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26 April 1988 Bethesda, Maryland 20892

Marie Ross, RN

Medical Department

General Electric Capacitor Division
Hudson Falls, NY 12839

Dear Marie:

Enclosed please find a copy of the thesis in its entirety as
it has been approved by my committee at the Harvard School of
Public Health. :

The status of the three individual manuscripts is that the-
first paper on modeling has been submitted to the American
Journal of Industrial Hygiene, the second paper on birth weight
has been accepted with revisions at the American Journal of
Epidemiology, and the third paper on cancer has yet to be
submitted. I would anticipate a number of other manuscripts
over the next 1 - 2 years to come from this project, though they
are not specifically a part of the thesis.

I think and hope you know that this work would not have been
possible without all your help over the past 10 to 12 years.
It's actually somewhat hard to imagine that it's really been
going on that long. In case I haven't said it often enough or
recently enough, again, thank you.

I look forward to our continuiﬁg interaction and remain,

Sincerely,
Philip R. Taylor

Ref;gencorr;ross
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Capacitcr & Foweer Protecticn Coerauion
Gengraf Eectric Company  ~
381 Upcer Sroagwav Fort Edwara, NY 12828-102!

MARIE R. ROSS, R.N., C.O0.H.N.

Supervisor, Occupational Health & Nursing
General Electric Company

Capacitor & Power Protection Operation
381 Upper Broadway

Fort Edward, N.Y. 12828

Registered Professional Nurse, New York State License #117228

Certified Occupational Health Nurse - Passed Boards in 1979, recertified
in 1984 and 1989. #1796

Union University School of Nursing, Albany Medical College, Albany, N.Y
graduated 1950

Colby College, Maine - 1974 Certification in Hearing Conservation

Emory University, Georgia - 1979 Certificationin Pulmonary Diseases &
Screening

Harvard University, Boston, MA - 1979 Industrial Hygiene

Other course work: Epidemiology, Jchn Hopkins, Baltimore, Maryland
Management, Tulane Univ., New Orleans, LA

Employed by General Electric Company 1/16/74
At GE: Supv. Occ. Health & Nursing
Health Care Cost Management Coordinator
Workers' Compensation Administrator
Project Leader - Corporate Research Program - Health Study -
Human Health Effects of PCBs - Capacitor Workers - 1976
ongoing, co-author of resulting papers -
GE interface with NIOSH, New York State, MT. Sinai on PCB
research papers \
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Li:? Member: Capitol District Occupational Health Nurse Assoc.
- New York State COccupational Health Nurse Assoc.
Tri-County Occupational Health Nurse Assoc.
American Association of Occupational Health Nurses

Past Experience: Albany Medical Center - Research Unit - Hemodialysis
Asst. Head Nurse - Surgical Floor --Queens, NY
Office Manager - Family Practice

January 1989
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Mr. Thomas E. Kotoske

540 University ‘Avenue
Third Floor

Palo

Dear

with
list
with

Alto, California 94301

Re: David Adams, et al. v. Kentucky Power, et al.

Tom:

Pursuant to the instructions of the Court and my agreement

David McCrea, I am enclosing the documents outlined in the

of exhibits for Westinghouse. 1In line with my conversation
David, please note that we deleted item no. 15 from the

original list.

cc:

Enclosures '

Best regards.

Yours truly,

Charles Cassis
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Adams, et al. v. Kentucky Power Co.# et al
C.A. No. 85-Cl-1724

AMENDED
LIST OF EXHIBITS

WESTINGHOUSE ELECTRIC CORPORATION

Inerteen Transformers Instruction Book
Dated: Pre-1938.

Inerteen Transformers Instruction Book
Dated: March, 1938.

Inerteen Transformers Instruction Book
Dated: January, 1942.

Inerteen Transformers Instruction Book
Dated: November, 1946

Inerteen Insulating Fluid for Electrical Paratus
Dated: February, 1952.

Instructions for Inerteen Insulating Fluid P.D.S.

54201 KA
Dated: July, 1965.

Instructions for Inerteen Insulating Fluid P.D.S.

54201 CM
Dated: April, 1968.

Instructions for Inerteen Insulating Fluid P.D.S.
54201 CM and Installation and Maintenance of Inerteen
Transformers (including Supplement)

Dated: September, 1968.

Instructions for Handling Inerteen Insulating Fluid
P.D.S. 54201 CM and Installation and Maintenance of
Inerteen Transformers
Dated: August, 1971.

Instructions for Handling Inerteen Insulation Fluid
P.D.S. 54201 CM and Installation and Maintenance of
Interteen Transformers
Dated: February, 1976.
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Instructions for Handling Inerteen Insulating Fluid
P.D.S. 54201 CM and Installation and Maintenance of
Inerteen Transformers

Dated: June, 1976.

Westinghouse schedules of transformer serial numbers
and years of manufacture.

Summaries of serial numbers, years, KVA work order num-
bers and dates of Westinghouse transformers from Ken-
tucky Power Co. retirement work orders.

Summaries of serial numbers and years of manufacture of
transformers from Westinghouse records corresponding to
serial numbers from Kentucky Power Co.
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COMMONWEALTH OF KENTUCKY
PIKE CIRCUIT COURT
. DIVISION I
CIVIL ACTION NO. B85 CI-1724

DAVID ADAMS, et al. PLAINTIFFS
v. SUBMISSION OF AMENDED EXHIBIT LIST
FOR
WESTINGHOUSE ELECTRIC CORPORATION
KENTUCKY POWER CO., et al. DEFENDANTS
* * * *

Defendant, Westinghouse Electric Corporation, submits here-
with its Amended‘ Exhibit List in compliancé with the Court's
instructions and ofder of November 28, 1988.

BROWN, TODD & HEYBURN

Charles S. Cassis
Mark R. Feather

it Gon s

1600 Citizens’ Plaza
Louisville, Kentucky 40202
(502) 589-5400

ATTORNEYS FOR DEFENDANT
WESTINGHOUSE ELECTRIC CORPORATION

CERTIFICATE OF SERVICE

This is to certify that on this 27th day of January, 1989, a

true copy of the foregoing pleadlng and the attachment was mailed

to all counsel of record.

Lsicdiatd B

Charles S. Cassis
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Adams, et al. v. Kentuc Powexr Co., et al.
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WESTINGHOUSE ELECTRIC CORPORATION

Inerteen Transformers Instruction Book
Dated: Pre-1938.

Inerteen Transformers Instruction Book
Dated: March, 1938.

Inerteen Transformers Instruction Book
Dated: January, 1942.

Inerteen Transformers Instruction Book
Dated: November, 1946

Inerteen Insulating Fluid for Electrical Paratus
Dated: February, 1952.

Instructions for Inerteen Insulating Fluid P.D.S.
54201 KA
Dated: July, 1965.

Instructions for Inerteen Insulating Fluid P.D.S.
54201 CM
Dated: April, 1968.

Instructions for Inerteen Insulating Fluid P.D.S.
54201 CM and Installation and Maintenance of Inerteen

. Transformers (including Supplement)

Dated: September, 1968.

Instructions for Handling Inerteen Insulating Fluid
P.D.S. 54201 CM and Installation and Maintenance of
Inerteen Transformers
Dated: August, 1971

Instructions for Handling Inerteen Insulation Fluid
P.D.S. 54201 CM and Installation and Maintenance of
Interteen Transformers
Dated: February, 1976.
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Instructions for Handling Inerteen Insulating Fluid
P.D.S. 54201 CM and Installation and Maintenance of
Inerteen Transformers

Dated: June, 1976.

Westinghouse schedules of transformer serial numbers
and years of manufacture.

Summaries of serial numbers, years, KVA work order num-
bers and dates of Westinghouse transformers from Ken-
tucky Power Co. retirement work orders.

Summaries of serial numbers and years of manufacture of
transformers from Westinghouse records corresponding to
serial numbers from Kentucky Power Co.
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N Westinghouse
-8 INERTEEN TRANSFORMERS

Instruction Book

B

. 1=300 Kva. Inzamamn Tasweroewsy

\

U854707
Westinghouse Electric & Manufacturing Company
Sharen Worky Sharen, Pa.
: 1. 5. 3801
PLAINTIFF'S e Ko w10
. EXHIBIT.

| £y fi% L! 87 ©

Westinghouse Exhibit 1
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INERTEEN

‘Inerteen, developed by Westinghouse Engineers, is e syn-
thetic non-inflammable and non-explosive insulating and cooling
1iquid used in Weatinghouse Inerteen Transformers.

CHARACTERISTICS
c_olor......--......-- Straw-Yellow
OdOr o o o o ¢ 2 o o « s ¢« o ¢ ¢« » » Slightly Aromatic
Viscosity at 100°P, (Seybolt) . . . . S0 Seconds
Flash Point . &« ¢« ¢« ¢ ¢ ¢ e ¢ « « « « None
Fire POint L ] [ ] L ] . [ ] | ] [ ] [ ] [ [ ] L 2 [ J L ] None
Bolling Point « + 4 o ¢« « o s « o » o BUOOF,
Fr0321n8 P°1nt * ® e o o » o @ ° ® @ - uoopi f
Specific Gravity at 60°F. ., . . . . . 1.555
Coefficlent of Expansion per °¢. ., . .00078
Specific Heat (Cel./ce) v« ¢« ¢ & « « o .40
Dielectric Constant « « « « « o «» » . N.42
Dielectric Strength . « « . « « « « « -35 to 40 XK.V,

Mineral o1l is completely miscible with Inerteen. It
i1s practically impossidle to separate mineral oll &nd Inerteen;
therefore, it is important to avoid contamination of Inertecn with
eny oil as the presence of such materials markedly changes the
non-inflammable and non-explosive characteristics of Inerteen. .

Inertecn is chemically stable. It 1s not affected by
reaction with other materials used in the manufacture of Inerteen
Trapsformers. It 18 non-oxidizing end non-corrosive at tempera-
tures consideradbly ebove those pormally obtaiped in transformers.
Inerteen will pnot form sludge under cny conditions.

Inerteen exerts a stropg solvent action on most of the
ordinary varnishes, gums and painta commonly used in oil-ipsulated
trensformers, Such meterials, therefore, cannot be used in the.
design and construction of Inerteen Trensformers. It is necessary
to use such materiels as pure cellulose, cotton, paper and porce-
loin. This requirement, coupled with the necessary use of tight-
tonk construction for Inerteen Transformers tends to give improved
operating characteristics.

: If Inerteen 13 decomposed by an electriec arc, hydrogen
chloride gas is evolved. 1In case of arcing, the products of are
decomposition are definitely harmful and the Inerteen will have to
be reconditioned., Where severe arcing occurs, the solid insula-
tion of the transformer would dbecome saturated with the products
of arc decomposition and the affected parts must be removed from
the tranaformers.

With reference to the dielectric strength of Inerteen
it compares favoradbly with and under average normal conditions will
be found higher then that of transformer oil. The same precau-
tions are necessary with Inerteen as are token with transformer
oil. Inerteen should be kept free of moisture, lint and dirt.

0854703
-3-




INERTEER

.§ Inerteen has an irritating effect upon the skin. This
s B is more pronounced to some persons than to others.. Especislly the
Yo eyes, nose and lips are effected when coming im contaset with Iner-
4o teen and certain safety precautions must be observed when handling
. it. When working with the hands in Inerteen, it will irritate akip
Tl abrasions or the tender parts between the fingers. Continued ex-
: posure may cause skinp eruptions with certain individuals due to
I ebsorption of the Inerteen through the pores of the skim, Cleen-
. lincss among workmen handling Inerteen is essential and a very
good esafeguard against such effects. An applicetion of castor
04l is recommended for the eyes and castor o1l or cold cream for
the nose and 1lips. In case Inerteen comes in contact with the
skin, the part should be thoroughly washed and clesned., A supply
of these materials should be kept available at all times where
men are working with Inerteen.

Hot transformers should not be opened except in well
ventilated places. Large quantities of Inerteen should be handled
in a closed system. Workmen should be protected from frequent
contact with any appreciable vapor concentration and from frequeat
skin contact with Inerteen. :

In case Inerteen is spilled on one's clothing, it should
be changed as soon as possidble and the soiled clothing laundered
“before it i1s worn egain. Special gloves, M-7530-6, which are re-~
sistant ‘-to Inerteen, should be worn where parts of transformers
are handled wet. .




INERTEEN TRANSFORMERS

SHIPMENT -

Inerteen Transformers are always constructed in tight
tanks which permit no breathing.

Ingrteen Transformers are shipped properly rfilled with
Inerteen and ready for installation. This prevents the entrance
of moisture into the windings during trensit and usually mekes 1t
unnecessary to dry the transformers prior to installation.

Transformers equipped with switch or terminsl chamber
which must be opened for instellation, are always shipped with the
Inerteen for these chambers in separate cans or steel drums.

Inerteen must always dbe kept in sealed conteiners to
prevent the loss of its more volatile constituents by eveporation
or possidble contamination from dirt or moisture.

MOVING TRANSFORMERS

Lugs are provided for 1lifting the complete trensformer,
and when pecessary, edditional means &re provided for 1ifting the
different parts. The transformer should be lifted by the means
provided and when necessary, spreaders should be used to obtain e
belanced 1lift. Transformers should not be moved or lifted by
plecing jacks or other devices against or under cooling tubdes,
raedistors, valves or other fittings. 8Skids should be used to
distribute the stresses properly over the dbase when transformers
are moved on rollers. .

INSPECTION

Carefully inspect the transformers for possible damage
during shipment.

This should include & check of the Inerteen level and
at least the removel of the manhole to determine whether any parts
have become loose or out of place and whether there is any evidence
of moisture present. Insulation tests of the Inerteen should be
made and if the dielectric strength is less than 22 K.V. or 1if
there 18 any evidence of moisture, the transformer should be dried.

. Inerteen Transformers are carefully tested at the Fac-
tory and in good condition when shipment i3 made but it is de-
siradle to inspect every transformer carefully before placing it
in service.

4
3

GROUNDING AND MAKING OONNECTIONS 7

No matter what the type of floor or foundation on which
the transformer is to rest, the tank should be definitely and per-
manently grounded by connecting to the grounding connection pro-
vided for that purpose near the bottom of the tapk.

0854711
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INERTEEN TRANSFORMERS

‘Terminal board, tap changer and other connecticns should
never be changed with voltage on the transformer. Do not make any
conpections except those indicated on the diagram or the dlagrenm
nemeplote shipped with the transformer.

Any lead or connector not in use should de insulated
from ony other leads and connectors and from ground.

‘GASKETS

Geskets used on Inerteen Trensformers are made from 8
high grade cork and, it is recommended, in replacing any gaskets
that they be made of cork. Before replacing a gasket, ell gasket
surfaces should be thoroughly cleaned free of rust, oil, greese,
point or other foreign materials. The cleaning mey de done by
screping or wire-brushing and then wiping the gasket surface with
denstured alcohol, '

" Gasket Cement, M-7386, especially developed for use with
Inerteen, should always be used in applying gaskets to Inerteen
Trensformers. Thoroughly brush the cement on the tank surface,
rlace the gssket in position end apply weights or other means to
obtein good adhesion of the gasket to the metal surface. The
gasket should be allowed to set approximately one-half hour dbe-
fore the weights are removed. Cement M-7386 should then dbe ap-
plied to the top surface of the gasket. The gasket surfaces must
imredlately be bolted together under a uniform pressure,

Some tranaformers are equipped with terminal or switch
compartments into which cebles enter by means of potheada. 1In
such cases, it will be necessary to remove the switch-cover.

When transformers are desigped for bayonet connections,
it 4s only necessary to remove the bayonet pothead, make the cabdle
connections and replace the pothead, '

Extra geskets with Cement M-7386, are furnished with sll
Inerteen Trapsformers where their installation requires the re-
movel of any gaskets. Additional gaskets and cement should be
ordered froam the manufacturer, B

PIPE FITTINGS

Care should be used to see that threads of pipe fittings
are pot damaged. Thelir threads should be thoroughly cleaned to
remove 8ll dirt, grease, etc. After clesning, apply Cement M-7386
to the threads of each fitting. Immediately screw the proper
fittings together tightly.

PRESSURE TEST ING U854712

Inerteen Transformers should be pressure tested before '
they are put into service. The tanks, including asll compartments,
should be subjected to a pressure of 7 1bs. per square inch for

-6-
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INERTEEN TRANSFORMERS

ot least 8ix hours. Preferadbly, this test should de made after the
transformer installation 18 complete and before voltage 1s applled
to it. It i1s suggested that the air spoce sdbove the Inerteen be
blown out by using 8 pitrogen-cylinder, after which all vents should
be closed and the pressure test applied. The test-pressure, in
order to avoid subjecting the tank or compartment under test to ex-
cessive pressure, coan best be limited by & regulating valve on the
nitrogen-cylinder., A check for leaks abeve the Inerteen level can
be msde with a solution of soep Bnd water spplied to all gasketed
joints, pipe fittings ond wiping sleeve connectlions.

PAINT

Inerteen Transformers are finished with & speciel paint
which 1s resistant. to the solvent action of Inerteen. A suffi-
clent quantity of this paint, M-7664-1, is furnished with each
trensformer to "touch up" eny damage caused during the normal pro-
cess of installation.

STORAGE

Inerteen Tranaformers must always be stored filled with
Inerteen, otherwise a certain amount of moisture will most cer-
teinly accumulate on eccount of variations of air temperature. The
Inerteen level should always be checked to see that it is at the
proper point. Inerteen Trensformers should be stored in a dry
place, one where minimum temperature changes will occur.

If there is any reason to store coils, insulation or
other psrta for the complete core and coll assembly of an Inerteen
Transformer, they should be irmersed in Inerteen to prevent any
molsture absorption. If such storage is necessary for 8 long per-
iod of time, the tank or storage container must be sealed to pre-
vent the evaporation of Inerteen.

Inerteen Transformers which have been idle or stored for
an apprecisble length of time, should be put into service only
after making certain thst the transformer is dry and that the di-
electric strength of the Inerteen tests 22,000 volts or higher.

MAINTENANCE

Inerteen Equipment

Care must be exercised in hendling Inerteen to prevent
contamination since impurities alter its non-inflammable and
electricel characteristics. It must be handled in thoroughly clean
containers free from oil. If there is any question concerning the
cleanliness of the containers, they should be thoroughly washed
with Trichlorbenzene, M-6872, and dried before any Inerteen is
place in them. The transformer tank or any of its compartments
in which Inerteen is used, must be free from oil.

“1- 0854713




INERTEEN TRANSFORMERS

Inerteen should not be mixed with vegetadle oils since
these materials affect the deterioration, D.C. resistance and other-
wise contamipate it. Compounds of asphaltic nature, paraffin and
ordinary soldering flux are particularly harmful to Inerteen.

For soldering, 2 solution of rosin in alcohol 1is recom-
mended.

All-metal hose must be used in handling Inerteen aince
the lining used in most hose is soluble in Inerteen.

Fi1lling Inerteen Transformers

When it 1s necessary to £ill a transformer with Inerteen,
one should make sure that 211 joints ere tight; Cement M-7386
should be used for this purpose. Steel pipe or metal hose should
be used, and preferably the transformer should be filled through
the drain valve. This will keep oceration of the Inerteen to a
minimum. See that air vents ere open as the trensformer is filled.

It is desireble to fill a transformer by passing the

Inerteen through an Inerteen Conditiocner. If this cannot be done
end the Inerteen tests satisfectorily, fill the trensformer by
possing the Inerteen through three thicknesses of tightly woven
white cloth, which has first been washed in Trichlerbenzene M-6872,
and dried to remove eany sizing. New cloths should de used for at
least every two transformers. i
When it is pecessary to rill Inerteen Transformers out-
of -doors and particularly on damp days due precsution must be
taken to prevent the entrance of moisture into the transformer.

PERIODIC INSPECTIONS -

Inerteen - It is desireble that top and bottom samples ol
Inerteen be tokea from each transformer and tested after a short
period of operation. When operating conditions permit, routine
sampling of the Inerteen at intervals of six months is recommendec.
Accurate records should be kept of such inspections and tests, end
if the Inerteen shows & dielectric strength of less than 16 K.V.,
the Inerteen Conditioner may be used. This dependas aomewhat on
the transformer load cycle and climatic conditions. If no facili-
ties are availsdble for meking dielectric tests on Inerteen, samples
should be sent to the Westinghouse Electric & Manufacturing Com-
pany, Sharon Works, Sharon, Penna. Each sample of Inerteen should
be properly identifled by the transformer serial number and it
should be recorded whether taken from the top or bottom of; the
tank or from a tank-compartment. Samples should be carefully
packed to avoid breokage in traonsit. When any apprecieble amount
of Inerteen is removed from a transformer, it should be replacea .
with an equal amount of new Inerteen of proper dielectric strength
so that the ligquid level in the transformer 1s meaintained.
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Operaticn of Traneformers - It 18 recommended that a
pericdic check be made of the operating temperatures of Inerteen
tranafgrmera and thset the temperature of the Inerteen be kept be-
low S0C. for a maximum-rated self-cocoled transformer.

Paint - The external tank surfaces of Inertoen Trans-
formers should be examined regularly for signs of corrosion. If
appreciable corrosion is found, ites cause should be determined
and, if possible, remedied. Inerteen Transformer tanks are made
from corrosion-resisting, copper-bearing steel, and they are
finished with a8 high grede Inerteen-resisting paint which is baked
on at high temperature, Any surface which ia found corroded
should be thoroughly cleaned to the bare metal and refinished with
one coat of paint, M-6930, end two coats of paint, M-7664-1., Allow
twelve hours drying time between each coat of paint.

TAKING SAMPLES OF INERTEEN

All sampling and testing equipment must be thoroughly
dry and clean. It is recommended that sempling and testing equip-’
ment used for Inerteep Transformers bde used for no other purpose.
Care must be used in obtaining and sealing samples of Inerteen
taken from a transformer.

'Use only small tin contoiners with screw-metal gasket
caps or small glass bottles with sealed glass stoppers for holding
Inerteen semples. . :

If it becomes necessary to use other than Factory samp-
ling containers, such containers should be thoroughly rinsed with
cleon gasoline, washed with strong soap suds and rinsed thorgughly
in hot water, and then dried in an oven at approximately 110%C. for
one hour. 'If the containers are not used immediately after clean-
ing, they should be sealed tightly and stored in 8 dry, cleen
place.

Inertgen sempling packages may be obtained from the
Westinghouse Electric & Manufacturing Company, Sharon, Fenna. This
package consists of two l-pint cans of Inerteen, packed and shipped
in cardboard cartons. This Inerteen may be used to replace that
r-moved from & transformer as a sample, If samples are not taken
inmediately after emptying the containers, the empty contalners®
should be kept capped anugly to prevent admittance of moisture,

The containers and carton should be used to return the samples of
Inerteen to the Westinghouse Company.

It 1s desiradble that samples of Inerteen be remcvﬁd frox
e transformer tapX or from & drum on clear days only and when the
Inerteon is at least 23 werm as the surrounding air.

The sample of Inerteen should preferably be removed from

the top of the tank and at & point 2 or 3" under the level of the
Inerteen., It is recommended that & sample be taken also from the,
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bottom of the tank. If the sample is withdrawn through a valve
copnection, this connection should be flushed by allowing a small
amount of Inerteen to run out before collecting the sample. The
semple should be immediately placed in the container and the cap
screwed on tightly. The sticker on each container should be marked
to identify the sample of Inerteen with the transaformer from which
it was taken,

Before taking samples from a drum, the Inerteen should be
allowed to settle for epproximately twelve hours. Semples from
the top of the drum should be removed by means of 8 clean glass
sneek-thief,

The same precautions to prevent moisture contemination
gshould be used ip sampling Inerteen as are observed in taking trans-
former oil ssmples.

The semples of Inerteen properly identified and packed in
cardboerd cartons should dbe shipped to the Westinghouse Electric & -
Manufacturing Company, Sheron Works, Sheron, Penna.

DIELECTRIC TESTING OF INERTEEN

The same rules and precautions 8s normally followed in
testing 01l should be used in testing Inerteen. except as herein
stated.

The test cup should be wiped clean with @ cleén, dry
chamois and thoroughly rinsed with clean gasoline and allowed to
dry before being used. The electrode spacing should be checked.

To determine whether the test cup is suitable for testing
Inerteen, £ill it with dry gesoline and test this under & standa:Z
voltage rise of 3 K.V. per second. If the dielectric strength o7
the gasoline is not less thap 22 K.V., the test cup is suitaple Jco
testing Inerteen, after the cup has been dried in an oven to remsHve
all traces of gasolipe, Care should bde exercised in haneoting
gesoline. In testing, do not make but ome "shot" per r£iiling of
the test cup. Five different fillings should be made sud tae
aversge result used.

DRYING AND FILTERING INERTEEN

Inerteen may de dehydrated and filtered by merns of en
01l filter press but in order that it mey not be contaminatzd, it
is necessary that the filter press be used for Inerteen oniy.

A different procedure than that followad for oil 1s re- .
quired to purify Inerteen. Contemination in Inerteen cannot bdbe
removed entirely by filter paper alone. To clean Inerteen thor-
oughly i1t must be filtered through "activated clay” which sbsorbs
impurities. In practice, it 1s only necessary to pass the Inerte.r
through the cleay and to separate the clay mechanically from the
Inerteen to obtain clean Inerteen of proper dlelectric strength.
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" THE INERTEEN CONDITIONER-

The equipment recommended for conditioning Inerteen con-
sists of a filter press with suitable inlet and outlet connecticne
and the pecessary fittings.

The clay 1s contained in five frames mounted in & yoke.
Plates are used on both sides of these frames between which one
piece of blotting peper 1s used to provide s gasket-seal and to
remove fine particles of clay from the Inerteen.

The dischaerge in the plate incorporates & trap to avoid
pumping into the transformer air which might result from a leak in
the suction line. A strainer is provided on the suction side of
the pump, so constructed that all dirt collected is removed with
the screen. A by-pass connection fitted with a needle valve 1is
used for testing the suction line from the transformer for leaks.

A pressure gage 8nd a by-pass valve indicate the operation

-or the conditioner and they also serve as a check to avoid over-

loading and stalling the motor. The valve is set to by-pass the
Inerteen at 8 pressure of 60 to 70 1lbs. per square inch. Another
pressure gage and by-pass valve are provided on the discharge side
of the conditioner connecting to the transformer. This by-pass
valve, releasing at a pressure of approximately 5 lbs. per square

"inch, will avoid breaking the transroqper relief diaphragm when no

other relief is provided.
TO PREPARE THE CONDITIONER FOR OPERATION

Release the pressure-screw and remove the frames. Fill
each frame with activated cley, M-6934, to within 1/2" of the
cover. Replace the frames in the conditioner, plecing one sheet
of "A" size blotting paper between the face of each frame and plate.
Care should be used to see that the holes through the plates, frames
end paper are in proper alignment before the pressure-screw is
tightened. Close the discharge, suction and suction-test valves.
Pour sufficient Inerteen into the drip pean to fill the conditioner
and to wet the clay. This will require approximstely 8 gsllons of
Inerteen. Start the motor and open the drip-pan valve so that not
leas than 5 minutes are required to fill the conditioner, saturating
the clay with Inerteen. With the valve at the transformer c¢losed,
open the auction-test velve to check the suction line for leaks.

Since the density of Inerteen is considersbly greater
than that of water, moisture will float on the surface of the
Inerteen, It is therefore considered advisable to condition Iner-
teen from the top and return it to the bottom of the tank. To be-
8in conditioning Inerteen in & transformer, close the suction-test
valve and stop the motor. Open the transformer valves. Open the
conditioner discharge and suction valves. Close the drip-pan valve
and start the motor.

0854717
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One charge of clay will condition approximately 3000 gal-
lons of Iperteen, depending upon the amount of contamination pres-
ent. To change the clay, remove the frames and turn them over to
ellow any free Inerteen to drein out of the openings at the top.
Dump the used clay &nd fi11 the fromes with fresh clay as pre-
viously described.

When it 1s necessary to change the dlotters or the cley,
first close the valve in the suction line, then stop the motor
and close the discharge valve defore releasing the pressure-screw.
Follow the procedure outlined adbove when starting up the con-
ditioner again.

If the system-seacl is not broken, it will only bde nec-
essary to open the discharge and suction valves and start the
motor to again resume conditioning the Inerteen.

TO DRY INERTEEN TRANSFORMERS

Inerteen Transformers sdove 100 Kv-&. should be dried by
the short-circuit method with the trensformer in its tonk immersed
in the Inerteen. During the heating and drying process, the top
of the tapk should be vented to the air to prevent molsture con-
densation. The desired losd current should de obtained by short-
circuiting one winding and impressing the proper voltage on the
other winding. If the full load impedance of the transformer is
not known or not engraved on the transformer nameplate, it should
be obtaiped from the Westinghouse Electric & Manufacturing Company
by identifying the transformer with its serial number. -

Trensformer windings in Iperteen should first be heated
under a partiasl lcad. A higher top Incrteen temperature canr be
cbtained more quickly by blanketipg the tank with the cover re-
moved to prevent condensation.

If the transformer is et or lower than room temperature
at the stert of the drying process, from 1258 to 150% full load
current will hasten the heating. The temperature should be care-
fully watched apd when the Inerteen reaches s temperature of 60°C.,
the losd should be reduced to obdbtain an approximately conatant
Inerteen temperature based on the following table. These tem-
peratures should not be exceeded for &8 given load.,

Short Circuit Amperes Max. Temperature
in Percent of load of Top Inerteen
50 80
75 - 13
85 70

The transformer may be dried more quickly if it is
poessidble to filter the Inerteen during the drying process. 1If the
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filtering is continucus, care should be taken to avoid letting the
Inerteen temperature become too low. If any moisture condenses on
the underside of the cover, the tempernture should be decreased
until it stops, and it should not be increased agoin until after g
period of time of approximately four to eight hours, depending

" upon the size of the transformer,

The drying should be continued until dielectric tests of
samples of the Inerteen taken from the top and bottom of the tank
show 22 X.V. or higher, The tests should be made in a standard
test cup and it is recommended that at least two consecutive tests
of both the top and bottom Inerteen be made at least 24 hours
apart while the Inerteen is near 8 maximum temperature. Tests of
the Inerteen should not be made during the filtering process,

DRYING TRANSFORMERS BY HOT AIR

Inerteen transformers may be dried by blowing clean, dry
hot air through them. The air should be at a tempersture of ap-
proximstely 90°C. and it should be blown through the core and coils .
from the bottom of the transformer and allowed to pass out at the
top. The amount of eir required to dry the transformer must be
such that the temperatures of the ingoing and outgoing air are ap-
proximately alike.

IF _INERTEEN TRANSFORMERS FAIL IN SERVICE

Should en Inerteen tranaformer fall in service, the pear-
eat W. E. & M. Company District Office should be notified as soon
as possible, Give the roting of the transformer and its serial
pumber and, if possible, the conditions under which the feilure
took plesce. Samples of the Inerteen should be taken so that an
analysis of {t can be mede. The trecosformer should be kept im-
mersed in Inerteen and it is recommended that no work be done on
the transformer except under advice from the District Office.

ACCESSORIES FOR INERTEEN TRANSFORMERS

Pressure Relief Diaphragms - All transformers of ratings
larger thap 25 Kv-a., are rurniaheg with pressure relief diasphragms.
This device is made in different sizes to provide ample venting for
different ratings.

Relief diaphragms are regularly supplied with covers
arranged for & pipe connection to carry the gases to the outside
atmosphere in case of & transformer feilure and after the dia-
phregm ruptures. It is recommended that this type of installstion
be used for indoor trenaformers. For outdoor transformers, the
relief device is regularly provided with o perforated outlet which
2llows the gases to escape directly to the outside atmosphere. The
outlet ia covered by a hood which prevents the entrance of moisture
and dirt. A screen under the diaphragm prevents dbroken pieces
from felling into the transformer. -
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The relief diaphragm unit sssembly, which is bolted to
the transformer cover or other suitadle place, consists of a sup-
porting flenge in which the glass diaphragm is mounted between two
cork gaoskets, A tight joint between gasket and disphragm on the
supporting flange is made by a pressure-ring against the lower
gasket, all of which is clamped in place by stud bolts.

It 19 necessary to be very careful in bolting down the
pressure-ring to avoid breakage of the glass diaphragm for its
rupture strength depends largely upen having an even distribution
of clamping pressure spplied to the diaphragm.

Make sure that gasket seats are thoroughly clean. Apply
Coment M-7386 to both sides of the upper gasket and put the glass
dizphragm 1in place, being sure that both the gosket and the die-
phregm cre centrally located in the supporting flange. Lay the
cushion or lower gasket in place over the glass diephragm and
assemble the pressure-ring over this gasket, Thep tighten the
assenbly by means of the nuts and lock washers on the stud bolts.

An even distribution of pressure on the gless dilaphragnm
can be obtelined only by tightening the nuts uniformly. This
should be done by tightening alterncte nuts until the lock washers
are nearly compressed. The other nuts should then be tightened
in 8 similar manner. This alternote nut tightening should be
continued until the face of the pressure-ring is egainst the metal
gasket-stop. - . ‘ '

Diaphragm relief devices are assembled on the transformer
at the factory and they are then pressure-tested at 7 lbs. per
square inch and shipped in place.

Two spare diaphragms and the necessary gsskets and
cement are shipped with eech transformer. Additional disphraogms,
if needed, should be ordered from the W, E. & M. Company, Sharon,
Pennyslvinia, identified by the seriezl]l number of the trapsformer.

t
Gas Absorbdbers for Inertesn Transformers - When Iberteen
transformers are equipped with gts :bsorbers, separate instructions
are shipped with each transformer describing the device and its
installation, operation and maintenance.

RENEWAL PARTS

Whep information is required concerning 8 trensformer,
always give its serial number, particularly whenever renewal or
stock parts are ordered., The serial number will be found engraved -
on the nameplate attached to the transformer tank and on the small
pemeplate attached to the top or end of the core and coils assembly.
Whenever possible, a sketch showing the pcrt or parts and their
exact locations, will materinlly help to assure that the proper
parts are aupplied by the Factory.. This sketch should always
indicate the direction or side of the transformer from which the

view is made.
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NOTE: Some transformers are orderod designed for Iner-

teen but are to be operated first as oll-insuleted tra
they are shipped from the factory £11264 With o11,

gﬁn'equenziyi desired t

enever s desire o operate these transforme

complete instruc rs with Inerteep,
the tranaformer and filling 1
from the W. E, & M. Compony,

tions for the removal of the oil, the clea
t with Inerteen lhoﬁld'be obtgiggdof
Sharon, Pennsylvenia.
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INERTEEN

Inerteen, daveloped DY Vestinghouse
Erginsers, 18 &. sypthetic non~inflazmadle and
non-exploaive insulating and cooling liquid used
in Vestinghouss Inerteen Transforoers. .

Craraczteristics

Color . . v« « o « . Strav-Yallow

0dOF . . + « » « « ¢« o « « Sligntly Arocatic
Visconity at 100°F. (Saydolt) 50 Seconds
Flasn Poiat . . . « ¢« « « « None
Fire P2int . . . . . . « . None
Bolling Point , . . . . . . MuQOP,
Freezing Point . . . . . . =a0°p,
Specific Gravity at 60°P. . 1,355
Coefficlent of Ezpansion

per %C. . . . . .. .. , 00078
Specific Heat (Cal.fec. . . .40
Dieleczric Coratant . . . . N42
Dieloctric Strength . .« 35 to MOKYV,

Mineral oil 13 cocpletely ciscible
vith Inerteen. It is practically izpessible
to separate 2ineral o1l and Inerteen; therafore
1t 13 important to avold contazination of In-
erteen vith any oil as the presence of such
=aterials markedly changes the non-infla==abdle
an2d non-explosive characteristics of Iaerteen.

Inerteen 13 chealcally stable. It
i3 nut aflected by reaction ¥ith other materi-
als used in tha manufacture of lnerteen Trans-
Tar=mrs. It is non-oxildizing and oone-corrosive
at tezperatures consideradly above those nor-
mally obtained in transforzers. Inerteen will
ast forz sludge undsr any conditions.

Inerteen exarts a strong solvent ace
tion on most ¢f the ordinary varnishes, gums
and paints to=monly used ia oil-insulated
transforsers. Suchk zaterials, therefors, can-
not be used in the desigh and censtruyction of
inerteen Transfor=mrs. It i3 necessary to use
such -aterisals as pure cellulose, cotion, paper
and porecelaln. This tequiredent, coupled with
the necessary use of tight-tank construction
fer Inerteen Transforoers tends to give im-
sroved operating characteristics.

1f Inerteen is decomposed 55 a=z
slectric arc, hydrogen chioride gas i3 evcive
In case of arching, the products of arc zeg:=
sition are definitely harafyi and tne Inesteen
vill have to be reconditicned. wnere severss
arcing occurs, the »olid insulation of the
transforaer vould becozs saturated vitn the
products of arc decsmposition and tne affectez
parts oust be recoved from the trassfsroer,

With reference to tne 4lelectrie
atrengih of lasrteen it cozpares favspably viea
and under average normal canditions viil se
founa higner than that of trassforzer oil. Tae
saDe precautions are feceasary witn Inerteen as
are taxen vith transforser o211, Inertess sas;l:
be kept free of =3lature, lint and dirs.

Inerteen has an irricating effest o
the skin, This L3 =cre prensunced t: so-s
sons thah to others. Eapesially the 2yss, rnise
and-lips are affected when coming in s2ntsst alt
Inerteen and certgin safety presa.tizny moatoe
served when handling 1t. ahen working aitr e n:
io Inerteen, it will iprritaze skin asrisizns =r
tender parts detween the fingers, Jontiaued exp:
Ure DAY cause akin =rruplions with cerzain indt-
uals due to adsorpticn of the Inerteen :thrsugh °
pores of the skin. Cleanliness a22ng work-en har
ling lnerteen s essenzial and a very goz4 sa’e.
§uUard against such effects, 43 application of =
tor oil is recommended for the eyes and caator -
or cold creax for the nose anid 1ips. 12 case -
elteen comey in contact alth the skin, the jars
shoulsd be thoraughly =ashed and cleaned. A aup;l
of these materials shoul?d oe kePt avallable at o
tiges whers zen are working with Inerteen.

Hot transfarzsers should not be opened
except 1in vell ventilated places, large guan-
tities of Inertesn should be handied in a cool-
ed systea. VWorkmen shoull be praoteztes 7r3=
fregquent contact vith any apprecisabie vapsr
concentraticn and from frequent sxin cantact
vith Inerteen.

In cass Inertesen 1s spilled o5n dne's
c¢lothing, it sbould be cnanged as 3don a3 ;:os-
sibie and the solled clothing laundered del:zs
i1t {9 vern again. Specisi gioves, M-TE3S-€
which are resistant to Inerteen, shcould be
vora vhare parts ¢f transforoary are handied

vet. .

INERTEEN TRANSFORMERS

Shipoent

Insrteen Transforoers Are &ivaeys
eonstructed in tignt tanks vhich perzit no

traathing.

- Inerteen Transforssrs are shipped
properly filled with Insrteen and resdy for
Snstallation. This prevents the entrance
ol moisture inte ths vindings during trans-
it and usually makes it unnecessary to ary
the transforoers priof to instaliiatien.

ransforzers equipped vith swvitch

or terzinal chaszber wvAlch must be opehed for
installation, are alvays shipped vith the

e N O

" e

-
Inerteen fOr these chasbers in separate cans
or steel druss.

Inertess 2ust always de keps ‘o
sealed containers to prevent the lsas of (112
more velatile constituents By evapcoratlion cor
possidle contamipation from 4irt or aslisture.

Moving Tranafsrmers

Lugs are provided faor lifting the
somplete tranaforser, and when necessary,
additional nesns are provided for 1ifting
the different parts, The transformer should
be lifted by means provided and when
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necessary, spreaders ahould de used to obtain s
balanced 1ift., Transformers ahould not be asved
or lifted by placing Jjacks or other devices
aguinat or undepr cooling tubes, radiators,
valves or other Fittings. Skids should be used
to dilstridute the stresses properly over the
%ase vhen transforwers are aoved on rollers.

INSPECTION

Carefully inspect the tranaformera
for possible danage during shipment.

T™his should include a chack of the.

v SInsrteen level and at least the pemoval of the

sannole to deteraine vhether any parts have be-
come loocse or out of place and vhether there 13
any svidence of moisture preseat. Insulation
tests of the Inerteen should De made and Lf the
dielectric strength Ls less than 22 E.V. aor LI
there i3 any evidence of acisture, the trans-
formepr should be dried.

Ioertesen Transformers are carefully
teated at the Pactory and in goed congition
vhen shipoent 13 made but it 1s desiradle to
inspect every transformer carsefully before
placing it in service,

Grounding and Making Connectiona

No satter vhat the type of floor or
.foundation on vhich ths transformer i3 Lo
rest, the tank should de definitely and per-
saneatly grounded by connscting to the ground-
.lfig cannection provided for that purpose near
the bdottom of the tank.

Terminal board, tap changer and
Sthepr connections ahould never bte changed
vith voltage on the transformer, Do aot make
any connections except those L{ndicated on the
dlagram or the diagram nameplate mhipped vith
the transformer.

Any lead or connector not in uae
should be insulated from any octher leads and
connectors and [rom ground,

Gaskels

Gaskets used on Inerteen Tranafors-
ors are made from a high grade cork and, it
{3 recoacended, in replacing any gasketa that
they7 be made of cork. Before replacing s
gasicet, all gasket surfaces shculd be thor-
Sughly cleansd free of rust, olil, grease,
palat or other foreign materisls. The clean-
ing may ¢ done.by screping or vire-brushing
and then viping the gasket surface with de.
natured alcahel.

Gasket Cement, N-T386, especially
developed for use vith Inerteen, should
alvays be uasd in applying gasketa to Iner-
tasn Transforwers. Thorcughly brush tha ce-
seat on the tank surface, place the gasket \
ia poeition and apply veignta or other Eeans )
to obtain good adhesion of the gasket to the
metal surface. The gasket should be alloved

s W

to set approximstely one-nalf nour before the
veilghts are reamoved, Cemeat M-7386 spould
then de applied to the top surface of the gas-
ket. The gasket surfaces must immediately ba
bolted together under a uniform pressure.

Soms transformers are equipped v
terminal or svitech compartmsents L::op\pm:cn“h
cadles enter by seans of pothesds. Ia such
csaes, it wvill bte necessary to remcve ths
svitch-cover,

When transforaers are designed for
bayonet connections, it is only necessary to
remove the bayonet pothead, make the cable
connections and replace the pothead.

Extra gaskets vith Cement M-7386,
are furnished with all Inertssn Transformers
vhere thelr {natallaticn requires the re-
moval of any gaskets. Additional gaskets
and cement sbould be ordsred from tne aanu-
facturer,

Pipe PLttings

Care sbould be used to ses that
threads of pipe fitiings are not damaged.
Their threads should be thoroughly cleansd
to remove all dirt, grease, etc, After - ®
cleaning, apply Coment N-7386 to the threads
of each fitting. Immediately screv ths
proper fittings together tignhtly.

Pressure Teating

loerteea Transformers should be
pressure tested defore they are put (nto
service. The Zanks, including all campart-
sents, should be sudjected to & pressure of
T lbs. per square inch for at least six
hours. Preferably, this teast should bs
made after the transformer installation i
complets and tefore voltage i3 applied to
it. It Ls suggested that the air space
above tie Inertesn bde blova out by using
& nitrogea-gcylinder, after vhich all vents
should de closed and the pressure test ap-
plied. The test-preasurs, 12 order to
avold subjecting the tank or ccapartsent
under test t0 excessive pressure, can dest
be limited by & regulating valve on the
altrogen-cylinder. A check for leaks
above the Lnerteen level ¢ sade with
s solution of scap and vater applled to
all gasketed joints, pipes fittings and
viping sleeve cannections.

Paine

Insrteen Transforeers are fla-
ished vith a special paint viieh is re-
sfetant Lo the solvent action of Insrteen.:
A sufficient quantity of this paint, M- *
T664-1, is furnished vith each transformer:
to "touch up® any damage caused during the'
normal process of installation, '

Storage
Inerteen Transforwers must alvays
0854745
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be stored filled vith Inerteen, otherviss a
cortain ameunt of molsture vill sost certatnly
aceumulate oA account of varistions of alr tea-
perature, The lasrtesa level should slvays be
checked to see that it is at the propel point.
Inertesn Trenaformsrs should be stored i a dry
placs, ons vhere minipum teapsrsture changes
wvill ococur.

If there {5 any resacn 0 store coils,
insulatica or other parta for the complets core
and coil assembly of an lnertess Tranaforamer,
they should be i=zeraed in lnerteen to prevent
say molature absorpticn. If such storage la
necessary for a loag period of tims, the tank
or storsge contalner must be sealed to prevent
the evaporation of lnerteea. )

Inertsen Transformers vhich have been
1dle or stored for an appreciable length of
time, should be put into service only after
making certaln that the transformer is dpy and
that the dielectric atrength of the lazrtesez
teats 22,000 volta or higher.

Maintenance

Inerteen t;uzgnant - Care must de ex-
ercised in handling Iperteen to preveat contami-
nation since impuritiss alter its non-izflam-
sable and electrical charsctapistics., It must
be handled ia thoroughly clean contalners free
from oil., If there is any Question concsrning
the cleanliness of the containsrs, they should
be thoroughly vashed with Trichlorbenzeae,
N-6872, and driled before any Inartess 18 placed
in them. The tranaforse? tank or any of its
compartnents ia vhich Inertsen is used, must be
free from oil,

Irertess should oot be aixed vith
vegetable cils since these materials affect the
deterioration, D.C. resietance and othervise
contaninate it. Campounds of asphaltic nature,
parsfrin and ordicary soldering flux are par-
ticularly haraful to Inertesn.

For soldering, & solution of roain
in alconel ‘19 recomended.

All-petal hose must be used i8 hand-
ling Inertees aince the lining used ia moat
hoas 13 scluble in Inertesa.

P} lnsrtasn Transforaery - Whea
it i» necessary to 4 translforasr vith
Inerteen one should sal® sure that all Jjoints
are tight; Cement N-T386 should be used for
this purpose. 3teel pipe or astal hose should
be used, acd prefersbly the transformr should
be filled through the drain valve., This vill
mep asratica of the Iperteen to s alnisua,
iurm:‘m vents are open a3 ths tranaformer

. L ] L]

It 18 Gesiredle to rill s transform-
epr by passing the Inertees through an Inerteen
Conditioner, 1If thia cannot be doas and the
Insrtesn tosts satisfactorily, fil] the trane-
forasr by passing the Inerteen throu three
thicknesses of tightly vovea vhite cloth,

-6 "R 3
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vhich has first been vashed in Trichlorbenzene
N-6872, and dried to reacve any alzing. R.:n
cloths should be used for at least every tvs
transfornsrs.

WVhen {t 1s necessary to fill Iner-
teen transforusrs out-of-doors and partisularly
on damp days due precaution must be taken o
gnunt the entrance of soisture into the trans-
ormer,

Periodic lnspections

Iaertesn = It 13 deatradle that top
and dottom sazples of Inerteen be taken from
each transforeer and tested after a short
period of operation. When operating conditions
perait, routins sacpling of the Inerteen st
intervals of 3ix months is recommended.. Ac-
curate records should dbe kept of such inspec-
tions and tests, and if the Inertsen shovs a
dislectric strength of less than 1€ X.V., the
Inerteesn Conditioner may be used, This de-
pends acaevhat oa the transformer lcad ¢)cle
and elimatlc conditions. 1If ne facilities are
available for making dislectric tests on Iner-
tesn, samples should be sent to the Vesting-
house Rlectric & Manufacturing Company, Sharon
Vorks, Sharon, Fenna. Rach sample of Inerteen
should be properly identified by the trans.
former serial ausber and it ghould be recorded
vhether taken fram the top or bdostom Of €he
tank or from a tank-compartasnt, Sagpples
should be carefully packed to avoid bresikage
in transit. When any appreciadle amount of
Iaerteen is removed from & transformer, it
should be replaced with an equal amount of new
Inerteen of proper dielectric strength 3¢ that
:h: 1:qu1c level in the trassforeer 13 Eain-

sined.

Operation of Transformers - It is
reccazended EEE s periodic cnheck oe zade of
the cpersting teaperatures of Inerteen trany-
foraers and that the tegperatures of tne lner-
tesn be kept delov 909, for a maxipuz-rateg
self-cooled transforcer.

Paint - The external tank surfacses
of Inerteen Transformers should be exazined
regularly for signs of corrosion. 1If ap-
preciable sorrosion is found, {ts cause should
be determined and, if possidle, remsdied. In-
erteen Transformer tanks are made from Corro-
sion-resisting, copper-bearing stesl, and they
are finished vith a Rpigh grade Inertesen-resist-
ing paint whlch i1s baked o8 at high teszperature.
Any surface vhich is found corroded should be
thoroughly cleansd to the bare astal and re-
finished vith-one coat of paint, M-£530, and
tvo coats of paint, M-7668-1, Allov tvelve
hours drying times bDetveen sach £4at of paint.

Taking Samples of Ilnerteen

All sampling and testing equipment
sust be thoroughly 4ry and clean. It &»
recomzended that sampling and testing equip-
mtnt used for lnerteen Transforzers Se used far
no cther purpose. Care must be used 1n obtlaln-
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ing ead sealing samples of Inerteen tacen from
s tranafarmer.

Use only small tin containers vith
screv-gezal gesxe’ aps Or small glass bottles
vith sesled glass scoppers for holding Iner-
seen samples.

If {t becooes necessary to use other
than Paciory saapling contalners, such ¢on-
tainers should be thorougnly rinsed vith clean
dasoline, vashed vith strong 20ap suds and
rinsed thoroughly in hot vater, and then dried
in an oven at approximately 110°C. for one
hour, If the coatalners are not used lmpedi-
ately after cleaning, they ahould be sesled
tigytly and stored Lln & dry, clean place.

Inerteen sampling packages 34 1065658
Bay be obtalned from the Weatingnouse Electric
& Manufacturing Company, Sharon, Penna. This
pacsage consists of tvo l-pint cans of lner-
teen, packed and shipped in cardboard cartans.
This Ine=teen Bay De used to replace that e-
moved from a transfcorasr as & sample. If
sanples are not taken iamediately after eapty-

the containers, the empty contaliners

srtould de kept capped snugly to prevent admit-
tance of molature, The containers and carton
should be used to recurn the saczples of Iner-
teen to the Weatinghouse Company.

It L3 deairadle that sazples of
Iaertesn oe removed from a transforasr tank
or froa & drum on clear days oaly and vhen the
Inerteen 1s at leasC a3 varm a3 the surround-
ing u.r.

The saample of Inertesn should prefer-
adly be reaoved froa the top of the tank and at
s poiat 2 or 3" under the level of the Inerteen.
It is recomnended that a sazple be taken also
frop the bottoam of the tank. .If the sample is
vitadravr Through 8 valve connection, this con-
neccion should e fluahed Dy alloving & sasll
amount of Inerteen to run ocut btefore collecting
the sample, The sazple should be iamediately
placed f{n the container and the cap screved on
tightly. The sticker on each container should
be zarked to identlf7 the sample of Inertesn
with the transforzer from vhich it was taken.

Berare taking samples frea 8 drua,
the Inertesn should be slleoved to settle for
approkinately tvelve nours, 3Samples from the
top of the drua should oe removed by means of
a zlean glass sneak-thief.

The same precautions to prevent aois-
ture contaalnation should be used in sampling
Inerteen as are observed in taking tranaforeer
oil samples.

The sasples of Inerteen pProperly
idencified and packed in cardboard cartons
snsuld be shipped to the Vestingnouse Electric
hnnuhc:urm‘ Company, Sharon Works, Saron,

ana.

! . g cr¢ "W 3

Dielectric Testing of Inerteen

The sane rules and precautions as sora-
ally fgolleved in testing o1l should bs used in
tsating Inerteen, except as hereln stated.

The test cup should be wiped clean vith
8 clean, dry chamois and thoroughly Pinsed with
clean gasoline and alloved to dry before deing
used. The electrode spacing should be checited.

To determins vhether the test cup is
suitable for testing Insrteen, f1ll 1% vith dry
dasoline and test this under a standard voltage
rise of 3 K.V, per seccnd. If the dielectric

© strength of the gascline L9 act less than 22 K.Y,

the test cup 15 suitadle for teating Inerteen,
after the cup has besn dried in an oven to re-
move all traces of gasoline. Care ahould de
exercised {n handling 'llolinl. In testing, do
not mske but one "shot” per filling of the test
cup, Pive different (i1llings should be made
and the average result used,

Drying and Piltering Inerteen

Inerteen may be dehydrated and filter-
#d by means of an 04l filter press dut in order
that it may not be contaminated, it 1s necessary
that the filter press be used for Inerteen only.

A different procedure than that fol-
loved for oil is reqQquired to purify laerteen.
Contsalnation in Inerteen cannot be reamoved en-
tirely by filter paper alone. %o clean Inerteen
thoroughly it must be filtered through "activat-
ed clay® wvhich absorbs impuritiea. practice,
it 1s only ascsesary to pass the Insrteen
through the clay and to ssparate the clay me-
chanisally fros the Inerteen to obtsin clean
Inercteen of proper dielectric strength,

The lnertsen Conditioner

The equipment recommended for condi-
tioaing consists of & filter press vith suitable
inlet and cutlet connecticns and the neceasary
fittings.

The clay is contained in five frames
mounted in & yoke. Plates are used on doth
sides of these fremes betveen vhich ooe plece
of blotting paper is used to provide & gasket-
seal and to remove fine particles of clay froa
the lnertesn. -

The discharge in the plate incorpor-
ates a trap to avoid pumpiag iato the trans-
former air vhich sight result from & leak in
the suction lins. A stratner is provided on
the suction side of the pump, 80 construdted
that all dirt collected is removed vith the
screen, A by-pass connection fitted vith s
needle valve 18 used for testing the suction
1ine from the transformer for leaks.

A pressure gage and a.dY-pass valve
indicate the cperation of the conditioner and
\ .
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they alao serve as a check to avold overloading
and stalling the motor. The valve 18 et to by-
pass the Inertsex at a pressure of 60 to 70 lps.
per agquare inch, Another pressule gage and by-
pass valve are previded cn the discharge side

of the conditioner conneciing to the transfarmer.
T™his bY-pash valve, releasing st a pressure of
approximately 5 lba, per square Iinch, vill aveid
breaking the tranaformer relief diaphragn vhen
no other relief is provided.

To Prepars The Conditioner For Operation

Release the prepsure-sirev and reaove
the frazes. FPLll each frame vith activated
clay, M-6935, to within }/2° of the cover. Re-
place the fraaes in the conditioner, placing
ons sheet of "A" site DlOtTing paper detveen
the face of esch frame and plate. Care should
be used toc see that the holes through ths
plates, franes and paper are in proper align-
xent bafore ths pressure-screv is tightened,
Clcae the discharge, suction and suction-test
valves, Pour suffici{ent Inerteen intc the
drip pas to f1l1 the conditioner and to wvet
the clay. This vill require approxizately 8
gallons of lnertesn., Start the motor and open
the 4rip pan valve 30 thet not less than 5
minutes are required to fill the conditioner,
saturating the clay vith Inertesn. Vith the
valve at the tranaformer closed, open the suce
tion-test valve to check the suction lins for
leaks,

Since the density of Inerteen 2
consideradly greater than that of wvater, mols-
ture vill float on the surface of the Inerteen.
It is therefore considered advisable to condi-
tion Insrteen from the top and return it to
the bottom of the tank, To begin conditioaing
Iserteen 12 o tranaforeer, close the suction
test valve and stop the motor. Open the trans-
former valves, Opez the conditioner discharge
and suction valves. Close the drip pan valve
and start the sotor.

Oos charge of clay vill consitien
approximatsly 3000 gallons of Inerteen, de-
pending upen the amount of coatamins:ion pre-
sent. To change the clay, remcve the {razes
afd turn thes over to allov any free [=erieen
to drala out of ths opanings &t the 137, Duzp
the used clay and fill the frames vii. [resn
clay a3 previously descrided.

¥nen it 1 oscessary to cnange the
blotters or the clay, firat close tne valve
in the suction ling, them stop the coisr and
c¢lose the discharge valve bafore relesaing
the pressure-acrev, Pollov the procei.se out-
lined above when starting up the consiiizner
again.

If the eystem-seal 2» not broxen, it
vill only Do oDecessary to oped the dilsznarge
and suction valves and start the motor to
agaln resuse sonditioning ths Insrteen.

' s 0 o e "W 13
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70 Dry Inerteen Transforsers

Inerteen Transformers adove 100 Iv-a.
sheuld te dried by the ahort-circult sethod vi:ch
the transformer in 1ts tank imaersed Iin the Iner.
teen. During the heating and drying procesa, the
top of the tank should be vented %0 the air to p:
vent acisture condensation. The desired load =u:
rent should e obtalned by ahort-circuiting one
vinding and iapressing the proper voltage on the
other vinding. If the full lcad impedance &f the
transforzer 15 Aot Enovn or not engraved on the
transforaer nassplate, 1t should be obtained frox
the Vestinghouse Klectric & Manufscturing Coapany
by ::onuryin; the transformer with 1ta serial
nuaber.

Transforeer vindings in Iaerteen should
first de heated under & partial load. A higher
top lnerteez tamparature can de obtained oore
Quickly >y blanketing the tank vith the cover re-
aoved to prevent condensation.

If tha transformer la at or lovar tha-
roon teaperature At the atart of the drying prs
cess, from 125% to 1508 full load currant vill
hasten the haating. Ths tecperaturs should be
carefully vatchesd and vhen the Inertesn reaches
& temperature of 60°C., the lcad should be reduce.
to obtain an approximataly constant Inerteen texz-
perature based on the folloving table. These taz
peraturess ghould not be exceeded for & given load

Short Circuit Amperss _ Max. Temparature
50 0
g 75
70

The transformer say be dried more
Quickly 1f it 1s possidle to filter the lner-
tesn during the drying procsss. If the filter-
ing i» coatinuous, care should be taken to avoid
letting the Iasrteen temperaturs beccas too lov.
I any moisture condensses on the underside of the
cover, the temperature should be decressed until
it stope, and it should mot be incressed again
until after & period of time of approxizately
four to eight hours, depending upon the aize oI
the transformer.

e 4drying should be contiaued until
dielectric tests of samples of the Inerteen take:n
{rom the top and bottom of the tank shov 22 K.V.
or higher. The tests should be made (n & stand-
ard test cup and it &3 recommended that at least
tvo consescutive tast¥¥of both the top and bettom
Inerteen be made at least 28 house apart vnile
the lInertesn 1s near s mazrisum texperaturs. Tes:a
of the Inerteen should not be sade during the
filtering process,

Drying Transforsers by Hot Alr

Inerteen transforaers may bes dried by
bloving clean, déry hot air through thes. The air
should be at a teaperature of approximately 9°C.
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and it should be blovn through the core and
coils fros the bottom of the transformer and al.
loved to pass out st the top, The amount of air
required to dry the trenaforser must be sueh
that the tespearatures of the ingoing and out-
going air are approximately alike.

If Inerteen Transforoers Pall in Sorv;co

Should an Inartesn transformer fall in
service, the nearest W, B, & M. Company District
Office should de notified as soon as possible,
Give the rating of ths transformser and ity ser-
ial nuaber and, 1f posaibdble, the conditions un-
der vhich the fallure took place. Saxples of
the lnertesn snould be taken so that an analy-
Ppis of it can be asde, The transformer should
{o kept lxmersed in Inerteen snd it is recom-
mended that no vork be done on the transformer
except under advice from the District Office.

Accoosorics for Inertesn Transformers

s - All
der ez 25 Kv-a.,
are furnished vith pressure relief disphrags.
This device is made in different 8izes to pro-
vide azaple venting for different ratings.

de-Sef diaphragus are regularly sup-
plied vitl - .vera arranged for & pipe connec-
tion to ca¥Fy the gazes to the cutside atme-
sphere 1n case of & transformer faillure and
‘after the diaphrage ruptures. It is recoa-
sended that this type of installation bs used
for indoor transforpers. PFor outdoor trans-
formers, the rellef devics is regularly pro-
yyded vitd & perforated outlest vhich alloves
the gases to sacape directly to the outaied at-
scsphere.,. The outlet 18 coversed by & hood
vhich prevents the entrance of moizture and
éirt. A scresn under the diaphrega prevents
?nkon pleces from falling into the trang-

ormer.

The relief dlaphraga unit assembly,
which is bolted to the transformer cover opF
other suitadble place, conpists of a supporting
flange ia which the glass diaphrsga 1s aocunted
betveen tvo cork gaskets, A tight joint De-
tveen gasket and disphrags on the supporting
flange i3 pade bY & pressure riog agsinat the
lover gasket, all of whaich L» clamped in place
by atud bolte.

It is necessary to de vary careful
bolting dovn ths pressure-ridy, * ®id break.
age of the glass diaphraga cr -+ Mpture
strength depends largely up.u having an even
gistridution of claaping pressure applied teo
the dlaphraga. .

Make sure that gasket seats are thors
oughly clean. Apply Cemsnt N-7386 to both sidea

s W A

of the Upper gasket and put the glass diapnrage
ia placé, being sure that ooth the gasket and
the disphraga are ceatrally located in the sup-
porting flange. Lay the cuanion or lover gasket
in place over the glass diapnregm snd assesble
the pressure ring over this gasnket. Then tignten
the assezdly by means of trhe nuts and lock vasn-
ers on the atud bolts.

An even distridution of pressure on
the glass diaphragm can be obtained only by .
tightening the nuts uniformly. This snhould be
done by tightening alternate nute until tnhe lock
vashers are nearly cospressed, The other nuts
should then be tightened in & similar manner.
This alternate nut tightening should be cantinued
until the face of the pressure-ring is agalnst
the metal gasket-stop.

Diaphraga relie! devices are sssezdled
on the transformer ol the factory anéd they are
thsn pressure-tested at 7 1lbs. per square inch
and shipped in place,

Tve spare alsphragms and the necessary
gaskets and cement are shipped vith each trans-
forser. Additional diaphragms, {f needed, snould
be cordered from the ¥, 3. & M. Company, Sharon,
Pennsylvania, identified by the serisl nuaber of
the transforser.

Qas Absorders for Inertesn Tranafors-
ors-- Vhen lInertsen transforcers are equipped
vith gas absorbers, ssparate instructions are
shipped vith each transforper descriding the
:ouco and ites installation, operation and sain-

enance . .

Reneval Parts
Yhen information is required concera.
4 transforasr, alvays give its serial nusbesn
particularly vhensver reneval or stock parts are
ordered. The serial nuaber will be found en-
,nvod on the nanseplate attached to the transe-
oresr tank and on the s;mall naseplate sttached
to the top or end of the core and colils assemdly.
Yhenever possidle, & sketch shoving the part or
parts and thelr exact locaticas, vill materially
help to assure that the propsr parts are sup-
plied by the Factory. This sketeh should alvays
indicate the directicn or side of the transfore-
er from vhich the viev is made,

MIZ: 3Soms transformers are ordersd
deaigned for Inertssn but are_to be opsrated
rirst a» oil-insulated trans(®Psers. Coniequent-
1y, they are shipped from the factory filled
with oll, Whensver it 1s desired to opara:te
thess ‘transforzers vith Inerteen, coaplets in-
structions for the reacval of the oil, the clean-
ing of the transformer and filling it vith Insr-
tesn ahould be odtained from the W, R. & M. Com-
pany, Saron, Fennsylvania,

(08517439
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INERTEEN

Inerteeld isa synthetic aon-inflammable
and non-explosive 1insulating and coolling liquid
used ip Westinghouss Inertssn Transformers.

Characteristics

COlOP +vsvaccacnsessnassacssse StTAW Tellow
Viscosity at 100°7. (Sayboit). 54 Seconds
PAre POLDL cccissesssegeereses NoDe

cee 1,568
]

sevs e e .

Specifie Cravity at éobr.
Dielectric Constant

Mineral o1l 43 completely miscible
with traasformer Inerteen. It i3 practically
impossible to separate mineral .cil and Inerteen;
therefore 1t 1» important to avoid contamination
of Inerteen with any oil as the presence of such
materials markedly changes the non-inflammable
and non-explosive characteristics of Inerteea.

Inerteen 13 chemically stable. It &8
not affected by reacticn with other wmatsrials
used in the mpaaufacture of lnerteen Transformers,
It 11 noca-oxidizing and non-corrosive at tempera-
tures coasiderably above those normally obtained
is transforzers. Inerteen will got form sludge
under aay conditions,

Inerteen exerts a strong solvent ac-
tion oo most of the ordinary varnishes, gums and
paints comzonly used in cil-insulated transform-
ers., Such materials, therefore, are not used in
the design and construction of Inerteen Trans-
formers. It 13 necessary to ude such materials
a3 pure cellulose, cotton, paper and porcelaln.
This rejuirexent, coupled with the necessary use
of tight-tank constructiop for Inerteen Trans-
formers tends to give improved operating charac-
teristics. The operating experience with lner-
teen Transforzers indicates that Inerteen re-
qQuires less maintenance than oil.

If Inerteen 1» decomposed LY an elec-
trie are, hydrogen chloride gas 1s evelved. The
products of arc decomposition ars harmful to the
transforzer structure. Where severs arcing
occurs, the solid insulaticn of the traosformer

becomes saturated with hydiogen chloride and ‘-the
affected parts sust be redoved in the repair of
the transformer, )

The dielectric strength of Inerteen
compares favoradbly with and under average ncrmal
conditions will be found higher than that of
transforaer oll. The same precautions are nec-
essary with lIpertesn as are taken with trans-
former oil. Inerteen. should be Xkept free of
moisture, lint and dirt.

Inertesn has an irritating effect upca
the akin. This is more proncunced to scme pers
sons than o others. Especially the oyes, ncse
and lips are affected whea coming in contact
with Inerteen and certals safety precauticns
zust be observed when handling it. When working
with the hands in Inerteen, it will irritate
skin abrasions or the tender parts bdetween the
fingers. Continued exposure may cause skin erup-
tions with certain individuals due to sdbsorption
of the Inerteen through the pores of the skin,
Clesnliness among worimen handling Inerteen s
essential and a very good safeguard against such
effects. An applicaticn of castor oil 13 recom-
mended for the eyes anid castor oil or cold crear
for the nose and 1ips. In case Inerteen comes
in contact with the skin, the part should bde
theroughly washed and cleaned. A supply of these
materials should Dde kept available at all times
where nen are working with Inertesa.

- Hot transformers should not be opened
except in well ventilated places. large quanti-
ties of Jnerteen should be handled 1n & closed
systes. \VWorkmen should de protectsd froz fre-
Quent contact with any appreciable vapor concexz-
‘tration and from frequent skin contact with In-
srteen.

ln case Inarteen is spilled on cne's
clothing, it should be changed as soon &3 possi-
ble and the »oiled clothing laundered before it
is vorn again. Qloves, S#1184650, vhich are re-
sistant to lnsrtesn, should be vorn vhere it 31s
necessary to put ans'e hand 1a Insrteen or Vhare
parts of tranaforsers are handled vet.

INERTEEN TRANSFORMERS

Shipment

Inertesn Transformers ars always con-
structed in pressure-tight tanks,

Inerteen transforsers are shipped
properly filled with Inerteen and ready for in-
stallatiocn. This prevents ths entrance of rolis-
ture {ntc t!m windings during transit and usually
makes it unnecessary to dry the transformers
prior to installstion.

Transforpers equipped with switch or
terzinal chambers which must bs opcned for in-
stallation, are shipped with the lnertesn for
these chanbers in separate containers,

A small amount of moisturse will. reduce
the dielectric strength of Inerteen. It may be
present in vapor form in the gas space above the
Inerteen lsvel or from minute leaks,

Activated clay has a high affinity for
molature and adsorbs other materials which may
contaminate Inerteen., To keep the lnerteen in

the best condition donded tubesaf activated clay
are installed and shipped in place in switch and
terningl chambars of nsvw transformers, When the
Inerteen 19 shipped 1D separats containers the
tubes are also shipped aseparately, enclosed in
alr-tight containers.

lnerteen must always be kept in sealed
containers to prevent the loss of 1ty more vela-
tile constituents DY evaporation ar possidble con-
tazination from dirt or moisturs,

Moving Transformers

Lugs are provided for lifting the com-
plete transformsr, and whan fecesaary, addition-
a4l means are provided for lifting the different
parts. The tranaformer should dbe lifted by the
seans provided and when necessary, apreaders
should be used to obtain s balanced lift, Trans-
foraers should not bs moved or Jlifted by placing
Jacks or other devices against or under cooling
tudbes, radiators valves orf other fittinga 3Skids
should be used to distribute the stresses proper-
lyuovor the base when transformers are poved on
rollers.
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Inspection
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Inertean Translormers

Carefully taspect tha transformsrs for
possible dsmage during shipoent.

This should tnclude & check of the In-

.erteca level and at least the resovel of the oan-

hole cover to deter=ins vhesthar any parts have
becoms l00se or out Of place and vhethet there 1is
any evidence of zolsture present. Insulation
tests of the Inerteen should be zade and if the
dielectric strength 13- less than 22 KV or 1f
thsre 13 any evidence of poisture, the trans-
Lormer should be dried.

Vhere tranaforzers are to be used at
high saltituds (zmore than 3000 ft. above sea level)
a fitting above the liquid level should be opsn-
ed to equalize ths internsl and external pres-

‘sures 8t & temperature of approxizately 259C. be-

fore placing ths tranaformer in service. Be sure
that the fitting 1is closed after equalizing the
preasure. i

All tranaformers are carqefully tested
at tha Pactory and in good condition vhen ship-
ment is made but it 1a desirable %0 inspecst sach
tranaformer thoroughly befors placing it in ser-
vica.

Grounding and Making Connections

No matter vhat the type of floor or
foundation on vhich the transforzer is to rest,
ths tank should be definitely and perninently
grounded by conpecting &4 lesd to the grounding
connection provided FOr that purposs nDaar the
bottem of the tank.

Terzinal board, tap changer and othsr
connections should nsver be changed vith voltage
en ths transformer. Do not make any cennections
except those indicated anthe diagram or the dia-
graz naseplete shipped with the transforaer.

Any lesd or connsctor not in uss should
be insuleted from sll other leads and connectors
and froz ground.

Gaskets

Osskets used cn Inarteen Transformers
are made fros & high grade of ¢erk and, 1t s
recommended, 1in replacing any gaskets that they
be mads of cork. Befors replacing a gasket, all
§asket surfaces shoulddw thoroughly cleaned fres
of rust, oil, greass, paint or othsr foreign ma-
tarials. The cleaning say be done bY scrsping or
vire-brushing and then wiping the gasket surface
vith denatured aleohol.

Qasket Comant S#NTIBB0® eapecially ds-
valoped for use vith lnertsen, should alvays be
used in applying gaskets. Thoroughly drush ths
cement on the tank surface and on the bottoz side
ef tha gasket. Plsce ths gasket in position and
apply veights or other asans to obtain good ad-
besion of the gasket to the metsl surface. Nw
gasket oshould de slloved to set approximately
ene-half bhour defore the veights are removed.
Cement should than be applied to the top surface
of the gasket. The gasket surfaces sust iomedi-
ately s bolted together under a unifors presasurse.

Transforgsrs ars fregquently eguipped
vith terainal or sviteh compartosats into vhich

SQuart Caa. -

4

cables enter by seana of potheads. In sozme cases,
it vill be mecessary to remove the switch-cover
to sake tha cable connsctions.

When tramaforeers are designed for bayo-
net connections, it is only necessary to remove
tha bayonot pothead, maks the cadle comnections
and replace ths pothesd.

Rxtra gaskets and Ceoeant 3#471880 ars
furnished vith &ll Inerteen Transforzars vhers
their {nstallstion requires the recmoval of any
gaskets. Additional gaskets and cezant should be
ordered froz the manufacturer.

Pipe Fittings

Care ahould be taken to see that threads
of pipe fittings are not dazaged. All threads
should be thoroughly cleaned to remove dirt,
t".“' oto. After cleaning, apply Cezment
T1880 to the threads of sach fitting. Izmedt-
ately screv the proper fittings together tightly.

Pressurs Testing

All Inertesn transforzars ars pressure
tested at the factory and ahipped frae of leaks.
Aftor installaticn and bdefore voltage i1s applied,
it s desiradle to pressure test each transforser
enpecially 1f any fittings or tovers hava been
recoved and creplaced during the installation.
Dry ccopressed pitrogen or air should da used st
a test pressure of T 1bs. per aquare inch for a
periocd of six hours. It 13 asuggested that thas
air space above the Insrteen bde dlova out with
nitrogen, all vents closed and the pressure test
applied. The test pressurs can best bs limited
by the use of & regulating valve on the nitrogen
eylinder. A check for leaks adove the Inerteen
level may be made with a solution of scap and
vater applied to all gasketed-joints, screved-
fittings. and viping-slesve connectians.

Paint

Inarteen Transformsrs are finished vith
a special paint, which is resistant to ths sol-
vent action of Inartesn. A sufficient quantity
of this paint 54302509 is furnishad wvith each
transformer to “"touch up® any places dazmaged
during the proceas of installatlien.

Insrtesn fTransforaers sust alvays be
stored f1lled to the proper level vith Insrteen,
othervise & carcain amount of mocisture Zay accu-
aulate on sceount of variations oOF air tempers-
ture. Insrteen Transforcers should bs stored in
a dry place, &xd vhere minicuz teaperature changes
¥ill oceur.

Where 1t i3 necessdry to tezporarily
store coils, 4insulation or other parts for ths
conplete core and coil asseodly of an Inerteca
Transformer, thay should be immersed in Inertesn
to prevent moisturs adasorption. If such storage
18 necessary for a long period of tims, the tank
or storage econtainer muat be sealed to pravent
the eatrance of moisture and the evaporation of
Inertasn.

Insrtesn Transformsrs which have been
tdle or stored for az appreciedle lengthof ticzae,
should be put into servios anly after aaking cer-
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i Inerteen Transformers -

-uln that the transforaer i dry and that the di-

electric atrength of the loertsen tesis 22,000
volts orF higher, The izspection (nstructions
should also be followed,

Maintensnee

Inertesn %uiggnt = Care must DdDe ex-
ercised in han erteen tO prevent contam-
inaticn since impurities alter ita nog-iaflazmadle
and electrical characteriatics, It must bve
handled in thcroughly clean containers free from
ell. If there 13 any Queation concerning the
cleanliness of the containers, they should be
thoroughly washed with Trichlorbenzene M-6872
and dried defore any Inerteen is placed in them.
The transformer tank or any of its compartments
in which Inertesn i3 used, must be free from oll
and other contaminating materials,

Inerteen should not be mixed with vege-
table olls sipnce these materials affect the de-
tericration, D.C. resistance and otherwise con-
taminate 1it., Lozmpounds of asphaltic nature,
paraffin and ordinary soldering flux are partic-
ularly harmful to Inerteen.

Por soldering, a sclutiocn of reain in
aleohel is rescommended,

All-petal hose must deused in handling
Inerteen since the lizing used in most hose is
soludble in Inerteen,

Pnig Transformers - WVhan it i nec-
easAry to & transforner vwith Insrteez ons
should make sure that all joints are tight; Cenent
SFATIE80 should be used for this purpose. Steel
pipe ar metal hose ahould be used, and preferabdbly.
the transformer sbould be filled through the
drain valve. This vill keep asration of ths In-
erteen to & aininum. $e9 that sir vents ars open
a3 ths transformer is filled.

It 15 desirabdle to fill a transformsr
by passing tha lnsrteen through an Insrtesn Con-
diticner. If this cannot be doos and the Inar-
teen tests satisfactorily, fill tha transformer
by pPassing the lnartsen through three thicknessss
of tightly voven vhite cloth, which has first
teed vashed in Trichlordensens and dried to re-
B0Ye any sizing. HNev cloths should be used for
&t least every tvo transfermers.

Whea it s gecessary to fil]l Inerteen
tranaforoers oute-of-doors and particularly on
dazp days dus precautiocn must be taken to prevent
the entrance of moisturs into the transforacr.

4 Switch and Terminal Chambers -

Care should dbe exercised vhen filling sviten and
tercinal chambers vith Inertesn,  and during ser-
vicing %o evold contamination by aoisture or dirt,
vhich aay Jlover the dislectric strength of the
Inerteen, The aoisture say be present during tne
£illing operation due to condensation and ebsorp-
tion on the 1inside of the chazber valls, or oay
APDEAr &8 Vapor ia the gas space ebove the lner-
teerr Or from any ainute leaxs.

The use of bonded tudbes of activated
clay in Ilnerteen-filled chazbers of transformers
in service 1s recozxended whers routine testa
show the Ipsrtesn to have unsatisfactory dielec-
tric stresgth.

The tubes should not be removed from
thelir containers until the terminal chazder (s
ready for their installation. The tubes ‘should
act be exposed to alr more than apprexizately
thirty minutes Ddefore eclosing up the chazber
preparatory to filling it with Incrteez unless
they are first dried for two hours at a te=perg-
ture of approximately 250°C. or for twelve heurs
at 135 to 150°C,

If it becomes pecessary to 4rain the
Inerteen or to open the chamber after g period
of service, it is recocmended that new tudes be
installed. To do this, it is only necessary
to remove the bolts holding the aspring cliips,
remove the old and insert the new tudes, and re-
Place the clips and bolts.

When an Inerteen Conditioner i3 mot
available for wuse in filling chazbers with In-
erteen, {t i3 recozmended that the Inerteeg be
strsined through two or three layers of tightly
woven white ecloth and poured through a container
in whieh three or four clay tudbes have Deean
broken into small pieces. This will materially
reduce the poasibility of contamination of the .
Inerteen from d4irt and moisture,

Banded clay tubes should be ordersd as
Style #1150140 fros tas Westinghouss Electric &
Manyfacturing Company, Sharon, Penza. It i3 alsc
desiradble when ordering new tubes to identify
the transformer for which they are required by
including the serial number of ths transformer,

Periodic Inapections

Inerteen - It 43 desirable that 2op
an2 dottom sazmples of Inerteen. bs taken from
sach transforcser and tested after a short period
of operation. Whon operating conditions permit,
routine sampling of the Inerteen at intervals of
8ix months is recommended. Agcurate records
should be kept of such inspections and tests, and
if the loertesn shows a dielsctric strengih of
less than 16 ¥ the Inerteen Conditicaer may
be uased. This depends sozewhat o the trans~
former load cycle and climatic conditioms, If
no fecilities are avatlable for making dieslec-
tric tests on Inerteen, sasples should de sent
to the Veastinghouse Electric & Manufscturing
Coapany, Sharca, Penna. Each sanple of lnerteen
should be properly identified by the transforaer
serial nuxzbder ana it should be recorded vhether
tagen from the tep or bottos of the taak or from
& tang-compartsent. Saaples should dbe carsfully
packed t0 avoid breacage ia transit, VWhen any
appreciadble agount of Inerteen is reacved frec a
transforasr, it should be repleced vith an equal
azount ©of nev Inertesn of proper dielectric
strength so that the 1i4uid level in the trans-
foraser i3 malntained,

. Operatics of Transformers - It (s
recommende 8 periodic ches e aade of the °
cperating temperatures of laerteen transforaers
and that the texzperature of the lnertsen be kept
below S0°C. for a saxirum-rated self-coocled
transformer.

Pa = Ta® externsl tank surfaces of
Ioerteen ansformers should be examined regu-
larly for eigns of corrosion. If appreciasble
corrosion 1is found, 1ts cause 3hould dbe deter-
mined and, if possidble, remedied. Inerzeex
Transforaer tanks are made from corrosion-resis-

(854726



Inerteen Transiormers

ting, copper-bearing stesl, and they are flnish-
ed with a high grade Inarteen-resiating paint
vhich 13 baked af at high tezperature. Any sur-
face vhich 1a found corroded should bs thorough-
17 cleancd to the bare matal and refinishad vith
ane cost of prioer, And tvo coats of finish paint

84302505, Allov tvelve hours drying time batveen,

each ococat of paint.
Taking Samples of Inertesn

All sampling and testing equipment
Bust be thoroughly dry and clesa. It is recom-
aended that sampling snd testing equipment used
for Inerteen Trensformers be used for no other
aust be used 1ip obtaining and
of Inerteen taken froma & treps-

purpoas. Care
sesling sazmples
former.

Use ooly small tio contatners with
screwed metal-gasget caps or small glass bottles
with glasa stoppers for holding Iperteen samples.

If it becoczes oDecesssry to use other
than Pactory sampling contaipers, such cootalners
should be thoroughly rinsed with clean gasoline,
washed with strong socap suds end ripsed thoroughly
1o hot water, acd then dried 1o sz oveo ot ap-
proximately 110°C. for one hour. If the contsiners
are oot used immodiately after cleaning, they
srioulﬂ bs sedled tightlyand atored tnadry, ¢lean
place.

Inartesc s8cpling packege & 106565E may
be obtalned froa the Westinghouse Flectrick Manu-
facturing Coapany, Sharon, Penpa. This package
conaists of four l-pint c¢cans of Inerteep, packed
sod shipped in cardboard cartons. 7This Inerteen
may de used to replaces thet rezoved froms traos-
former &4s 6 saxple. If ssmples arenot taken im-
sediately after emptying the tootalners, the ezp-
ty contaliners should be tightly capped to prevent
adzittance of molsture.

It i3 desiradle that samples of In-
erteen de removed from a tracsformer tank or
from & drum oo clear days only sud when the In-
erteen 15 at loast as warn 83 the surrounding
air.

The zsmple of Iperteen snould de re-
moved Qeer the surface of the fluid. This can t2
done reedily through the rotary saopling devize
apd velve., It i3 slso recommendad that s sa=;.2
be taken from the bottcm of the tank, psrticc-
larly from the bottam of switch or teminsl-chaz-
bers. If the sample is withdrewn throughe valve
connection, this ¢omnectios should be flushed by
allowing & spall amount of Inerteen tO run out de-
fore collecting the sample. The sample should 5o
iemediately placed in the container aod the :ap
screwed on tightly. The stickeron eachcontalner
should be marked to identify the sanple of Ipsr-
teen with the tressforner from which it was taken
and whether taken from the top or bottem.

Before taking sumples from s drum, the
Inerteen should be sllowed to settle forapproxi-
mastely twelve hours. 3anples from the top of the
drus should be remsved by meava of & clean glass
sneak-thief.

The same precautions o prevent nois-~
ture contamination should be used in sampling

Inerteen as are odserved in taking trensforme

il samples. Sazplin uipsent
only for Inerteen. € squim should be usey

Dielectzie Testing of Insrteen

The saze rules and prscauticns as nor-
£ally followed in testing 01l should be used in

testing Ioertesn, except as hersino stated.

The test cup should be wiped with a
clean, dry chamolis amd thoroughly rinsed with
cleaa gasclice ead allowed to dry before delng
used. The electrods apscing sbould be checked.

To determine whether tha tes: cup 1is
suitable for testing Inerteen, f111 1t with dry
ga30lipe &ad test this under s standard voltage
rise of 3 KV per second. 1If the dislectric
strength of the gasolipe is not less than 22 KV,
the test cup 1s sultadle for testing laortoen,
after the cupd has be=2z dried in 30 oven where the
temperature doss Dot exceed 50°C. to reaove all
traces of gasoline. Care should be exercised in
handling gasoline as it 19 highly inflacxzable.
In testing Inerteen, make onliy one "shot" per
£111ing of the teost cup. Pive different fillings
should be =zade and the average result used.

Drying and Filtering Inertesn

Inertaen may be dehydrated and filtered
by meany of an oll filter press but in order that
it say oot be contaminated, it i pecessary thatl
the flltar press be used for Inerteen only.

- A different procedure than that fol-
lowed for oil 18 required to purify Inertoen.
Contaainstion in Inerteen caouot de removed en-
tirely by filter paper alone. To clean Inertesn
thoroughly 1t must be flltered through “activa-
ted clay” which abtwords impurities. Ia practice,
it is ooly pecessary to pass the Inerteec through
the clay apd to seperats the clay aechanicall
from the Inertsen to obtain clean Inertoen o
proper dielectric strength.

The Inerteen Conditionsr

The equipment recomended for condi-
tioning Ioerteen consists of an activated clay
chacber and filter press with suitable iplet and
sutlet connections snd other necessary fittings.

The activated clay i» contaiped in 4
tank acunted on cne epd of the filter press. The
Inerteen is pumped up through the slay iosuring
thorough agitatiocn of the clay and Inertesn. The
Inertesn 13 passed through @& wire screen prior
t> entering the filter press to reacve practical-
1y all of the claYy.

The cover of the tack incorporates an
air-trap aod veot to avoid pumping air into the
transformer which might result froa & leak io
the suction line, A streiner is provided on the
suction side of the pump, 60 constructed thet
all dirt collected 19 removed with the screesn.
A by-pass coopection fitted with & peedls valve
is used for testing the osuction line from the
trapsforaer for 1saks.
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The filter press coasists of 15 frazes
ané 16 plates slterncately spaced mounted (n s
yoke. One shest of blotting paper is used de-
tween each plate sand frame to provide a gasket-
seal and to remove sll traces of clay froz the
Inerteen,

A pressure gage indicates the opers-
tion and two Dy-pass valves assure 6afe opera-
tiocn of the Copditi{oner by preventing sxceasive
pressures and serve as a check to overloading
and stalling the moter. Cne valve, connected
across the pump, is set to by-pass the Inerteen
at a pressure of 60 to 70 lbs. per square inch.
The other valve is provided on the discharge
side of the Conditioner ceanscting to the trans-
forzer. This by-pass valve, releasing at apres-
sure of approximately 5 lbs. per square inch,
will avold dreaking the transformer relief dia-
phragz when ne other relief (s provided,

To Prepare the Conditioncr for Operation

Recove the cover and acresn from the
clay tank and £1ll1 the tank vith activated clay,
M-6934 to within four inches of the bottoa edge
on the inner flange. Replace screen and cover,
Release the pressure-screv of the filter press
and locsen plates and frazes. Place cne ahest
of "B" size Ddlotting paper betveen the face of
each fraze and plate. Care ahould be used to see
that the holes through the platss, fraxmes and
paper are in proper sli ant defore the presasure-
screv {» tightened. Close the diacharge, tank by-
peas, tank drain, suction and suction-teat valves,
Pour surficient Inerteen into <the drip pan to
£111 the clay tank and wet the clay, This will
reQuire approximately eight gallons of Insrteen.
Start the meter and copen the Arip pan valve 80
that Dot less than 5§ minutes are required te rill
the clay tank, saturating ths clay with Inerteen.
With the valve at the transforasr c¢losed, Open
the sucticn-test valve to subject the suction
line to pressure and thus check 1t for leaks.

Since the density of -Inerteen is con-
silderadly greater than that of water, moisturs
will float oo the surface of the Inerteen. It i»
therefore considered advisadle ¢o condition In-
erteen from the top and return (t to the bdottom
of the taak, 7o begin conditioning Lnerteed in
& transformer, close ths suctich test valve and
stop the bpotor. Cpen ths transformer valves,
Open the Ceaonditioner discharge and suctien
valves. Close ths dArip pan valve and start ths
zotor.

One charge of el:z will ccnditien ap-
proximately 3000 gallons Insrteen, depending
upon the azocunt contaminaticon pressnt.

hen it is neceasary to change ths
clay, first close the valve in the suction line,
close the tank inlet and ocutlet valves, open
the tank by~pass valve and tank drainm valve to
pernit the free Inerteen in ths tank to drain
into the lower 4Arip pan. Open the Arip pan valve
sod pump the Ioerteen from the 4rip pan through
the filter prens. Additional Inerteen ‘may ®
forced cut of the clay by applying alr pressure
to the air vent. 3hut dovn the 3otor and remove
the clay frozm the tank and refill vith f{rean
clay aa previcusly deacrided,

To change the filter or blotting pa-
pPers, stop the motor, clcoss the tank bdy-pass

“carefully watched an

valve, the tank inlet valve and the tank dratn
valve, if these valves are open. Open the tank
putlet valve and apply eir pressure to the air
vent until the free Ingrteen has deen driven oyt
of the blottiang papers. Thez ralease the pres.
sure-screw and remove the papers,

If the asyitem-seal i3 not broken, :t
will only be necessary te open the discharge and
suction valves and start the motor to again re-
sume conditioning the ILnertsen,

To Dry Insrteen Transformers

Inerteen Transformers should be 2nia4
by the short-circuit method with the transfor=er
in its tank immersed in the Inerteen, Dur:ing
the heating and drying process, the top of zhe
tank should be vented to the air to prevent mots-
ture condensaticn. The desired load currenc
should be cobtained by short-cirsuiting one wind-
ing apd impressing the proyer veoltege 2n the
eother winding, If the full 1leoad izpeiance of
the transformer is pot imown ©OF nnt engraved oa
the transforaer nameplate, it should be cbcained
from the Westinghouse Electric & Manufacturing
Conpany by identifying the transforzer with i:s
serial number.

Transforper windings 4o Inerteen should
first be heated under a partial losd. A higher
top lnertesa temperature can be obtained sore
quickly by bBlanketing the tank with the cover
removed tc Prevent condensation.

If the transfcrzer 1s at Oor lower than
room tomperaturs at the start of the dryins rro-
cess, from 1258 to 1508 full lcad curren: will
hasten the Dheating. The temperature should be
when the Inerteer reaches
a temperaturs of 60°C., the load shoul2 be re-

'duesd to obdtaln an approximately constant Iner-

tesn texperatures based on the following tadle,
These tezperatures should Dot be exceeded for a
given loail,

May.. Tepperature
of Top Inerteen

Short Circult Amperes
in Percept of Load

50 80
35 75
5 TO

The transformer oay be dried =are
quickly 1f 1t 13 possidle to filter the Inerteen
during the drying process. If the filteriag 1s
gontinucus, care should be taken to keep :ae
Inerteen teampesrature above 60°C, If maisturs
condenses on the undersidecf the cover, the rate
of teaperature riss anculd be decreases untll
condensation ceases, To prevent condeasation tne
tank teaperature may be ralsed by blanxketing the
tank, .

The drying should be continued unatil
dielectric tests of samples of the Inerceepn
taken from the top and bottom of the tank show
22 KV aor higher, The tests ahould de male =
a standard test cup and it i» recomrmended that
at least two conaecutive tests of both the top
and bottom Inerteen be opade at least 24 hours
apart while the Inerteea is near a mavizu= tex-
perature, Tests of the Iperteea ahould nst be
made during the filtering process. .
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If Teansformers Fall in Service

onould an Inerteen Transformer fall
1n service, the nesrest Veatinghouse Blectric &
Manufacturing Company Diatrict Office ahould be
notified as soon ss possidle. Gilve the rating
of the transformser &nd 1ts serisl nuxber and,
if poasible, the conditicns under vwhich the
fallure took place. Sasples of the Insrtsen
should be taken so thet -an analysis of it can be
aads, The transforast should be kept Lfmmersed
in Inertesn and (&t i3 recomaended that no vork be
done on the transforaer except under advice froz
the District Office, :

Accessoriss for Inerteen Transformers

Pressure Relisf Disphragms - All trans-
formers adove 25 EVA are furaished vith a pres-
sure relisf diaphragm. Pig. #1 shovs & secticn-
el viev. This device is made in difforent sizaes
to provide azple venting for differsnt ratings.

Relief diaphragms are regularly supplied,
arrangesd e that a flange vith the ascessary pip-
ing my be applied to carry the guses to the out-
side atmosphere in case of transforasr fallurs, and
after the dlaphraga rupturas., This type of Lnstal-
lation should bs made where posiible oo trensfors-
ors installed indoors. Por outdoor transformsrs,
the relief device is pregularly provided vitha vent-
od outlet vhich allovs gases to escaps directly to
the outside atmoaphere. A screen’ under the diaphrapga
guunu dbroken pleces froa falling into the trans-
ormer,

PIPE FLANGE
FOR EXTERNAL VENT

The rellef diaphragn unit-assezbly,
vhich 1» Dolted to the trensformer cover or

other suitadle place, consists of & supportiag
flange ia vhich the glass dlaphragn {3 sounted
betveen two gork gaskets. A tight Joint be-
tveen gasket and diaphragm on the supporting

flangs is made
lover gaskez,
by stud dolts.

by & pressure ring agstnat the
all of wvhich s clanped ia Place

It i3 a«escessary to de very careful
bolting down the pressure-ring to avoid breskage
of the glass diaphregm for its rupture strength
depends largely upoa having an even distribution
of clamping pressure applied to the diaphragz.

Make sure that gasket scats are thor-
oughly eclean. Apply Conment 34371880 to both
sides of ths uppsr gasket and put ths glass dia-
phragm in place, being sure that both the gasket
and the diaphragn are centrally located in the
supporting flange. lay the cushiocn or lover gas-
ket {n place over ths glass diaphregn and sssen-
ble the pressure ring over this gasket. Then
tightea the assenbly DbY means of the nuts and
lock vashars on ths stud bolts.

An even distridbution of Dpressurs on
the glass diaphraga can be obtained only by
tightening the puts uniformly. This should be
done by tightening altercate nuts until the lock
Washera are Dearly compressed, The other nuts
sbould thez be tightensd in 4 similar mafner,
This alternats put tightening should be continued
until the face of the pressure-ring s sgainst
ths sstal gaskst-stop. Thread a wire throughtle
hdles in the studs and fasten its ends securely.

HOOD FOR INDOOR USE
UNLESS FLANGE - PIPE

CONNECTION CONNECTIONS ARE INSTALLED
FLANGE
A b
[ ]
/ / ]
TANK COVER /cLA'ss DIAPHRAGM \AETAINING WIRE
SCREEN - PRESSURE RING

P1g. 1 - Westinghousse Pressure Relilel Device
¢ ® Ssctiona) Viev

0854723



oLLvS8n

lnw‘lun Transformers

Diaphrage relisf devices are asssmdled
on the transformer At the factory and they are
then pressurse-tssted at T lbs. per square inch
and shipped in Pplace.

Two spare dlaphragms add the necessary
gaskets and cezent are shipped with sach trans-
former. Additional diaphragms, 1f needed, should
be ordersd from ths Westinghouse Rlectric &
Manufacturing Company, Sharon, Jennsylvania,
identified Dby the serial nunher of the trans-
former.

The

Rotary ua Sampling Device -
rotary type sanpling device supplied on Inerteen
Transformers provides a convenient means of
draining a sample of lnerteen for test purposes,
Due to the high specific gravity of loerteen,
water teads to collect con the surface of the In-
erteen. Therefore, in order to obtalin s sample
that will be representative of the surface In-
orteea in the transforaer, the saspling valve (s
located naar the Insrteen levei.

’ This device 1s designed to skim a
sasple from the surface, and may also de used in
appPlying preasure tests. .

Pig. #2 snows & sectional view of the
rotary type valve., The tube should de left 18 a
vertical position as shown, A sample 1s taken
by turaiag the operating knod to the rigat. The
travel is limited to 90 degs. Dy pasition-stops
on the body of the device. A position indicator

to the shaft iz the same plaae as the tube. A
packing gland prevents the leakage of lnerteses
along the operating shaft.

W¥hen the Iimod 1s turnsd, the end of
the tubs passes under the loerteen level, allow-
ing the Inertssa to eater the tubs and flow to
the saxmpliog-plug. The dsvice may be squipped
with & plug type DBelknap nuplu»g.nlu, Pigs.
950-A or 992, a spring-cloaing 1xnap valve,
Pigs. 993 or 93%, or spring-closing Waterbury
valve £108.

T™he saapling device {8 easily reacved
a3 & unit from the tank. A 1-1/3" hex is pro-
vided foF this purpcss.

It the device 1s equipped with a
spring-clost valve, remove the dust cap frea
the valve.: emove the Llnner duat cap fros the
proper operating device and screw the operating
device tightly onto the valve. This releases
the ball-check ia the vilve, Rotate the opara-

ti £nob alovly, using & vrench to fit the
1-1/3" hex on this knob; uatll the Inerteen
begins to flovw, At this poiat the rotation

should be stopped to Liasure obtalning a true
saaple of the top liquia.

A scrow Ariver or coin may be used to
cpen and glose the plug type valve, Belimap
Pig. 990~A, ™he Belicmap 952 valve 13 cpersted
by turning the kmurled knobd,

When pressure teats are required, they
should be made Befors withdrawing sasples of In-
erteen. To make & pressure test, the tndicator
arm should be 4ip the verticsl positlon. If »

13 zad2 a part of the operating imobd, atuepod apring-closing velve 18 used, reacve J4ust caps
L]
TUBE
POSITION
INDICATOR STOP
ARM
OPCRATING I-V/4 HEX . !
KNOB FI/BHLX, L
1
r ~—pt ’
- e g
° ‘F—--.ﬂf
V,
s MPE
| B
[ ]
PACKING L
GLAND NUT TANK WAL
VALYL CAP

\VALVI:

Pig. 2 . Westinghouse Rotary Type S.mpfxn‘ ann.

Sscticnal Viev
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‘vacuun which may be croated.

Inerteen Transformers

from pressure-testing device and attach the de-.

vice to the spring closing valve, To apply
pressure, attach operating device tO pressure-
testing device, Any pressurs in the traniformer
tank zay be released By removing the operating-
device and releasing the check valvein the pres-
sure-testing device. If a plug typs vialve 1»
used, connect the pressure gage to the valve by
seans of a metsl tubde or hose, Openn valve,
using & screw driver or coin and note pressure
on gage. If saxmple of gas is desired, connect
hose to a suitadble contalner.

If the Inerteen 13 above the 25°C,
level, the pressure willbe scmewhat above atmos-
pheric while if the Inerteen 13 below the 25°C,
level there will bde a partial vacuuz in the tanic
It i3 therefore advisable to take the sample
when the gage shows the Inertsen to be at, or
3lightly above the 25°C. level. If the sample s

taken at & higher or lower Inerteez level, pro=’

vision should de made to reliove any prsagure or
This may be done
by restoring the pressure to the proper point by
forcing alir into or pumping air out of the tank.
This should be done with the tube o the sampling
device 12 a vertical poattion.

The rotary type 3ampling device s
ruggedly constructed and requires very little
servicing or maintenance. If .there 13 & alight
leskage through the packing gland the gland aut
should be tightened. In case this does not stop
the leakage the zland should be repacked. Pack-
ing Style #1066507 may be odtained from Westing-
house Zlectric & Manufacturing Company, Sharon,
Penna. In ordering, include the transformer
serial oumber.

formers - When Inerteea transforoers are equip-
ped with gas abscrders, separate iastructions
aere shipped with each transforser descriding the
:evxeo and its installation, operation and main-

enance. -

Renewa] Parts

When ({information {s ©Pregquired con-
cerning a transformer, always give its serisl
aumber, particularly whenever renowal or stock
parts are ordered. The serial aumber will bdo
found engraved os the namsplate attached to the
transferzer taank and oo the small pazeplate
attached to the topor end of the core and -coils
assexbly. Whanever possibdle, a sketch showing
the part or parts and thelir exact locations,will
materially help to assure that the proper parts
are supplied by the Pactory. This sketch should
always ipdicate the direction or side of the
transforosr from which the view {s made.

MOTE: Scms tracaforasrs are ordered
deaigned for Inertesn dut are to be opsrated
firat as oil-insulated transformers. Consequent-
1y, they are shippsd from ths factory filled
with oil., ‘Whenoever 1t is desired to opsrate
these transforcers with Inerteen, c¢omplete in-
structicns ror the removal of the 0il, the clean-
ing of ths transforoer and filling it with In-
erteen should be cbtalned fron the Westinghouse
Electric & Manufacturing Company, Sharon, Penn-
sylvania.

lovglod: January, 1982

. ma e

0854731

10



L

1::" N
>4

Inerteen Translormera

INERTEEN

.

1
Inerscen i3 a synthetic non-inflammabdle
and ncn-explosive insulating and coocling liquid
used in Weatinghouse Inerteen Tranaformers.

Characteristics

ColOP seveicacsanrsovansaseany Stravw Yollow
Viscosity at 100°F. (Saybolt), 54 Seconds
ril‘e POL!“ Nesers s ssdsangrRNae Non.
Specific Gravity at 60°F., .., 1.56%
Dislectnic CONSLANL .iocacesae H.5

Mineral oll i3 completely miscible vith
transforser Insrteen. It is practically impon-
3ible to separate mireral oil and Inerteen;
therefore,it 13 Importint to avoid contamination
of Inerteen vith any oil as the presence of such
saterisals changes che non-inflammable and non-
explosive charscr.eristics of Inerteen,

Inerteen is chemically s:able. It 1a
not affectey DY resction vith other materials
used in the manufacture of Inerteen Transfnrmers.
It 1s nca-oxidizing and nen-corrosive gt tempera-
tures considerably above those normally obtained
in transformers. Inerteen vill not form sludge
wder any conditions.

Inerteen exerts a atrong 3sclvent ac-
tion on moat of the ordinary varnishes, gums and
>sints commonly used in olil-insulated transform-
ers. 3Such materials, therefore, are not used in
the design and ccnstruction of Inerteen Trans-
formers. It i3 neceasary to use such material
a3 pure cellulose, cotton, paper and porcelain.

‘This requiremefit, coupled vith the necessary use

¢t tight-tank ccnstructicn for Inerteen Trans-
formers tenda to give improved opersating char-
actaristics.

If Inerteen i3 decomposed by an elec-
tric arc, hydrogen chloride gas 13 evolved. The
products of arc decomposition are harmful to the
transformer atructure., wWhere severe arcing
occurs, the solid insulation of the transfotmer
becczes saturated vith hydrogen chloride and the

. tranaformer oil.,

Affected parts must be removed in the reratr . r
the transformer. i

The dielectric strength of Inepscen
compares favorably vith and under average nor—al
conditions vill be found higher than that of
The same precauticn? are nec-
essary with Inerteen as are taken with trans-
former oil. Inerteen should be kept free of
molsture, lint and dire.

Inerteen has an irritating effect upen
the akin. This i3 more pronounced to aome per-
schs than to others. Especially the eyes, rncse
and 1ips are affected vhen coming fn conczes
vith Inertesn and certain safety precauti-ns
must be observed wvhen handling it. %“hen vorking
vith the hands in Inerteen, 1% vill (irrisaze
skin abrasions or the tender parts betuveen the
fingers. Continued exposure may cause $kin erup-
tions with certain {ndividumls due to ebscrpticn
of the Inerteen through the pcres of the skin.
Cleanliness among vorkmen handling Inerteen ls
esscntial and a very gocd safeguard apainst such
effects. An applicaticn of castor cil is reccm-
mended for the eyes and castor c¢il or ccld creanm
for the nose and 1lips. In case Inerteen ccmes

‘dn contact with the skin, the parts should be

thoroughly vashed and cleaned. A aupply of these
materisls should be kept avallable at sll times
vhero men are working with lnerteen.

Hot tranaformers should not be cpened
except in vell ventilated places. largs quanti-

ties of Inerteen should be handled in a closed -

systen. _ Workmen shsuld be prctected from fre-
guent ccntact vith any sppreciadble vapor cincen-
tratlion and frem frequent akin centact with Ih-
erteen.

In case Incrteen 13 apilled ¢n .na's
clothing, it sheuld be changsd as scen as pozsli-
ble and the aciled clcthing laundered Scfire i3
is vorn apaln. Gloves, S#11046%92, wnlsh ar~ r--
sistant toc Incrteen, shruld be sorn <chepe [ ia
nReceaasry to put one's hand In Iaertenn = unLcie
parts of tranaformers are handled wet,

INERTEEN TRANSFORMERS

Shipment

Inerteen Tranaformers are alvays con-
structed in pressure-tight tanks.

Inerteen transformers are shipped preps
erly filled vith Inertesn And ready for installa-
tion. This prevents ths entrance cf moistura into
the windinga during transit and ususlly makes it
Jdanecessary to Ary the transformers pricr to in-
stallation. A small amcunt of molature vill re-
duce the dielectric strength of Inerteen. It may
be present in vapor form 4in the gas space atcve
the lnertesn lovel or frcm minute leaks.

Transformers equipped with sviteh cr
tersinal chambers vhich must be opened fer in-
stallation, are shipped vith the Inerteen for
these chanbers in separate containers.

Activated clay has a high arfinity fer
mplature and absordbs other rmaterials vhich may
contanminato Inerteen. Tc keep the 1lInerteen in
the best condition,bonded tubes of activated clay

are installed and shipped in place in 2u8teh and
terminal chambers of new transfcrmera. uh2n <he
Inerteen i3 shipped in sepaprste ccntalnors Sas
tubes are also shipred separately, cnel-sad in
sir-tight containers. .

Inerteen must alweys te Yozt In 3:
contalners t5 prevent the 1253 of 132 =z
tile ccnstitucnts by evaperatizn cr puasit
taninaticn frum dirt or mcisture.

-
~

P a3

Moving Transformers
\

lugs are provided for lifting she 2:-
plete transfurmer, and when necelzary, adifls:
al means are previded for 1ifting the J4irfrc
parts. The transfurmer sheuld Be 1ifted &
means provided and vhen necosaary, spore
ahould be used t¢ cbtsin a bolanced 1ift. 7
formers shculd not de noved cr lifted b7 plze
Jaeks ¢r other devices against or unda:» cv-llag
tubes, radiators, valves gr cther flt:ings.lxlds
should be used to distribute the zircsey 7o ar-
1y over the base wvhen transformers arec n..22 <n
rollers.

3
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Carefully inspect the transformers for
damage during shipment.

This should imeclude 8 check of the In-
level and the tighte=ning of any parts
wve Decome loose or cut of place and
there i3 any evidenco of moisture having
ehe transformer. lnerteen used for fill-
sformers should hivea dielectric strength
7 or higher. When the dielectric strengtih
teecn, in transfirmers in service resches
T lover, 1t should be filtercd. ir the
ric strength is very low or if thepre s

;¢ of {ree vater,the core and colls shculd

-d.

Vhere transformers ares to be used at
ltistude (mcre than 2903 ft, adcve sea level)
ing atove the liquid level ahould de open-
aqualize the internal end external pres-
ata tempersture of approximately 25°C. be-
-lacing the transfermer in service, Be sure
she fitting 13 clcaed after equalizing the
are. ’

All transformers are carefully.tested
.¢ Factory and in good ccnditicn vhen ship-
1s made but it is desirable to inspect each
.former thoroughly before placing it in ser-

) nding snd Making Connections

No mstter wvhat the type of flocr or
4aticn on which the transformer is to rest,
tankx should be definitely and permsnently
mided bty connecting & lead to the grounding
wecticn provided for that purpose pear tho
scm of the tank.

Termsinal bcard, tap changer and cther
xecticns sheuld never be changed with voltage
the transformer. Do nct make any connections

ept these indicated on the diagram or the dis-.

.3 nameplate shipped vith the transformer.

Any lecad or ¢connector not In use should
t=sulated from all other lesds and connectors
]l frea ground.

‘shets

GCaskets used on Inerteen Trenaformars
2 made frcm e high grade of cork and, It is
-czmmended, 4in replacing sny gaskets that they
2 =3de cf cork., Before Mplacing a gasket, all
aske: surfaces ahould be thoreughly clesned free
& rust, oll, grease, paint or other foreign ma-
erials. The cleaning may Do done dDY scraping cr
ire-trushing and then viping the gasket surface
ith denatured alcohol.

Gasket Cement S#471890% especially de-
reloped fcr use with Inerteen, should alus¥s be
3323 in epplying gaskets. Thoroughly dbrush the
cement on the tank surface and on the bottom sid=
of the gasket. Place the gasket in position and
apply velghts or other mnmrans to obtain guod ac-
hesion of the gisket o the metal aurface. Th2
gasket 3should be alloved te set approxinmately
cne-half hour before the veights are remcved.
Cezent sheuld then be applied to the top surface
ol the gasket. The pasket surfaces must immxli-
ately be bolted tegether under a unifiorm presjur.

Transformers are frequently equipped
vith terminsl or svitech ccmpartments into vhich

g

s Inerteen Transormers
1

cables enter by means of pothesds, In some cases,
it vill be necessary to remove the svitch-ecover
to make thes cable connections.

When transforsers are designed for bays.
net coannections, 1% is only necessary to reampve
the bayonet pothead, make the cable ceoanectiona
and replace the pothead.

Extrs gsskets and Cement 34471889 are
furnished vith all Inerteen Transforasrs incre
their lnstallstion rsquires the resoval of axy
gaskets. Additional gaskets and cement should be
ordered froz the aanufactursy.

Pips Fittings

Caro should de taken to 3ee that threads
of pips fittings are not 4amaged. All threads.
should be thoroughly cleancd to remove dirt,
ﬁrel!e, ete. After cleaning, Aapply Cement S¢

71860 to the threads of sach fitting. Immed:-
ately screv ths proper fittings toguther tightly.

Pressure Testing

All Inerteen transforasrs are yressupre
teated at the factory and shipped free of lesks.
Aftor installation and befors voltage i3 app.ted,
1t 42 desiradle to preasure tost sach transfor.er
sapecially Lf any fittings or covers have beva
repoved and replaced dur

& test pressure of 7 lba. Der square inch for a

-
4'_'?(’

7

R

ing the installstion .
Dry compresssd nitrogen or air should de used n:\\\\

period of six houra. It is suzggested that the
air space adove tho Inertesn be blovn out vith
nitrogen, &ll vents closcd end the prassures test
applied. The test pressure can best be limited
by the use of & regulating valve on the nitrozen
eylinder. A check for leaks above the Incrteen
level may be made wvith a solution of scap and
vater applied to &ll gasksted-jcints, scraved-
fittings and viping-sleeve connections.

Paint

Inerteen Translormers sre fiaishad with
& speclal palat, which 12 pesistant to tnr s=)l-
vent action of Inerteen. A sufficient au~niis:
of this paint 98302509 i3 furniahed witn e2:oh
transformer to "touch up” any plscez Ce-nted
during the process of lnatallation.

Storage

Inerteen Tranaforsmore  must aliere b
stored filled to the proser lavel with Inartren,
othervise a c¢cartain amount of nolsturs may ageu-
=ulate on sccaunt of variations of alpr to~t2ra-
ture. lnerteen Tranaformers shouid b2 siovsd in
a8 &ry place, and where ainimum tesperature changes
vill oceur.

\ Where 1t 13 nscessary 10 tezporarily
store colily, 1insulation or other parts Jjor the
complato core and coll aasembly of an Inar:ieen
Transformer, they should bz i{nmersed in Inertesn
to prevent mcisture absorption. If such sisraz:
18 necessary for & long period of tima, the tonx
or storags contalaer must de sealed to prevent
the entrance of moisture and the evaporation of
Inerteen.

Inertean Transformars  whizh bave baen
idle or stored for an apprecislle leasthal tise,
should be put into service only after mEklng oaor-

.-(‘g'\ -
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tain that the transformer is dry and that the di-
electric atrength of ‘the Inerteen tests 22,000
volts or hipgher. The inapsction instruetions
should also be followed,

Maintenance

Inerteen gquigmene - Care must be ex-
ercised in hanaling érteen to prevent Eontam-
ination since impurities alter its pon-inflammable
and electrical characteristics. It rmust be
handled in thcroughly clean containers free from
oll. If there 1s any question concerning the
cleanliness of the contaipers, they should be
thoroughly washed with Trichlorbenzene M-6872
and dried before any Inerteen 15 placed in them.
The transformer tank or any of its ccompartments
in which Inerteen is used, must be free from oil
and other contaminating materials,

Inerteen should not be mixed w#ith vege-
table oils since these pateris.: alfect the de~-
terioratior,, D.C. resistance and ctherwl-.e gon-
taminate 1t, Compounds of asphaltic nature,
paraffis and ordinary soldering flux are partic-
ularly harmful to Inerteen,

For soldering, & soluticn of rosin in
alcohol &3 recommended,

All-metal hose muat beused in handling
Inerteen sincs the lining used in most hose 1is
soluble in Inertesn. '

Pili%gg Transformers - Whan it is nec-
assary to i a transiorzer with Inerteen one
should make sure that all foints are tight; Cement
&/8T71880 should be used for this purpose.
pipear metal hose should be used, and proferably
the transformer should bs fllled through the
drain valve. This will keep aeration of the In-
erteen to 8 mininmum. See that air vents are opsn
a9 the transforser is filled. :

It i3 desiradle to fill a transforzer
by passing tha Inerteen through an Inerteen Con-
diticnsr. If this cannot de dons and the Insr-
tesn tests satisfactorily, f£ill the tranaforazer
by pasiing the Inerteen through three thicknesses
of tightly woven vhite cloth, vaich has first
been vashod in 7Trichlorbenzene and dried to re-
oove any sizing. Nev cloths ashould de used for
at least svery tuc transformers.

When it 1s necessary to fill Inerteen
transfermers out-of-doors and particularly on
damp days due precauticn smust be taken to frevent
the entrance of mociature into the tranaforcer.

FL1 Switch and Terminal Chembers -

Care should be exercieed vhea filling switecn and
terainsl chaabers vith Inerteen, and during sor-
viecing to avoid contamination by molsturs or dirt,
vhich may lover the dielectric strength of the
Inerteen. The molsture may be present during tne
filling operation due to condensation ang absorp-
ticn on the Jinside of the chanber vall#, or majy
appear as vapor 1in the gas apace above the Iner-
teen or from any alnuto leoks,

. The use of borded tubea of activated
clay in Inerteen-filled chambers of tranaformers
{in service {3 recommended where routine tcats
show the Inerte=n to have unsatisfactory tlelec-
tric strength.

3teel -

The tubss should not be remewnt 1v: -
their containers until the termin-s!
ready for theipr installatten, Tas wur
not be exposod te air more then
thirty minutes bafcre closing
Freperatory s
they are first dried for 20 hours at
ture of appreximately 250°C., or fer -
at 135 to 150°C,

u:s et

to f1lling At with Inorccir

If it Dbecomes n=cezasary &
Inerteen or to open the cnambdoer 2fta
of service, 1t 1s reccmmondes thas
installed. To do this, t l=2 emic
to remove the bolts holding the s:ripg cli z,
remove the cld and insert the naw tubes, z=n: na-
place the ¢lips and bolts,

When an  Inerteen Cendltlonar
available for wuse In fillinrc chamvery w':.
ertes=r, 1t {3 recommended thiat the Inar:
stra’‘ne? tarough tiwwc or three lay:ir:s of =-t-
woven white cloth and poured throush 2 con
in which three or four clay tubes have Leen
broken into small pileces, This will =aterialls

reduce the poasibility of centaminatioca cof ke
Inerteen from dirt and moisture,
Bonded clay tubes should be oraercd as

Style #1150140 [rom the Westinghouse
Manufacturing Ccmpany, Sharon, Penna. It (s =
desirable when ordering new tubes to ident
the transforner for which they are reguireil
including the serial number of the transforser

Periodic Inspections -

een - It i3 desirable ¢
and bottom =anples cf Inerteen bte e
each transfcrmer and tested afisr s co.x
ef cperaticn. Yhen cperating ccndlzi.nc
reutine sampling of the Inertecn at iniers:
six mcnths 13 reecsrnnended. Asgurate oL
shculd be kept of such inspect!.ns nand =2

1f the Inerteen shevs a dielescirls o

less than 22 XV the 1Inartezn sh:ull ka
ticned, This depends scmevhat

former lcad cycle and climasic

no facilities ars avallabls f-r
tric testa ocn Insrteen, zampice

to the destinghcuse Electriz #
Cempany, Sharen, Penna, Eazh £3o:.
shculd be preperly idzatificd Ly
serial nunber and it shoull k

~1

taken from ths oy or Bottas
a tankeccmpertment. Samplcs
packed to a&viid Lreskaszs in toranci
apareciable amcunt ¢f Inerteen 13 :
transfcrmer, it shzuld be poplaz-d thoen -
amzunt of nev Inertezn ¢l 7r: i
strength 8¢ that the ilquid »v=! &
former is malintsinez, .

Onepation 3f
recormonded That n zor.e .
operating tempeprztures of Ine
and that the tenyepature of the Inlr I
below 3=0°C, for a msximum-retsd <-L7-2. .
tranaforner,

2
Transfcormars -

Paint = The exteranl
Inerteen snsformers shouid b2
larly for signz =2f corrasian.
corrosion is feund, 1tz eauan
minnl and, L jes8tbLle, o
Transformer tanin =02 it S s v oL o, -
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ting, copper-beasing steel, and thay are finiah-
ed vith a high grade lnarteen-resisting puint
vhich 13 baked on at high temperstura. Any sur-
face vhich 13 found corrodod should be thorough-
1y cleaned to thes bare metal and refinished vith
one coat of primsr, and tvo coats of finiah paint
$§#302509. Allov tvalve hours drying tims betveen
each coat of pailnt.

Taking Samples of Inertean

All sampling end testing equipment
must be thoroughly dry and clean. It is recom-
mended that sampling and testing equipment used
for Inerteen Transformers b2 used for neo other

puraose. Care pust da used in obtaining and
ssaling samples of Inerteen taken from a trans-
foraer.

Uss only amall tin contalners with

serewed metal-gasket caps or small glass bottles
with gless atgzpers for holding Insrteen sazples.

If it beccmes npecessary 20 use other
then Factory sampling containers, surh containers
shs:ld be thoroughly rinsed with clean gasoline,
washed with strong soap suds end rinsed thorsughly
in hot water, and then dried in an oven at ap-
proximately 110%C. for ons hour. If the containers
are not used immedlately after clesning, they
srlxau‘.d be sealed tightly and stored {nadry, clean
place,

Inerteen sampling package S¥ 1065658 mey
be obtained from tha Westinghouse Elsctric & Manu-
fecturing Company, Sharcon, Penna. This package
consists of {our l-pint cans of Inerteen, packed
and shipp®™ in cardboard cartons. This Inerteen
mey Se used to replace that removed froms Transe
former &8s & sample. 1If samplesarenct téken inm-
medistely sfter emptying the ¢ontainers, the emp-
ty centalners should be tightly capped to prevent
admittence of molsture.

It 43 desirsdbleé that semples of In-
ert2en be removed froz & tranaformer tank or
from a drum on clear days only and when the In-
erteen {3 at least as warm 4as the surrounding
air.

The sazple of Ioerteet anould be re-
moved near the surfaca of the fluld, This can be
ccne readily through the rotary sampling device
and valve. It &3 also recozmended that & sanmple
be takan from the bottam of the tank, particu-
larly fron the betitom of switch or terminalechem-
bars. If the sample {3 withdrawn througha valve

snnesticn, this coonection should te flush2d by
alloving & small amount of Iperteen to run out be-
fora ¢ollecting the wample. Tho sample should be
immediet2ly placed in the contaizer and the cap
screzed on tightly. The stickeron each container
should be marked tO identify the ssmple of Iner-
teen with the traasformsr from which it vas taken
and whether taken from the top or bottoa.

. Before tsking samples f{rom a drum,‘\the
Inertean should be allowed to settle for approxi-
oetely twelve hours. Samples from the top of the
drum should be removed by msans of & clean glaas
sneak-thief.

The ssme precauticns to prevent mols-
ture contasination should be used in sa=pling

6

Inerteen a3 are observed in taking transforn
oll samples. Sampling equipment agouldn:e u;:g
enly for Inerteen.

Dislectric Testing of Inerteen

‘The same rules and precsutlions as por-

belly followed in testing oil should be uszd 1n

testing Inerteen, except as herein stazed.

The test cup should be wiped with 2
clesnh, dry chsmols and thorsughly rinsed :ith
clesn gasoline and sllowed to dry YSefors teing
used. The electrode 3pacing ahould bte chezx2d.

To determine whether the tes: cu: ‘s
suitable for testing Inertes»s, fill it wizh <iry
gasoclin® and test this umder a standard »2ltagn
rise of 3 KV per second. If the gdloisssric
strength of the gascline 4s not l.ss than 2 17V,
the test cup i3 sultable for testing Ineprteer,
after the cup has been dried Zn an ove)' where e
tecpersture does not exceed 50°C, to tsmove all
traces of gasdline. Care should be sxer. (sed in
handling gasolice as it 13 highly inflau-atle.
In testing Inerteen, nake only one "shot’' per
£111ing of the test cup. Five different filli-gs
should be made and the average result used, ‘\

Drying and Filtering Inerteen

. Inerteen may bodehydreted and filtared
by oieans of en oil filter press but in order that
it may not be contaminated, it 18 necessary that
the Ellter press be uzsd for Inertsen only.

A different procedure than tha: foi-
lowed for o1l {3 required %o puplly Tnz-wtaan.
Contamination in Inerteen cannot be romavel an-
tircly by filter paper slone, To alean Inerioen
thoroughly it =must be f1lltered through "a.tiv
ted clay  which abdaords i=puritiss. In prasziica,
it 18 only necessary to pass the Inorteayn twrs:3n
the clay and to separa®s the tlay msehanl:ally
from the Inerteen to obtaln clean Inwrissn 2f
proper dielectric strength.

The Inertean Conditioner

The equipz=ent recsz==endad (¢
tioning Ineprtosn consists cof an astive
chapber and {ilter Fress with aultsbls &

. The sctivated ¢&lay L= eanteln:d !In s
tank mountad on on= end of the flltoy P~ T
Inerteen {3 pu=pz=d up througn the clay 5
thoroush sgitation &f the eley and In2viis
Inertesn 13 passed thraush a wire sireen ool
t2 entaring the fllter pra3s to ramove pranil-n
1y all of the clay. .

The cover of ths tank {nearpora:s
alr-trap and vent t9 avold puaping eir L=
transforaer which might result frem 3 1l-2k
the suction line. A stralner {8 previd:l on
suction side of the pump,
81l dirt collected is removed with th2
A by-psss ecnnection fitted with a nea2c
i3 used for testing ths sustlen lin2 7
transformer for leaks,

19
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Inerteen Transformers

‘The filter prees consists of 15 frames
anc¢ 16 plates alternately’ spaced mounted in a
yoke, One sheet of blotting paper is used be-

. tween each plate and frame to provide a gasket-

seal and to remove all traces of clay from the
Inerteen. .

A pressurc gage indicates the opera-
tion and two by-pass valves assure safe opera-
tion of the Conditicner by preventing excessive
pressures and serve as & check to overloading
and stalling the potor. One valve, connected
across the pump, 1is set to by-pass the Inerteen
at & pressuwre of 60 to TO lbs, per square inch.
The other valve i1s provided on the discharge
side of the Copditioner connecting to the trans-
former., This by-pass.valve, releasing at a mes-
sure of approximately 5 lbs. per square 1inch,
will aveld breaking the transformer relief dia-
phragm when no other relief 1s provided.

To Prepare the Conditioner for Operstion

/

‘Remove the cover and screen from the
clay tarc snd ri1l) the tank vith activated clay,
M-6934.¢ to vithin four inches of the bottom edge
on th," inner flange. Replace screen. and cover.
Rel-.ase the pressure-screv of the filter preas
a=¢ loosen plates and frames. Place cne shest
of "B" size Ddlotting paper betveen the face of
sach {race and plate. Care should be used to see
that the holes through the plates, frames and
papet are {n proper alignment before the pressure-
serev {s tightened. Close the discharge, tank by-
pass, tank drain, suction and suction-test valves.
Pour sufficient Inertean into the drip pan to
£111 the clay tank and vet the clay. This will
require approxinately eight gallens of Inerteen.,
Start thes motor and open the drip pan valve 80
that not less than 5 minutes are requiredto fill
the clay tank, saturating the clay vith Inertoen.
With the valve at the transformer closed, open
the suction-test valve to subject the suction
line to pressure and thus check it for leaks.

Since the densaity of Inerteen is con-
siderably greater than that of water, moisture
will float on the surface of the Inertcen. It is
therefore considered advisadble %o condition In-
erteen from the top and return it to the bottom
of the tank. To begin conditioning Inerteen in
a transformer, close the suction test valve and
stop the motor. Open the transformer valves,
Open .ths Conditicpner discharge and sauction
valves, Close the drip pan valve and atar: the
sotor,

Cne charge of clay will condition ap-
prozimately 3000 loas of Inertesn, dezending
upon the amount of contamination present.

%hen 4t 1is necessary to change the
clay, first clese the valve in the suction line,
close the tank inlet and outlet valvss, opon
the tank dby-pass valve and tank érain valve to
perait the free Insrteen in the tsnk to aln
into the lower drip pan, Open the drip pan valve
and pump the Inerteen fronm the drip Fan through
the filter press, Additional Inerteen may be
forced ocut of the ¢loy by opplylag alr prensare
to the slr vent, 3hut dovn the motor and remove
the clay from the tank snd refill vwith {rean
clay as previously described,

To change the filter or blotting pa-
pers, »top tho motor, c¢lose the tank Dby-pass

valve, the tank {inlet valve and the tank drain
valve, If these valves are open. Open the tank
outlet valve and apply air pressure to :he alr
vent untll the free Inerteen has beon driven oul
of the blotting papers. Then release the pres-
sure-screw and remove the papers,

If the asystem-seal is not broken, I:
will only be neceasary to open the diascharps and
suction valves and start the motor to sgain re-
sune conditioning the Inerteen,

To Dry Inertesn Transformers

Insrteen Tranaforaers should Lo driaed
by the short-gircuit method with the tranclermer
in its tank ({mmersed in the Inerteen, During
the heating and drying process, the t2p of shz
tankt should be vented to the air to rrevent mois-
ture condansation. The desired 1ecaz currens
should be codtalned by short~circuiting sne wind-
ing and impressing the proper vcltage =n the
other winiding. If the full load impecznze of
the transformer is not knorm or not engraved on
the transformer nameplste, it should be obtalned
from the Westinghouse Electric & Manufacturing
Company by identifying the transformer with its
serial number,

. Transformer windings in Inerteen should
first be hested under & partisl load. A higher
top Inertesn temperature can be obtalned more
quickly by blanketing the tank with ths cover
removed te prevent condensation.

If the transfor=er is at or lower than
room temperature at the start of the drying pro-
cessefrom 125% to 150% full load current wiil
hasten the heating. The temperature sh-ouli be
carefully watehed 2nd ahen the Inerteen rosziies
a temperature of 6G°C,, the lecad should be ro-
duced to obtalin an approximately e2nsiant Insr-
teen tamperature based on the follo:inn sable,
These temperatures should 2ot be evpeaisi for o

- 8iven load.

Mav, Tomicre-tars

Short Clrcult Amperes
of Tor Jaeptaen

{n Parcent of Load
2

5

85 ]

The transforasr aay oo
Quickly {1t it 13 possibls to fllter ¢
during the drying procass, If tae
continuous, care snould be %siken
Inertcen temperatare =2bava £I9C, L4
condeases on the unjersicde o thv 'covers, tne
of toaperature rise snould oo drercazez 2
condensatisan ceases, To srovent zsalastiil K
tank tumpersture =37 be ralzed by slan<silng iao
tank. .

TR R
vt

The drying shculd be cocntinued 'TitZl di-
electric tests of samples cf the Inerteen Ziken
from the top and bettcm ef the tan< shew 7D 17
«r higher. The tests sheuld be nmrde A 1
standard test cup and it is recersmendod thar ol
least two ccnsscutive tests of both =he tep and
tcttom Inerteen be mode ot lesst 24 hours sgast
vhile the Inerteen 13 nears maximum temjarature.
Tests of the Inertcen should not te made during
the fliltering prccess.

9130770
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if Transformers Fail in Service The rellef disphragm unit.assemdly,
vhieh 13 bolted to the trenaformer cover or
snould an Inerteca Transformer [8ll other suitable place, consists of & supporting
in service, the oesrest Westinghouse Eloctric & flange in vhich the glass diaphragm 13 mouated
Manufacturing Cospany District Office should be Ddetveea tvo cork gaskets. A tight joint be-
notified as soon a3 po3aidle, Give the reting tveon gasket and diaphragm on the supporting
of the transforser and 1%s serial number and, flange 13 made by a pressure ring against the
ir possidble, the sonditions -under vhich the lowver gasket, all of vhich 13 clamped 1n plage
fallure took place, Sanples of the Inerteen by astud bolts.
should bo taken %o that .an snalysis of it can be
zade. The transforxzer should be kept iazmersed It 1s asceasary to be very careful
in Inerteen and it is recommended that no vori dbs bolting dowa the pressure-ring to avoid treakage
done on the transforaer except under advice froz of the glass disphraga for its rupture strength
the District Office, . depznds largely upen having an even distridution
of clamping pressure applied to the diaphragn.
A—“-'—'Lri'-'MMm—'" Maks sure that pasket seats are thor-
Pressure Relief Diaphragzs - All trans= oughly clean. Apply Cemeat S#4TLIBRQ to both
forzers above 25 KVA are furaished vith a pres- aides of thes upper gasket and put the ziass din-
sure rellef diaphrag=m, Pig. #1 shovs a section- phrags in place, being sure tliat both the z2axet
al viev. 7This device is made in differeat 8ires and the diaphrags are ceatrally located in the
to provide azple vwenting for different ratings. supporting flangs. lay the cushion or lover zas-
ket in place over ths glsss diaphrag= and asse=-
Ble the presaurs ring over this ga-uket. Then
tighten the assexbly by zeans of the .nuts and
Rellel 2isphragm=s are regularly supplied, lock vashers on the stud bolts. ‘N
arranged so that a flange vith the necessary plp- *
ing =ay be applied to carry the gases to the out- Aa even distribution of prua\‘rg en
alle stz sphers in cass of traasforesr fallure, end the glass diaphragz can be obtalned gg_],"- 13 4
after the diaphrags rupturss. This typs of instal- tighteaing the guts unifermly. ™is showld? o
latica should be mmde vhers possitle on transforB-  agng by tightening alternate nuts until the Yoo
ers installed indoors, For outdcor transformsrs, washars are arl od ™ h o
the relief device s regularly provided vith a vent- ashar 5 g’ Tly compreased. ¢ other nutd, .
e¢ outlet vhich allovs gases to sscape directly to should then ¢ tightensd in & similar manner.
ths outside atmosphere. A screen under the disphragz This alteraate mut tightening should be continued
prevents broken pisces froo falling into the trans- uatll the face of the prossure-ring s agaipst . '
formar, the metal gasket-stop. Thread a wire throughtle i
- holes in the szuds and fastan its ends securely, i
PIPE FLANGE HOOD FOR INDOOR US3E
FOR EXTERNAL VENT UNLESS FLANGE - PIPE
CONNECTION CONNECTIONS ARE I}MSTALLED
FLANGE //
7 3
Y -,._ h/ - }
L7 /// 7
: Ok
7 7 -\- NN
[TANK COVER /cl.mss DIAPHRAGM RETAIMNLIG VNN
SCREEN -PRESSURE RING
Pig. 1 - Westinghouse Pressure Reliel Device .
Sactionyd Viev .
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Inertean Transfermars

Dtaphrnsn’roaicr devicos ars assembled
on the transformsr at the factory and they are
then prossure-tested at 7 lbs. per square inch

snd shipped in place.

T™wo spare diaphragms and tho necessary
gaskets and cement are shipped with each trans-
former. Additional diaphragms, if needed, whould
be ordered from the Westinghouss Electdrice &
Mapufscturing Cozpeny, Sharen, Pennaylvania,
identified by the serial numdber of the trans-
former,

Rotary Type Sampling Device - Tho
rotary tYpe sampling aevice supplied on Inerteen

Transformers provides a convenient means of
drainizg & sample of Inerteen for test purposes,
Due to the high specific gravity of Inerteen,
water tonds to collset on the surface of the In-
erteen. Therefors, in order to obtain & sample
that will be representative of the surface In-
erteen in the transfocrmer, the sampling valve i3
located neur the Inerteen levei.

. This device 3 designed to akim s
saxmple from the surface, and may also be used in
sppl7ing pressure tests.

° Pig. #2 shows & secticnal view of the
rotary typs valve, The tube should be left in s
vertical positicn ad shown. A sample is taken
by turning the opsrating kmcdb to the right. The
travel 1s limited to 90 degs. by position-stops
on the body of the devics. A position indicator

to the shaft ip the sane plane a3 the tute. A
packing gland prevents the leakage of Inerteen
along the operating shaft,

When the kaood is turned, the eni =of
the tube passes under the Inerteen level, aliow-
ing the Inerteen to enter the tube and flow to
the sampling-plug. The device may bde eguirped
with-a plug type Belimap sampling valve, F!zs,
990-A or 952, & spring-closing Belknap valve,
Pigs. 993 or 998, or apring-closing Wsterbury
valve #108,

The sampling
a® 8 unit from the tank.
vided for this purpose.

If .the devies i3 e=quipred with a
spring-closing valve, remove the Juit cap rom
the valve, Remove the inner dust cap from  one
proper operating device and screw the opsratline
device tightly onte the valve. This rels H
the ball-check {n the valve, Rolate¢ She crora-

device L3 zaslly remcved
A 1-1/58" hex s ;ro-

ting «nob slovly, using & wreach $2 fit o
1-1/38" hex on this kaob, uatil the Iaertien
begins to flov. At this pola~ the rotaiiza

should be stopped to lasure oblailaing a trae
sanple of the top liguia.

A screw driver or coin may be used to
open and ¢lose the plug type valve, Belknap
Fig. 990-A, The Belknap 952 veslve 1» operated
by turning the kourled lncdb, -

When pressure tests are required, they
should be made before withdrawing aamples of In-
erteen, To make a prosaure test, the indicatoer
ara should be in ths vertical poaition. If a

13 made a part of tho operating knod, attached aspring-closing valve 13 used, remove dust caps
- -
TUBE
POSITION
INDICATOR STOP
ARM
OPCRATING 1-/4 MEX !
KNOB PI/SMEX, LVEL
:
| s )
it Ju sppmnriy)
0 ol ----"f
Y4 PIPE
. - HAFT THREND
1]
PACKING < TANK V/ALL
GLAND NUT
\\
VALVE CAP

\w.v:

Pig. 2 - Westinghouse Rotary Type Sampling Valve
Secticnal Viev

o
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Inertaen Translormers ¢

from preasure-testing device and attach the de-
vice to the apring  closing valve. To apply
pressure, attach opsrating device o presdure-
testing device. ADY pressure in the transfojwer
tank zay be released By removing the operating-

device and relessing the check valve Ln the pres-

sure-testing device. If & plug type valve 1
used, conxnect the pressurs gage to the valve by
zosns of & metal tube or hole. Open valve,
using's screv driver ¢r coip, and note pressure
03 gage. If sazple of gas 13 desired, connoct
ho3s 'to & suitable container.

I¢ the Inerteon 4is above the 25°C.
level, the pressura vill be sazsvhat above atmos-
pheric vhile if the Inerteesn i» belowv the 25°C.
level there will be & partial vacuux in the tank.
It 18 therefore Aadvisable to 2ako the sazple
vhea the gage shovs the Inerteen to be at, or
3lightly above the 2573, level., If the ssmple 13
taken at & higher or loder lnsrtean level, pro-
vision should be made to relieve &ny prossure or
vacuur vhich may be crested. This may bde doas
by restoring the pre2sure to the proger point by
foreing air intes or punping sir oit of the tank.
This should be done with the tubescl the sampling
device in & vertical position.

The rotary type ssmpling device 1is
ruggedly constructed and requires very 1little
servicing or maintenance. II there 1s & slight
leakage through the pecking giand the gland nut
should be tightened. In caae this does not stop
the leskage the gland should be repacked. Psck-
ing Style #1066507 may be cbtained from Westing-
fhouse Electric & Minufacturing Cozpany, Sharon,
Penns. I crdering, 4nclude the tranaformer
serial mllbar.

: Gas Abscrbers fopr Inerteen Trans-
formers = When lrerteel transicrmers &re equip-
ped vith gas absorbers, separate instructions
are shipped vith each transformer describing the
device ant its inatalletion, operation and sain-
tenance.

Renewal Parta

. When informatfon 1s required con-
cesrning & transformer, Aalvays glve itz snrlal
auxber, particularly vhenever reneswal or siock
parts are ordered, <The serial number vill be
found engraved on the pameplats attached to the
transforoer tank and on the small nameplate
attachod to the topar end of the core and coils
assenbly. Whenever possible, & sketch sheving
the part or parts and their exact locatiogswill
materially help to Assurs that the proper parts
are supplied by the Pactory. This sketeh should
alvays indicate the diroction or sids
transferaer from wvhich the viev 43 asade.

of the

: Soas transformers ars ocsdered
designed for Inerteen but &ry to be cperated
firast as cll-=insulated transfomars, Consenuent-
1y, they. are shipped from the .- ctory f.ilz2d
vith oil. Whenever it 1s desirec to> 5p=1ats
<hess trensformers vwith Inerteen, cunglete in-
structions for the remcval of the oil,t.s clean-
ing of the transfermer and fillimg 1t with In-
erteen should be obtained fros the Westin,house
Electric & Msnufecturing Ccapany, Sharon, ., RN~
sylvania. "

§m= ®Inerteen T7336-8 13 regularly
used in all Dnev Westinghouse Inertesen transe
formers. Inerteen 7336-8 supersedes .Insrteen
7336-7. Inertesn 7336-8 hes improved charscter-
detics 30 that Aif areing occurs 4in an Inerteen
transfomuer . the insulating materials are not 30
qQuickly or sc greatly impaired a3 & pesult of
the formation of hydrozen c¢hloride. This ime
proved characteristic of 7336-8 Inertesen may be
obtained from 7336-7 Inerteen by adling a 2ore
tain concentretes to 73367 Inertesn.. I i3 it
desircd to make this conversion, cemplete Lne
structions for doing 1%t shoulsd be cbtainsd [run
the Westinghouss Electric & Manufacturirg <Corme
pany, Stharen, Pennsylvania.®

Revised: lovember, 1945
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SPECIAL INQUIRIES

When commuricating with Westinghouse regarding the product
coversd by this Instruction Bock, include all data ccniained on the
nameplate attached to the squipment.® Also, o facilitate replies when
particular information is desired, be sure to state fully and clearly the
problem and attendant conditions,

Address all communications to the nearest Westinghouse represen-
tative as listed in the back of this bock.
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*For a permanent record, it is suggesied that all nameplate data be duplicated and

retained in a convenient location.
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RECEIVING * TESTING °* RECONDITIONING

INSTRUCTIONS

INERTEEN®

INSULATING FLUID

P.DS. 7336-9
for

Electrical Apparatus

WESTINGHOUSE ELECTRIC CORPORATION

SHARON PLANT 4 TRANSFORMER DIVISION L SHARON, PA.
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INERTEEN* INSULATING FLUID

P.D.S. 7336-9

Inerteen is a synthetic non.inflammable and non-explesive insulating and cocling
liquid. It has proved its suitability for use in all Westinghouse Inerteen insulated
apparatus. In order to insure the pxoper periormance of the apparatus, only Westing-
kouse Inertesn should be used.

This publication gives the instructions for handling, inspection, and maintenance
which experience has shown are important in obtaining the best service Hom the
Inerteen,

* Registered trade-mark for Waestinghouse Askarel
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INERTEEN iNSULATING FLUID

- RECEIVING, HANDLING, STORING

SHIPMENT

Inerieen is shipped in tank cars, drums, or cans.
The modern tank cars are usually lagged to prevent
rapid fluctuations in temperature during transit and
thus reduce the amouni of expansion and contrac-
tion of Inerteen. Changes in the volume of the
Inerteen due o temperature changes tond to cause
breathing in of mois! air resulting in condensation
of moisture inside the container, and lowering of
the dieleciric strength of the Inertesn,

When shipped in drums, the lnerteen and the
drums are both beated above room temperature
while the drums are being flled, and the bungs
are tightened immediately alter filling. After cool-
ing to normal temperature, the bungs are again
tightened. The drums are provided with screw
bungs having gaskets to prevent admission of water.

When shipped in cans, the cans as well as the
[nerteen are heated above room temperature while
being filled and are hermetically sealed immediate-
ly after £illing.

STORING

DPrums. Assoon as a drum of Inerteen bas been
unloaded, the bung should be examined and tight.
ened if it is loose. It is possible for bungs to become
loosened by change in temperature or rough hand-
ling in transit. I locsened, be sure Inerteen fs
lested before using, or combining it with good
Inerteen.

1t is very desirable that Inerteen in drums be
stored in 3 closad room. Qutdoor rorage of Inerteen
is always bazardous to the Inerteer and should be
avoided if at all pessible. 1 it is necessary to store
Inerteen outside, protection against direct contact
of rain and mow should be provided. Drums stored
cutdoors should be placed so that bungs will be
protected from moisture. It is desirable to cover
the drums with a tarpaulin. '

Cans. Cans containing Inerteen must not be
exposed to the weather. Seals should be kept intact
unt] the Inerteen is actually needed.

Screw caps are provided on the cans to use when
tbe Inerteen is only partially removed after hermetic
seal has been broken. By replacing the screw caps,
contamination by moisture and dirt will be retarded,
but the Inerteen must be tested just before using.

Storage Tank. The storage tank should be
mounted on piers so that it will aot touch the ground,
and will be accessible to all points for inspection
for leakage.

It is desirable 1o maintain the temperature of the
Inerteen and tank a little above the temperature cof
the surrounding air as this prevents condensation
of moisture in the tank which would affect the di-
electric strength of the Inerteea.

The tank should preferably bave a convex bottom,
allowing for the installation of a drain cock at the
lowest point for removing dirt or tank scale which
might seitle out. As Inerieen is beavier than water,
most all of any wate: present will, in time, rise lo the
top of the Inerteen. A valve somewhere near the
normal top level of the Inerteen should be provided
for drawing off water-contaminated Inerteen. Pro-
vision for drawing off the Inerteen should also be
made near the bottom of the tank.

BANDLING

Caution: Inertesn is a skin irritant. Un.
necessary contact with this liquid or its vaper,
particularly when it is hot, should be avoided.
Especially the eyes, nose, and lips are affectsd
when Inerteen comaes in contact with them.
Cartain safety precautions must be observed
when handling Insrteen.

In case Inerteen comes in contact with the skin,
the parts affected should be thoroughly washed in -
scapy water and followed by an applicaton of
cold cream. A supply of these materiels should
be kep! available at all times where personnel
are working with Inertesn. Continued exposure
may cause eruptions on certain individuals due
to the absorption of Inerieen through the pores
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of the skin. Cleanliness among workmen handling
Inerteen is & very good safeguard against such
effects. Application of castor oil is recommended
for the eyes, casior oil or ecld eream for the nose
and lips.

Hot apparatus should not be opened except in
well-ventilated places. Large quantities of Inerteen
should be bandled in a closed system. Workmen
should be protected from frequent contact with any
appreciable vapor concentration and from frequent
skin contact with Inertesn.’

In case Inerteen is spilled on one’s clothing, the
clothing should be changed as soon as possible and
the soiled clothing laundered befors it is worn again.
Gloves such as Westinghouse S+ 1389 974 should
be worn when it is necessary to put one’s hand into
Inerteen or when paris of apparatus must be
handled wet.

Mineral oil is complately miscible with nertesn
and it is practically impossible to separate them.

_Therefoze, it is important to avoid ceataminating

Inerteen with any kind of oil, since its presence
changes the non-inflammable and non-explosive
characteristics of Inerteen.

Note: The Inerteen should be sampled and

| tested before being transferred from the con-

tainer to the apparatus, particulerly in cases
where the wire lock-seal bas been broken. In
cases where the apparatus is received with the
Inerteen installed, the Inerieen should be sam-
pled and tested before the apparatus is put into
gervice, as described later in this book.

When puiting new apparatus into service, see
that the apparatus tank is free &om moisture and
foreign material.

Although the drums and tank cars are thoroughly
washed and dried at the refinery before filling, a
certain amount of scale is sometimes loosened frem
the inside in transit. Therefore, Inerieen which has
not been filtered should be strained through three or
more thicknesses of mualin, oz other closely woven
cotton cloth which has been thereughly washed and
dried to remove the sizing. The straining cloths may

“be stretched across & funnal of lazge size and should

be renewed at fequent intervals.

Important: Extreme precautions must be
taken to insure the absolute dryness and
cleanliness of the apparatus belors filling it
with Inertesn, and to prevent the enuance of
water and dirt during the transfer of the Iner-
teen to the apparatus.

4

The preparation apd Hlling of outdoor apparatus
should preferably be doae on a .cleaz, dry day; il
this is not pessible, protection against moisture must

.be provided.

All vessels used for transferring the Inerteen
should be carefully inspecied to see that they are
absolutely dry and free krom contamination.

Important: Always use all-metal hose or pipe
when handling the Inerteen. A hose made of
natural rubber should not be used. Inerteen
can easily become contaminated from the
sulphur in the natural rubber, and should not
be allowed to come ini contact with it.

When il is necessary to transfer Inerteen kom
warm surroundings to apparatus exposed lo extreme-
Iy cold weathez, even when the dielectric strength
at room temperature is high, it is desirable to cir-
culate the Inerteen through an Inerteen conditioner
at room temperature. A similar procedurs is also
advisable in the case of apparatus erscted inside
and later exposed o cold weather, the reason being
that Inerteen will absorb more water at higher

* temperatures whick will be threwn out of selution

at lower temperatures. The remainder will be in
suspensicn in the Inerteen And will Jower the di-
slectric strength.

A drum of cald Inerteen when taken into a warm
room will “swea!”, and the resulting moisture on the
surface may mix with the Inerteen as it flows krom
the drum. Before breaking the ssal, the drum should
therefore be allowed to stand long enough to reach
room lemperature, which may require eight hours,
or even longer under extreme temperature condi-
tons.

Cleaning Contaminated Drums. The clean.
ing of drums which kave contained used Inerieen
requires great care in order to insure a thoroughly
clean drum.

It iz prefercble to return such drums to the
supplier where adequate cleaniag fociljties are
available, rcther than to attempt fo clean them.

If it is necessary to clean suck drums, the following
procedure is recommended:

Rinse the drum thoroughly with gnohnq or ben-
zine, using about one gallon each time, until the
solvent shows no discoloration after using. Allow
it to drain, tben pump out the last traces of solvent
with a vacuum pump, using a brass pipe flattened
at the lower end to explore the corners of the drum.
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Caution: Do not use a steel pipe becausse of
the danger of a spark igniting the gasoline or
benzine vapor.

Next, heat the drum with bunghole down, in a
ventilated oven at a temperature of at least 88°C.
{190°F.) for sixteen bours.. (A simple oven for this
purpose may be made from sheet metal and heated
with steam or an electric heater.) Blow out lhe drum
with dry nitrogen or dry air to remove any linger-
ing explosive vapors. Screw the bung on tightly
befcrs removing the drum frem the oven. Use a
new washer with the bung to insure a tight seal.

Caution: Open Bames must always be kept
away from the oven to prevent igniting in-
flammable gases which might be remaining
in drum when placed in the oven.

Refilling Drums. The practice of refilling
drums with [nerieen is undesirable and sheuld be
avoided whenever possible, for unless the utmest
precautions are taken, the [nerteen is likely fo
become contaminated.

INERTEEN INSULATING FLUID

It it is necessary to refill them fof storage, drums
which have been used only for clean, dry lnertees
should be reserved for this purpose. They should-
be closed immediately after being emptied, to ex-
ciude dirt and water. After refilling, they should
be sxamined to see that they do not leak.

Whenever a drum is to be filled with Inerteen,
the tempesature of the drum and of the Inerteen
should be at least 5.5°C. (10°F.) higher than the
air, but the temperature of the drum need not be the
same as that of the Inerteen.

A new washer should be used with the bung eack
time the drum is refilled, to insure a tight seal.
These washers may be cbtained brom the nearest
Westingbouse Office and it is recommended that a
supply be kept on hand. Natural rubber composi-
tion washers should Gever be used as they wou'd

be attacked by the Inerieen.

Drums to be refilled with Inerteen for sicrage ‘
should be plainly marked with paint for ideatiication.

SAMPLING AND INSPECTION

A good fireproc! insulating liquid is one that will
act as an insulating liquid, will carry the heat away
from the apparatus, and is fireproal. Westingbousze
Inerieen meets these roquumcnts with the follow.
ing characteristics:

1. High dielectric sirength.

2, Freedom frem inorganic acid, alkali, and cor-
rosive sulphur, (To prevent injury io insula-
tion and conductors)

3. Low viscosity. (To provide good heat transier)

4. Low pour point.

8. Fireproof.

CAUSES OF DETERIORATION

The principal causes a! deterioration cf Inerteen
are:

1. Prassnce of water.

3. Arcing.

Condensation fiom moist air due to breathing of
the apparatus, especially when the apparatus is
nof continuously in service, may injure the Inertesn.
(The moist air drawn intc the apparatus condenses
moisture on the surlace of the Inerteen and inside
of the tank.) The Inerteen may also be contaminated
with water through leakage such as h'om\uky cool-
ing coils or covers.

Arcing or buming in Inerieen produces finely
divided carbon and gases which are mostly hydro-

A — T —— ¢ ———

gen chloride. Hydrogen chloride in the presence
of moisture forms hydrochloric acid whick may soon
damage the .insulation in the apparatus and causo
rusting of ferrous materials, .

Since hydrogen chloride is formed guickly alter
the arcing occurs, neither the Inertesz nor the
apparatus should be exposed o the atmosphere
(which always contains more or less moifture)
unti! an attexmpt has been made to remove the hydro-
gen chloride. See Recornditioning, Page 7, for the
method of puritication.

SAMPLING INERTEEN .

The dislectric strength of Inerteen is afiected by
the most minute traces of certain impurities, partic-
ularly water. Itis important that the greatest care be
taken in obtaining the samples and in handling them
to avoid contamination. There have been low di-
electric test results reporied krom the field which,
upen investigation, have been found to be lazgely a
matter of carelessness in handling.

All sampling and lesting equipment must be
thoroughly dry and clean. It is recommended that
sampling and testing equipment used for handling
Inerteen and servicing Inerteen be used for no
other purpose. Care must be used in taking samples
of Inerteen and sealing them pricr to tut.mg. Itis
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desirable that samples oi Inartaan be r»aov+c from
any contain«r 0N daar days only, and whan the
temperature oi the Inartaan is at laast as high as tha
temperature of tha surrounding air.

Usa only tin containars with scrawad matal caps
or glass bottlas with Inerteen-resistant stoppars to
hold Inartaan samples. li it bacomas nacassary to
usa othar than factory sampling containars, thay
should ba rinsad with daan naphtha, washad with
strong soap suds, and rinsad thoroughly in hot
watar, and than driad at approzunataly 110*C. for
four hours with nack down in a circulating air oven.
li tha containars ara not usad immadiataly after
daaning, thay should ba saalad tightly and storad
in a dry, daan placa.

Provision is mada on all Inartaan transionnars to
obtain a top sampla of tha Inartaan, howavar on a
txansforear that is in oparation, a sampla may ba
takan from aithar tha top or bottom sinca any
moistura praaant will ba misad in, dua to circula-
tion of tha Inartaan. In sampling, allow a small
amount oi Inartaan to run out to flush tha sampling
connaction daan bafora collacting tha sampla. Tha
Inartaan should ba put into tha sampla containars
immadiataly and tha cape scrawad on tightly. Tha
Label for each container should ba marked dearly
with tha serial number of tha transformer or com-
partment from which tha Inartaan was takan.

Before taking from a storage tank, tha
Inartaan should ba allowed to settle for approxi-
mately twelve hours so that if there is any moistura
present, it, having a lower specific gravity, will rise
to tha top where tha sampla is to ba takan. A daan
sneak-thiei should ba usad to obtain the samples.
Essentially, the same precautions to prevent mois-
ture and dirt contamination should be used as out*
lined above.

Qvaatity si Sample. It is recommended that
one 16 ox bottle of Inartaan be takan as a sample for
tasting. At laast one sampla should ba takan from
a 'k car of Inartaan. One sample may be taken
from each drum, or if desired, a composite sample
may be made from Inartaan from five druns, pro-
vided all of the drums are airtight. When the bung
is first loosened, a hissing sound should be heard,
which indicates that the drum has been airtight. i
the test oi the composite sample is not satisfactory, a
sample from each oi the drums represented should
be tested.

\
When drumj have been stored sxposed to the
weather, a sample from each drum must be tested
to determine i it is suitable for usa.

PERIODIC INSPECTION

It is desirable that periodic inspections oi Inartaan
apparatus ba mada and that samples oi Inartaan
ba takan from each and from all compartments
oi any apparatus and tasted after a short panod oi
service (approximately three nonths for transfor-
mers). Following this, whan operating conditions
permit, routine sampling and tasting oi tha Inartaan
at intervals oi six months to one year ara suggested.
Accurate records should ba kept oi such inspec-
tions and tests and ii tha Inartaan shows a di-
electric strength oi leu than 22 kv, it should ba
conditioned.  If facilities ara not available for
tasting Inartaan, sea 'Wastinghousa Inartaan Tast-
ing Sarvica" below, and also P.L 44-660. Whan
an appreciable amount of Inartaan is removed
from any apparatus, it should ba replaced with
an equal amount of new Inartaan so that tha liquid
laval in tha apparatus is maintained Tha Inartaan
usad for replacement purposes should have *
dielectric strength of not leu than 30 kv.

ZNERTEEN TESTING SERVICE

Many users of Inartaan do not have tha nacassary
facilities for tasting it. In ordar that thaea usars
may ba abla to make tha pariodie tasts recom-
mended, Waatinghousa Bactric Corporation has
astahlishad an Inartaan tasting aarvica to provide
a careful teat by experienced engineers, and a
prompt report of test results.

Two special 16 os. sampla bottlas par mailing
container (W) S%1608 629, as wall u nacassary
packing and printed matter, may ba obtained by
contacting tha nearest Wastinghousa Ofhce. (Tha
bottle and tha container will not ba returned to tha
customer.)

After drawing tha sampla of Inartaan, tha cus-
tomer shouldseal tha bottle and mail it to the Westing-
house Bactric Corporation, Plant Laboratory, Sharon,
Pa. To simplify these details, an instruction and
ordar sheet and a printed return label have bean
included in tha carton container. Tha instructions
cover tha taking oi tha sampla and its proper prep-
aration for mailing. The ordar sheaf must be
gent to the nearest Westinghouse Office.

Whan samples oi Inartaan ara received for tast-
ing, thay ara sent to tha Plant Laboratory and tasted
in accordance with methods described under 'Tast-
ing Methods,” which follows and is part of this
Instruction Book.

In addition to dielectric tasts, Wastinghousa is
also prepared to make a physical and chemical ex-
amination ii so requested. (Tha customer should
plainly indicate tha type oi service desired.)
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3ANMPLING AND INSPECTION

lel, admdioni='y

: The pbysical and chemical examination consists
of an examination of the Inerteen by a competent
chemist. Recommendations will be made as {0 the
suitability of the Inerteen for continued use, whether
it would be desirable and economical to clean it,
and in a general way, the preferred method of clean-
ing. [n submitting samples for this service, the

- ISERTEEN INSULATING FLuto

history of the Inerteen tepresented should be q:vc:l.
as completely as pomblo

Power factor test of Inortnn al 60 cycles can be
made.

(For details refer io the nearest We:ﬁnqhouse
Ofltice.})

CHARACTERISTICS AND RECONDITIONING

CHARACTIRISTICS

Inerieen is chemically stable. It is straw-yallow
in color. It is ot allected by reaction with other
materials regularly used in the manufacture of
Inerteen apparatus. It is non-oxidizing and aen-
corrosive at temperatures considerably above those
acrm:lly obtained in [nertess apparatus. Inerieen
will not sludge under any operating condition.

The dielectric strengih of Inertesn will compare
favorably with thai of insulating cil when tested
under the same conditions. Quality samples of
Inerteen tested under laboratory conditions may
show a dislectric strengih in excess of 40 kv. Care
must be exercised in handling and testing Inerteen.

‘Inerteen must be kept in clean, ssaled containers to

prevent loes by evaporaticn or contamination by
moisture or dirt.

Inerteen exerts a strong solvent action en most
vernishes, gums, and paints. Such materials are
not used in the construction of Inertean apparatus.
No materials siould be used iz Inerteen apperatus
excep! those approved by the Wunnqhouu Electric
Corporation.

Inericen has an irritating effect upon the akin.
If it ia necessary to bandle it, see the caution note
under Recaiving, Storing, and Handling. (See
Page 3.) It should be remembered that mineral cil
is completely miscible with Inerieen; in fact, it is
practically impossible to separate mineral oil and
Inertesn.

Inerteen P.D.S. 7336-S has an improved char-
acteristic so that, when arcing occurs, the in.
sulating materials are pet so quickly or so greatly
impaired as a result of the liberation of hydrogen

' chloride, Inertesn 7336-7, which was supplied in

Inerteen tranaformers previous to Seplember 1, 1945,
can sasily be converted to 7336-8 Inertesn. For

, complete information on this conversion, request

Engineering Data Latier No. 1337-A from any West-
ingbouse Electric Corporation OHice.

Specitic Characteristics of Inerteen. As
outlined in “"Method of Testing Askarels A.S.T.M,
DS0149T", the specific ¢haracteristics of Inarteen
are: .

1. Bur point: None
2. Chemical stability: No generation of free
chlorides under normal cperating conditions
3. Celer: (Maximum) 150 AP.H.
4. Condition: Clear
5. Dielectric constart: :
At 1000 cycles T7°F (25°C), 4.0t0 4.3
At 1000 cycles 212°F (100°C), 3.5 to 3.8
6. Dielectricstrength: (Minimum ) 77°F (25°C)
At point of shipment, 35 kv
. At point of receipt, 30 kv
7. Eectrical resistivity: (Minimum)
100 x 10® chms/em? (212°F (100°C) at 500
volts d-¢)
8. Fized chlorine content: M.ni.mum) 58.1
percenti
O. Free chlorides: Less than 0.10 ppm .
10. Neutralization number: Less than O, 010 mg.
of NaOH /gram.
11. Pour point:
© (minus 32°C)
12. Refractive index _
At 77°F (25°C), 1.6137 1o 1.6157
13. Specific gravity: (Minimum)
At 60°F /60°F (15.5°C,15.5°C), 1.560
14. Viscosity: (Maximum)
At 100°F (37.8°C), 54 seconds

RECONDITIONING

Reconditioning will be necessary to remove
water, dirt, and hydrogen chloride which may be
present and contaminating the Inerteen.

The blotter filter press and the Ierteen condi..
tioner (both of which will be explainéd later in this
book under “Apparatus for Reconditioning”) will
remove water and d:t deposits whizk may be pres-
ent. Of the two meithods, the Inerteen conditicner
is the most eHective in removing thess two contam-
inating agents. Any equipment used for Hltering .

? ﬁgf‘
1

(Maximum) migus 25.6°F



TN -

/’

-I:nunnn should first be thercughly cleaned with

benzine or naptha. Every trace of any material
foreign 10 [nerteen must be removed. U at ail pes-

sible separate equipment should be used for filter.

ing Inerteen only.

Hydrogen chleride, caused by azcing, may be
eliminsted by vigorously bubbling dry aitrogen
through the Inerteen. The nitrogen should be passed
through the drain valve at the bottom of the appara.
tus and allowed o escape through a vent at the
top. The nitrogen should be discharged through a
pressure regulator attacked to a stand pipe above
the lavel of the [nerteen in the apparatus to pronnt
the Inerteen from flowing into the regulator.. The
nitrogen should be bubbled through the Inerteen at
a zate of one to three cubic feet per minute for a
period of four to six bours. This will require fom

'TESTING

Instructions for all tests listed correspond in gen-
eral to the recomumendations of the American Society
for Testing Materials,

DIELECTRIC STRENGTH TEST

Apparatus. The testing transiormer and the
source of supply of energy shall not be less than 15
kva, and the frequency shall not axceed 100 cycles
per second. Regulation shall be o controlled that
the high tension testing voliage taken from the
secondary of the testing transformer can be raised
gradually witbout opening either primary or second-
ary circuit. The rate of rise shall approximate 3000
volts per second. The wvoltage may be measured by
an approved method which gives root-mean-square
values.

Some protection is desirable to prevent exces
sive fow of current when breakdown of the Inerteen
takes place. This protection preferably should be
mthopnmmo:lowvdugoddodthomﬁng
transformer. Iti§ notupodnnyua rtant {or trans-
formers of 5 kva or less, as the'current is limited by
the impedance cf the tnn.sbz:ﬁor :

The standard test cup for h‘g.dlnq the sample of
Inerteen shall be inade of a aifterial having a suit-
able dielectric strength. It must be insaluble in and
unattacked by Inerteen or gascline, and non-absorb-
ent as [ar as moisture, Ineriesn, or gascline are
concerned. \

The electrodes in the tesi cup batween which the
sample is tesied shall be circular discs of pclished
brass or copper, 1 if, in diameter, with square (90%)

two to eight cylinders (220 cu. . each) of d:lnf
aitrogen, based on apparalus containing 150 to
2000 qallozs of Inerteen.

Immediate application of the bubbhnq process
will reduce the destructive action of the hydro-
chloric acid on the working parts and insulation,
thereby making it likely that the materials not dam-
aged by arcing may be usod in repairing the appa-
ratus. Also, use of the process will in most cases
make it possible to satigfaciorily reclaim the arced
Inertesn.

Mla; the hydrogen chloride has been removed
by the bubbling process, the Inerieen should be
reclaimed by use of an Inerteen conditicner.

There is no commercially suitable methed for
separating transformer oil from Inertesn.

METHODS

odges. The electrodes shall be mounted in the test
cup with their axes horizontal and coincident, with
a gap of 0.100 in. between their adjacent faces, and
with tops of electrades about 114 in. below the top
of the cup. (A suitable test cup is shown in Fig! 1,
and portable testing cutfits in Figs. 2, 3, and 4.)}

PROCEDURE
The spacing of electrodes shall be checked mth
a standard round gauge baving a diameter of 0.100
in., and the slecirodes thexn locked in position. _

The electrodes and the test cup shall be wiped

clean with dry, calendered tissue paper or with a

clean, dry chamois skin and thoroughly rinsed with
Inerteen-free, dry gascline or benzine uxtil they are

- sgtirely free from Ebers.

The test cup shall be flled with dry, lead-free
gascline or benzine, and wvoltage applied with uni.
form increase at the rate of approximately 3000 volts
(rms) per second until breakdown occurs. If the di-
electric strength is not less thar 25 kv, the cup shall
be considered in suitable condition for testing the
Inertesn. If a lowar test value is obtained the cup
sball be cleaned with gasoline and the test repeated.

Note: Evoporation of gasoline from the
electrodes may chill them sufficiently to cause
moisture to condense on thejr surface. For tb:s
reason, after the fincl rinsing with gasoIme
the test cup should be immedictely filled with
the Inerteen which is being tested, and *he test
made af once, or the electrodes should) be
thoroughly dried before using.
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The temperature of the test cup and of the lner-
teen when tesied shall be the same as that of the
toom, which should be between 68°F and B86°F.
{20°C and 30°C.) Testing at lower temperatures is
likely to give variable gesults which may be mis-
load.i.nq

" The sample in the container sball be agitated
mth a swirling motion {to avoid intreducing air) so

FI1G. 2. Portable Oil Testing Set, )3 Kva, 35,000 Volita

as to mix the Inerteen thorougily before Llling the
test cup. This is even more important with used
lnerteen than with new Inerieen as the impunties
may be precipitated and the lest may be misleading.

The cup sball be filled with Inerteen to a height
of no less than 0.79 in. (20 mm} above the top of the
alectrodes.

The Inerteen sball be gently agitated by rocking
the cup and allowing it to stand in the cup for
three minutes before the first and one minute beicre
each succeeding puncture. This will allow air
bubbles to escape.

Veltages shall be applied and increased uni-
formly at a rate of approximately 3000 volts (rms)
per second unti] breakdown occurs as indicated by
a continuous discharge across the gap. (Occasional
momentary discharges which do not result in & per-
manent arc may occur; these should be disregarded.)

TESTS

a. Except as specified in (b) one breakdown test
sball be made on each of five fillings of the test cup.
I the average deviation from the mean exceeds 10
percent or il any individual test deviates more than
25 percent rem the average, additional tests shall
be made. The dielectric strength shall be deter-
mined by averaging the firs! five tests that conform
to the allowahle variations.

.3 Wher Inerteen is tested in considerable quan.
tity, so that the time required for testing is excessive
and when it is merely desired o determine whether
the breakdown salely exceeds the limit specitied, or
in those cases where the amoust of Inerteen avail.
able for test may be very limited, cne breakdown
test shall be made on sach of two fillings of the test
cup. If neither breakdown is below this value, the
Inetteen may be considered satisiactory and mo
further tests shall be required. I either of the
breakdowns is less than the specified value a break-
down shall be made on each of three additional
fillincs and test results analyzed in accordance
with (a).

Report. The report shall include the volts (rms
value) at sach breakdown and the averaye of the
two or five breakdowns and the temperature of the
Inerteen at the time of the test.

POUR TEST

Note: The procedures covered by the
following instructions for the pour test aone
especiclly the peutralization test, require spec.
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iol equipment. The seutrslizotion test must be
made by o competent chemist, preferably one
specielizing in this particular field. Customers
who do ot possess these facilitias are offered,
a? nominal cost, the use of the Westinghouse
Inerteen Testing Service. Contact the searest
Westinghouse Office for details.

The pour point of Inerteen is the lowest laxmpar-
ature at which il will pour or flow when it is chilled
without disturbance under certain definite specified

conditions.

Apparatus. The test jar (see Fig. 4) shall be
clear glass, of cylindrical shape, approximately 114
in. inside diameter and 415 to 5 in. high, with a Oat
bottom. An ordinary 4 oz. Inerteen sample bottle
may be used if the test jar is not available.

The cork shall £t the test jar, and shall be bored
centrally to accommaodate the test thermometer.

The thermometer shall conform to A.S.T.M. spec-
iications for pour test. Ii may be ordered as:
AS.TM, thermometer low cloud and pour, -70°F
(—56.7°C) te 70°F {+21.1°C).

L) lmulnmq Liquid and
va, 30,000/60,000 Volta

716G, 3. Portable Trunk T
Insulating Testing Set,

10

The jacket shall be of glass or metal and shall be
watertight, of cylindrical form, flat bottomed, about
4l in. deep, with ingide diameter !4 in. greater

_tha.n outside diameter of the test jar.

A disc of cork er felt 1 in. thick and of the same
diameter as the ingide of the jacket shall be placed
in the bottom of the jacket.

The ring gasket shall be about ¥ in. thick, made
to fit smugly arcund the outside of the test jar and
locsaly inside the jacket. This gasket may be made
of cork, felt, or cther suitable material, elastic
enocugh to cling to the test jar and bhard emough to
hold its shape. The purposs of the ring gasket is to
prevent the test jar from touching the jacket.

The cooling bath shall be of a type suitable for
obtaining the required temperaturs. The size and
shape cof the bath are opticnal but & support suitable
for holding the jackset firmly in a vertical position is
essential. For determination of very low pour points,
a mmaller insulated coaling bath may be used and
the test jar placed directly in it. The required bath
temperature may be maintained by refrigeration if

available, otherwise by suitable &eezng mixtures.

Procedure. The Inerteez o be tested shall be
brought to a temperature at least 25°F. (14°C.),
above the approximate cloud peint. Maisture, i
presexnt, shall be ramoved by any suitable method,
as by filtration through dry &lter paper untl the
Inerteen is perfectly clear. (Such fltration shall be
made at a temperature at least 25°F. (14°C.), above”
the approximate cloud point.) The Inerieen shall be
poured into the test jar, to a height of not less than
2 in. or more than 214 in. When necessary, the
Inerteen shall be heated in a water bath just sncugh
80 it will pour ints the test jar.

The test jar shall be tightly closed by the cork
carrying the test thermometer in a vertical position
in the center of the jar; the thermometer bulb should
be immersed 5o that the beginning of the capillary
shall be !/ in. below the surface of the Inerteen.

Heat without stirring to a temperature of 115°F.
(46.1°C.) in a bath maintained at not higher than
118°F. (47.8°C.). The Inerteex shall then be cocled
to 90°F, (32.2°C.) in air or in a water bath approxi.
mately 77°F. (25°C.) in temperature,

The cork or felt disc shall be placed iz the bottom
of the jacket and the test jar, with the ring gasket,
1 in. above the bottom, shall be inserted into the
jacket. The disc, gasket, and inside of jacket shall
be clean and dry. )
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Dunng the cooling of the [nerteen, care shall pe
taken not to disturb the mass of the [nerteen nor te
permut the thermometer to shuft in the lnerteen.

The temperaturs of the cooling bath shall be
adjusted so that it is below the pour point—approxi-
malely -25.6°F (-32°C)—ocf the Inertoen by not less
than 15°F. (B8.3°C) nor more than 30°F. (16.7°C),
and the cooling bath shall be maintained at this
temperature throughout the test. The jacket con-
tawning the test jar shall be supported firmly in a
vertical position in the cooling bath so that not more
than ] in. of the jacket projects out of the cooling
medium.

Beginning at a temperature 20°F. (11.1°C.) above
the expectied pour point, at sack lower test-thermom-
eter reading which is a multiple of 5°F. (2.8°C),
the test jar shall ba removed kom the jacket care-
fully and bae tilted just sufficiently to ascertain
whether there is 4 mevement of the Inertesn in the
test jar. The compiets operation of removal and
replacemert shall requize oot more than three sec-
onds. As scon as the Inerteen in the test jar does
not flow when the jar is tilted, the test jar shall be

F1G. 4. Apparatus for Pour Test
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held iz a horizontal position for exactly five seconc
as noted by a stop waick er other accurate tizmi-
device, and cbserved carefully, I the Inertee:
shows any movement under thess conditions, th.
test jar shall be immediately replaced in the jacke
and the same procedure repeated at the next ter
perature reading S°F. (2.8°C.) below the previou:
reading.

The test shall be continued in this manner until ¢
point is reached at which the Inerteen in the tes
jar chows no movement when the test jar is held iz
a horizontal position for exactly five seconds. The
reading of the test thermometar at this temperature
correcied for arror if necessary, shall be recorded
The pour point shall be taken as the temperature

§°F. (2.8°C.) above this solid poist.
NEUTRALIZATION TEST

The Neutralization Number is the number o:
milligrams of potassium bydroxide required to neu-

tralize the acid in cne gram of lnerisen.
Soluntions Required.

a. Standard Potassium Hydroxide Sclution (alco-
belic, 0.1 N)—add 6 ¢g. of c.p. solid KOH to 1 liter oi

- ¢.p. anhydrous isopropyl alcobal. Beil, add 2 g. of

c.p. Ba (OH); and boil again, Coel, filter and store
in a chemically rezistant bottle protected by a guard
tube containing soda lime and soda asbestos
(Ascarite). Standardize against pure potassium acid
phthalate using phenclphthalein as an indicator.

b. Titration Sclvent—Add SO0 ml. of ¢.p. benzene
and 5§ ml of water to 495 m! of c.p. anhydrous
isopropy! alechol,

€. Alpha-Naphtholbenzein Indicator Sclution—
Prepare a solution containing 10 . of alpha-napthal-
benzein per liter of c.p. anhydrous isopropyl alechol.

Procedure. Into a 250 ml Erlenmeyer fask
{ntroduce 40 g. of Inerteen weighed accurately.
Adad 100 ml of the titration solvent and 3 ml of the
indicator salution. Titrate immediately at a tempera-
ture below 30°C. Consider the end point definite
if the color change to green perzists for 1S seconds.
A blank shall be determined on the solvent.

Calculations. The neutralization number or mg.

KOH per g. of Inerteen = ‘—Aiw

A =ml] KOH solution required for sample.
B =m! XOH sclution required for blank,
N = normality of KOH sslution.
W = grams of sample used. )
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' APPARATUS FOR RECONDITIONING

There are several types of reconditioning appa-
ratus available, the relative advantages of sach of
wkich are as [ollows:

1. The Inerteen Conditicner is the most efective
method of removing moisture, dirt, and other con-
tamminating materials hom Inerteen.

2. The flter press is suitable for treating Inerteen
containing only small quantities of water and dirt.

INERTEEN CONDITIONER

The Inerteen Conditioner consisty of a clay con-
tainer, clay filter, a molor-driven positive pressure
pump, attendant valves, gauges, and relie! devices,
all mounted on a common base.

The motor and pump are combined as a unit and
a strainer is provided on input to the pump to pre-
vent estrance of large particles. The units are de-
signed to cperate under working pressures up to 60
psi. However, the usual operating pressure is 30
psi to 40 psi. Excessive pressures are prevented by
two automatic by-pass valves. One by-pass valve
connected across the pump is set to by-pass the
Inerteen at a pressure of 60 psi to 70 pei. The other
by-pass valve is connected on the discharge side
of the conditioner. This latter by-pass valve, relsas-
ing at a pressure of approximatel; 5 psi, will aveid
breaking the transformer relief diaphragm whez no
other relief is provided. Pump pressures are in.
dicated by a pressure gauge.

Seven GPM Unit. The activated clay is con-
tained in & tank mounted on one end of the Llter
frame. This tank is provided with a cover which
incorporates an air-trtap and vent o remove air
which might be present in the tank and piping.
The Inerisen is pumped up through the clay, insur.
ing thorough agitation of the clay and Inerteen. The
Inerteen is passad through a wize screen prior to
entering the paper Lilter io remove practically all of
the clay. The paper filter consists of 18 frames and
17 plates, alternately spaced, mounted in a yoke.
One sheet of filter paper is used between each
plate and irame to provide a gaskst seal and remove
all traces of clay from the Inarieen. (See Fig. 8)

Three GPM Unit. This unit utilizes two tanks,
one within the other. The activated clay is held
in the inner tank by suitable scresens at top énd
bottomm. The space below the inner tank is complets-
ly sealed off from the rest of the space between the
two tanks. The cover is of double-deck construc-

btasnad (rem the W)
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tion, incorporating the top screen for the inner tank
and the sclid cover for the ouler tank. The Inerteen
is pumped into the lower space and is forced up
through the activated clay, insuring thorough agita-
tion of the clay and Inerteea. The Inerieen is passed
through the fine mesh upper screen and out into
the space between the two tanks. The discharge
pipe is at the lower end of the outside tank and any
air in the Inerteen is trapped in the upper space of
the cutside tank where it may be drawa cff.

Sioce the density of Inertesn is considerably
greaier than that of water, maisture will float oz the
suriacse of the [nertess. It is, therefore, considered
advisable to condition lnerteen from the top and
return it {o the bottom of the Inerieen £lled appara-
tus.

One charge of clay is compesad of approximately
40 pounds of 15-30 mesh activated clay.® This rela-
tively large volume of clay makes cnly occasional
changes of clay oecessary, depending of course on
the amount and condition of the Inerteen fliered.
Normally one charge will condition approximately
3000 gallons of Inertesn. The coarse granulated
clay used gives maximum suriace contact beiwesn
clay and liquid and makes possible a rapid and
thorough mixing of the clay and Inerteen to accom-
plish complete reconditioning of the Inerteen as it
passes through the clay tank. The clay granules
are removed brom the Inerteen by means of fine-
scresn in the 3 GPM Slter and by screen and paper
in the 7 GPM &ller.

Tte clay never passes through the pump to cause
wear on pump paris ard consequent loss of pump-
ing capacity. As soon a3 the charge of actvated
clay is placed in the tank and the cover clamped in
place, the unit is ready for immediate use.

Neither clay nor filier paper can be eHectively
dried of water after they bave .mace become
satutated with Inerteen. Therefore; mxireme care
should be taken to see that both clay and &lter paper
are thoroughly dried when placed in the Llter.

The clay may be dried in a high temperzature
oven at 200 deg. C. for six bhours and shallow pans
are preferred as containers for the clay while drying.
A paper drying oven may be used if a high tempera.
ture oven is ot available, with a drying time ex-
tended o approeximately twenty-four hours at the
oven’s highest temperature. The filter paper should
be dried six to twelve hours at BS°C. te 100°C.,

bouss Shares Mant
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FIG. 5. Three Gallon-per-Minute Conditioner

depending on the conditicn of the paper and the
spacing of the sheets in the oven. Both paper and
clay should be placed directly in the filter after the
drying process as either, i exposed, will absorb
considerable moisture from the atmosphere in a
very shoert time.

Each tresh charge of clay will absorb about three
galloas of Inerteen. This should be provided for to
prevent depleting the supply in the apparatus, but
most of this Inerteen may be racovered when chang-
ing elay.

This can be accomplished most effectively by re-
moving the used clay £om the filter and placing it
in a tank of approximately 30 gallons capacity con-
taining about 5 gallons of water. The tank should
have a drain valve at its betiom edge and should
be tilied somewhat toward this valve. The clay thus
placed in water, having a greater affinity for water,
wil] give up the Inerteen it has absorbed and become
saturated with water. The Inerieen being heavier
than water will sink to the bottom; the clay and
water will float on top. Alter setlling for several
hours, most of the Inerteen may be drawn off through
the valve. This [nerteen may be reconditioned and
used again in recharging the conditioher. The used
clay should be discarded.

To Prepare the 7 GPM Conditioner for
Operation. Remove the cover and screen from the

INERTEEN INSULATING FLUID

clay tank and 4ll the tank with activated clay.
4440-3, to wiithin four inches of the bottom edge
of the inner flange. Replace screen and cover.
Release the pressure-screw of the filter press and
locsan plates and frames. Place ooe sheet of “B™
size blotting paper between the {ace of each frame
and plate. Caze should be used to see that the boles
thru the plates, ames and paper are in proper
alignment before the pressure screw is tightened.
Close the discharge, tank by.pass, tank drain, suc-
tiop and suction-test valves. Open the air discharge
valve. Pour sufficient Inerteen into the drip pan to
fill the clay tank and wet the clay. This will require
approximately eight gallons of Inerteen. Start the
motor and open the drip pan vaive a small amount!
so that not less than 5 minutes are required to fill the
clay tank, saturating the clay with Inerteen. (I Iner.
teen is admitted too rapidly, it will tend to pack the
clay into the top of the tank.) With the valve
at the apparatus closed, open the suction-test
valve to subject the suction line to pressure and thus
check it for lsaks. Stop motor and close suction-test,
air discharge, and drip pan valves.

To begin conditioning Inerteen in Inerteen filled
apparatus, open the apparatus valves. Open the
conditioner discharge and suction valves. At inter-
vals open air discharge valve to allow rapped air to
escape and close when Inerteen starts to flow
through valve. Open drip pan valve at intervals too,
to remove Inertesn which mey have dripped into
the drip paxn.

When it is necessary to change the ;lay, first
close the ‘valve in the suction line, close the tank

F1G. 6. Seven Gallon-per-Minute Conditioner
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inlet and cutlet valves, open the tank by-pass ulvi,

the tank dsain valve and the air veat valve to per-

mit the free Inerteen in the tank to drain into the
lower drip pan. Open the drip pan valve and pump
the Inerteen fom the drip pan through the filler
press. Sbut down the motor and remove the clay
from the tank and refill with fresh clay as previously
described.

To change the filter or blotting papers, stop the
motor and close suction and discharge valves. Slow-
ly back off the pressure screw, permitting the Iner.
teex trapped in the frames to be released gradually.
Then back off ke pressure sczew completely, open
up the press and let the surplus [nerteen drain from
the papers. Replace the saturated papers with clean
dry paper and retighten the press.

1f the system-seal is not broken, it will only be
necessary to open the discharge and sustion valves
and siart the motor o resume md.xhomnq the

-lnertesn.

To Prepare the 3 GPM Conditioner for
Operation. Remove the cover and screen from the
clay tank and £ll the inner tank with activated clay,
4440-3, to within four inches of the top. Replace
screen and cover. Close the discharge and suction
valves and open air discharge and drip pan valves
about 14 open. Start moter and pour suificient
Inertean into the drip pas to £l the clay tank and
wet the clay. This will require approximately eight
galloas. Not less than five minutes should be re-
quired to fill the clay tank and saturate the clay with
lnertess. With the valve at the apparatus closed,
open the suction-lest valve to subject the suction
line to pressure and thus check it for leaks. Stop
moter and close suction-test, air discharge and
drip pan valves.

To begin conditioning Inerteen, open apparatus
valves, open the conditioner discharge and suction
valves and start motar.

At intervals open air discharge valve to let
trapped air escape and closs as soon as Inerteen
fows fom the valve.

Whenz it is necessary to change the clay, first
stop motor and closs the valves in the suction and
discharge lines. Remove discharge hose and open
the discharge valve and tank drain vaive to permit

the Inerteen in the tank and discharge hose ta drain.

into a container. After draining is complete, remove
inner tank and dump the clay from the inner tank
and refill with fresh clay as previously described.
The used clay should be discarded.
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BLOTTIR FILTER PRESS

The blotter filter press (See Fig. 7) is essentially
. number of sets of blotter filter papers in parallel,
each set contxining several thicknesses. The Iner-
teen is pumped through filter paper which absorbs
the water and strains out the sediment.

Other Classes of Service. Although there are
other uses, such as cleaning of low-viscosity insulat.
ing compounds, benzine, eic., it is recommended
that a cleaning device intended for Inerteen re-
conditioning should not be used for cther classes of
work, due to danger of subsequent contamination
of the Inerteen.

Capacity. The capacity of these machines, with
Inerteen pressure and filtering area fixed, depends
on tbe viscosity of the [nertesn and its feedom Eom
dirt. With fairly clean Ineriesn at ordinary roem
temperature, the capacity of the machines will vary
from normal to about 15 percent above normal, de-
pending on the viscosity (which varies with the
tamperature). It has been found that the best resulls
are obtained when the Inerteen temperature is
about 50°C. The average working pressure of these
machines is less than 40 pei and the pressure relief -
valve is sst at the factory io by-pass the full flow at
from 60 pei to 80 pei.

Apparatus,. -There are three standard sizes of
Woestinghouse £lter presses: B-5, B-10, and A-30.
The letter designates the size of filler paper; the
number indicates the relative capacity in gallans
per minute.

The complete outfit consists of £lterpress, motor,.
strainer, pump, gas trap, pressure gauge, drip pan,
wheels, and piping. The piping is arranged so the
line can be tested for leaks under pressure. All
machines are mounted on a fabricated structural
steel frame. The drip pas can be removed by dis-
connecting cne pipe coupling and four bolts. The
straine: can be cleaned by disconnecting three bolts.
The pumps aze of the helical-gear type to insure
quistness and smooth flow cf Inertesn. The A-30
pump is connecied to the motor through flexible
couplings. The B-5 and B-10 pumps are mounted
directly on the rear motor bracket and driven
through a helical reduction gear.

The filter press proper is made up of a series of
cast iron plates and trames assembled alternately,
with the filter papers between them, By means of a
scTew and cast-iron end block, the plaies, frames,
and papers are forced tightly together. Except for
a machined rim which serves as a joint to prevent

LoR2Can7
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the escape of Inerteen, the plales are cast with small
pyramids on both suriaces.

The plates and fames have holes in two cornen
and sypperting lugs at ihe sides. The plates have
handles cart on the top edge. When the plates and
frames are astembled withi the £lter papers between,
the boles form the inlet and cutlet. The frames have
the holes in the upper corner connected by small
ducts to the middle of the £ame. The plates have
ducts leading from the surface of the plate to the
bole in the lower corner. (See Fig. 8)

The Inerieer enters under pressure at the top
coraer through the inlet formed by the holes in the
frames, plates, and filier papers, flows into the ftames
through the same ducts, and completely £ills the
chamber formed by the ame and two sels of filter
paper. As there are no cutlet ducts in the frame,
the Inerteen is forced through the paper and flows
along the grocoves between the rows of pyramids
and out througk the ducts provided st the lower
corner of the plates. The dry filler paper takes up
the meisture and removes the ssdiment bEom the
loerteen.

Operation. The flter press is made ready for
operation by placing a set of five sheets of flter
paper (that have been thoroughly dried iz an elec-
tric oven) between sach filter plate and frame. The
Boles in the filter paper must line up with the holes
in the plates and frames. The sediment is strained
cut by the first layer of paper and the moisture is
taken up by the capillary action of the paper.

If any moisture remains, it indicales that the flter
papers are saturated with moisture and should be
rsnewed. No rule can be given as to how ofien the
papers musi be changed, as this depends entirely
on the condition of the Inerteen. The usual pro-
cedure is to run the machine for about balf an hour
(if the Inerieen is not in very bad condition) and
then shut down; remove cne sheet rom the inlet
side of sach set and put in a new sheet on the outlet
side of sach set. (The frame is the inlet side and the
plate is the outlet side.) Frequent dielectric tesis
should be made during this procedurs as wet [ner-
teen may necetsitate recharging the filter press with
8 full set of papers before the five shests have been
removed in wuccsssion.

The quickest method of filtering a quantity of
Inerieen is to pump all the Inerteen thuqh the
Klter and into another tank which is clean and dry.
I care is taken to change the filter papers beicre
they become saturated, the Inerteen will be clsan
and dry. I a second tank for holding the Inerteen

INERTEEN INSULATING FLUID
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is not available, or il it is desired to filter the Izerteen
of apparatus while it is in service, the Inerteen
may be pumped from the top of the apparatus tank
through the filter and returned to the bottom of the
same tank under the surface of the Inerteen. This
operation should be continued until the lnerteern iz
the apparatus tank shows & sufficiently high dielec-
tric strength.

When a large quantity of Inertesn is to be filtered,
time may be saved by using two filier presses, cne
of whick may be operated whils t'b.l other is being
recharged.

Filtering through blotier filter papers does not
materially reduce erganic acidity er improve re-
sistance to emulsiication, although the dislectric
strength may be restored to a satiiactory value.

The capacity of the filter press is much reduced
when operating at low temperatures.

Whez the Ioerieen bas to be filtered at low tem-
peratures, an additional pump in the pipe line is
desirable.

Inerteen in apparatus contaminated by only a
small amount of moisture may be reconditioned by
drawing the Inertesn from the top of the apparatus
tank, passing it through the flter press, and pump-
ing it back into the bottom ef the apparatus. The
Inerteen should be put through the system until a
sample drawn tom the top of the apparatus gives
satisfactiory dielectric values.

Blotter Filter Paper. The filter paper used is
a special grade of blotting paper about .025 in,
thick; it containg no coloring matier or chemicals -
which might injure the Inerteen. Five shests cut to

0022Ca34
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. -the ;;:opox size, 12%; in. square {or the A sizes and

7% in. square for the B -sizes, and with holes
pusched to correspond ‘with the holes in the plates
and frames, are ussd between each plate and the
adjacent frames.

To obtsin the best results in reconditioning Ines-
teen, the paper must be perfectly dry when first
placed in the press. Filter paper always takes up

-~

T16. 8. Blotter Filter Prems Frame
Bhowing Blotter Filter Papers in Place
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moisture if sxposed to the air for any lonqtj: of:time ™
and for this reason care must.be used in handling.

. The standarzd paper is carried in packages contain-
.ing one ream, caréfully wrapped in waxed paper

and covered wilk heary wrapping paper.

Electric Drying Ovens. Eleciric drying ovens
for use with Type A and Type B Lilter pressas require
2000 watis and 1400 watts respectively. The interior
of the ovens is provided with reds for supporting
the filter paper to facilitate rapid and thorsugh dry-
ing. An automatic thermostat baving a range of
65°C to 120°C is provided for maintnining uniform
oven temperature. The thermostat is adjusted at the
factory for 100°C, the reccmmended value, and the
selting marked so that the cperator may conveznient-
ly reset thermostat t0 100°C if adjustment is changed.

The standard thermostat-equipped oven is suit-
able for alternati~g current only. Ovess fo operate
on direct current are special and are equipped with
a thermometer and a manually operated three-heat
swilch,

By moving one rod, the Type A oven'can be used
for drying Type B paper. |

The normal capacity of the Type A oven is 240
sheets and the Type B oven .in 180 sheets whan
spaced 1/ inch apart.
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INERTEEN® INSULATING FLUID
P.D.S. 54201KA

Inerieen is a synthetic ncn-inflammable and noz-explosive {nsulating and cooling
liquid. It bas proved its suitability for use in all Westinghouse Inerieen insulated
apparstus. In order to insure the proper periormance of the apparatus, cnly Westing-
bouse Izerteen should be used,

This publication gives the instructions for bandling, inspection, and maintenance
which erperience bas shown are important in obtaining the best service trom the
Inertesn.

* Registered trade-mark for Westinghouse Askarel.
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RJE.JNEF!G HAND ING, STORING

h '_ SHIPMENT

- Imerteen is sh.lpped in tank cars, drums, or cens.
The =odem tank can are usually lagged to prevent
rapid Juctizicns in temperature during tansit and
thus reduce the amoust of expansicn and contrac-
Bon cf Inerieez. Changes in the vyolume of the
Izerteez due to temperature changes tead to cause
breathing iz of moist air resulling in condensation
cf moistuze inside tte container, and lowering of

. tze dielectric sireagi: of the Inerieen.
When skipped in drurs, the Inerieen and the:

drume are beik healed above oo te::perah.z:o
wkile the dru=s are being flled, and the bungs
ere tightesed im=ediately afler filling, Aler coal-
ing to nor=al lemperature, the busgs are again
tghteaed The cruxs are provided with screw
bungs havizg gaskels o prevent admission of water,
When shipped i= cans, the cans a3 well as (he
Inerleen are heated atove rocm texm pe'a.tu.re while
being £lled z=2 2:¢ her—eticaly sealed immediate-
ly afer Hili=g.

'STORING
Dmrr.s. s 832 as 2 duzs of Tnerteen Las bees
u=loadesd, t=e bung should be examined a=c tight.
ened if it is loose. It is possible for bungs to became

loocsened by change in temperature or rough hazd-
ling in transit. ¥ locsened, be sure Inerieen is

.« tested Defore nsi.ng, or cambm.!ng i wzt'n good "

- .
W e

‘Lo Ioerteen. - RS -»'.-.---

. Itis very ces!:able Ihat I..e:‘een in drums be
stored in a closed soom. Outdeor storage of lnertedn
is always hazardous fo the Izer*cen a=d should be
avoided if at all possible, If it is necessary to siore
Inerieen outside, protecticn against direct contact
of rain and mow should be provided. Dru=s stored

. outdoors should be placed so that Lungs will be

protected from meisture. It is des:able to cover
{he dru=s with a tarpanlin,

Cans, Cazs containing'Inerteen must not be
exposed o the weather, Seals should be kept intact

until the Inerieen is ach:ally needed. 3

Screw caps are pmndod oz the caxs to use whez
the Inerteen is only partially removed after hermekc
seal bas been broken. By replacing the screw saps
coptamination by meisture and dirt will be :e‘e_':
but the Inerieen must be tested just belore vein

Storage Tank. The storage ta=X sitoc!s ':e
neunted on piers so that §t will not touck the grzu=s

and will be accessble to all points for upe:‘:.c-
for lsakage.

It is desirable to maintain the te=perahure of &
Izerieen and tank a litle abeve the te=perat:-e ¢
tte surrounding air as this prevexz!s eondersz¥s-
¢! moisture in the tank which would a¥est =2 ¢
electric strengih of the Inerteen.

The tank should preferably bave 2 ccavez beticx
ellowing for the installation of a drain csck at the
lowest peint for zemoving dirt or tank scale whic!
migh! setile out. As Inerteen is heavier then wate:
=eost all of any water presest will, iz S=e rise is *-.
tep of the Inerieen. A valve somew:ere pez- it
aorz=al top leve! of the Inertee= should be provide
for crawing of waler.contaminates Imerieez. Pr:
vision for drawing of the Izerteen :iould 2lso =

_mace near the boliom of the tank,

500539
HANDLING

Caution: Inerteen is a _sl:'n' irritant, Un
necessary contact with the 1:‘qu:':": or its vapo:

‘. particularly when it is hot, should be avoicec
_ Especially the eyes, nose, and l.,.s ere eflecte.

Ceriain safety precautions -m.s‘ be obse- 3
when handling Inerteen.

In case Inerieen comes in coztazt with the sl'i:
the paris affected should be thoroughly washes &
soapy waler aad fcllowed by o= epplicad-z <
csld cream. A supply of the=e =a! tefals ehat

ece working with Inerteen. Cont:_-ed exzosus
may cause eruptcas ea ceriain individualt ¢
to the absorption of Inerieen through the pe-
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RECEIVING, HANDLING, STOR.L. &

' the gkin. Cleanliness among werkmen handling
. oreex is a very good salequard against such

elects, Application of castor oil s recommended
{or the eyes, casior oil or eold cream for the nose
and lips.

Eot apparatus should not- be opened except in
well-ventilated places. Large quantities of Inerieen
should be bazndled in a closed system. Weorkmen
should be protected from frequent contact with azy
appreciable vapor congentration and irom frequent
skin contact with Imdeea.

In case Inericen is spilled on one's clotb.mq. the
clothing should be changed as soon as possible and
the soiled clothing laundered befors it is worn again,
Gloves such as Westinghouse S¥1309 §74 should
be worn when it is necessary to put one’s hand iato
Inerieen or when paris of apparatus must be
handled wet.

Mineral oil is completely miscible with Inerieen
a=d it is practcally impossible to separate them.
Therelore, it is important to aveid contaminating
Izerteen witk any kind of oil, since iis presence
chances tke non.izfammable and non-explosive
¢ acleristics of Inerteen, .

Note: The Izerfcez should be saxpled and
iested befcre beirg t-casferred from the con-
sajner fo the erpcrctus, particulasly in cases
where the wire Jock-sec] bas been brokes. Iz
~gses where the cppcretus is received with the
“serfeen insiclled, tie Inerteen should be som-
sled and tested before tie cpperatus is put iato

rvice, as described lcter in this book

Whea putting new apraratus inlo service, see

Jat the apparatus lank is &ee from moisture and
sreica material,

Although the drums and tank cars are thoroughly
vashed and dried at the refinery befcre £lling, a
ertain amount of scale is sometimes loosened fom
ze inside in transit. Therefore, Inerteen which has
ot been fillered should be strained through three or
-ore thicknesses of muslin, or other closely woven
stton cloth which bas been thoroughly washed and
ried to remove the sizing. Tke straining cloths may
a stretched across a funxzel of large size and should
2 renewed at {requent intervals,

portant: Extreme precautions must be
“ken to insure tha absolute dryness and
eanliness of the apparatus before filling it
ith Inerteen, and to prevent the entrance of
ater and dirt during the tn.ns!er of the Iner-
en to the apparatus.

1}

The preparation and filling ef outdoor appuatun
should preferably be done en a cleas, dry day; i
this is act possible, protection against meisture must
be provided.

All vessels used for tanderring the Inerieen
should be carefully inspected o see that they are
absclutely dry and free om contamination.

Important: Always use all-metal hose or
Pipe when handling the Inerteen. & hose made
of natural rubber should not be used. Inerteen
<can easily become contaminated fHom the
sulphur in the natural rubber, and should net
be allowed to come in contact with it,

Whez it is necessary to transfer Inerteen kom
warm surroundings {o apparatus expesed to extreme-
ly cold weather, even when the dielectric strength
at zoom temperature is high, it is desirable to cir.
culate the Inerteen through an Inerteen conditicner
at room temperature. & similar procedure i{s alsy
advisable in the case of apparatus erecied incide
and later expesed to cold westher, the reason being
that Inerteen will absorb more water at higher
temperatures which will be thrown out of solutien
at lower temperatures. The remainder will be in
suspension in the Inerieen and will lewer the &i.
electric strengih.

A drum of cold Inerieen when taken irto 4 warm
soom will “sweat’’, and the resulting moisture on the
surlace may mit with the Inerteex as it flows from
the drum. Belcre breaking the seal, the drum should
therefoze be allowed to stand long enough to reach
room temperature, which may require eight hours,
or even longer under exzeme texperature condi-

tions,
500540
Cleaning Contaminated Drums. The clean.
ing of drums which bave contained used Inericen

Tequires great care in order fo i:nsuxo a thoroughly
clou. d.rum . -

It is preferable to relu.rn :ucb drums fo .‘.be
supplier where adequate cleaning facilities are
available, rather thaz to attempt to clean them.

I it is necessary to clean such drums, the following
procedure is recommended:

Rinse the drum thoroughly with gasoline or bea-
zine, using about one gallon each time, until the
solvent shows no discoloration after using, Allow
it to drain, then pump out the Jast traces of sclvent
wilh a vacuum pump, using 8 brass pipe flatiened
at the lower exnd o explore the corners of the drum,
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RECIIVING, SANDLL , STORING

Caution: Do not use & steel pipe because of
the danger of a spack igniting the gasoline or
benzine vaper.

Nest, heat the drus with bunthlo down, i n-

venslated oves at a lexperature of at least 86°C,
(120°F.) for sixieen houss. (A rimple oven for this
purpose may be made fom sheet metal and heated
with stears or an elecitic beater.) Blow out the drum
with dry zitrogen or dry air to remove any linger.
ing explosve vapors. Screw the bung cn tightly
belore temoviag tbe drum £2m the oven. Uss a
- gew washer with the bung to {asure a tght seal

- Caution: Opsn flarmes must always be kept

" away from the oven to prevent igniting in--

fammable gases which might be remaining
in drum when placed in the oven.

. Refilling Drums. The practce of refilling

drur=s with Inerteen is undesirable and should be
avoided whenever possible, for uzless the nimost
precautices are taken, the Inerieen is likely to
become conlazinated.

SAMPLING AND INSP

A good Ereproc! insulating liquid is cne that will
act as an ireulading liguid, will casry the heat away
Ecm the apparatus, and is freprool, Westinghouse
Inerieen meets these requiremexts with the follow-
ing characieristies: :

1. Eigh dielecisic shrength,

2. Freedom Eom inerganic acid, alkali, a=d cor-
zosive sul;huz (To preveat i.nnu'y to insgla-
ticz a=2 ecaduciors)

3. Low viscesity, (To p:r.m:!e good hea! trander)

4. Low pour poiat, -- .

. S« Fireproct.

CAUSES OF DETERIORATION

500541

1. Presexnce of \nhr
2. Azcing.

Coadensation rom moist air duo to hxeal}'_hq of

the apparatus, especirlly whea the apparatus is
not continnously in service, may injure the Inezteen.
(The meist air drawn into the apparatus condenses
moisture on the surface of the Izerteen and inside
of the tank.) The Izerteen m=ay also be contaminated
with water through leakage such as from lezky cocl-
ing coils or covers.

Arcing or burning in Inerteen produces bnely
divided carbon and gases which are mostly hydro-

- The. pr= ::pd causes o.{ de!enonbon of Inerteen
= - . the most minute traces of certain impurilies, paric.

I It 1s necessary to zefll thexm for storage, drm=s
which have beean used caly for cloan, doy Inesee:
siould be reserved for this purpose. They stex:

" be closed immedistely after being emphed, !z e:.

clude dirt and water. After refilling, they stouis
Le exarired to see that they o not leak.

Whaezever 2 drum is to be £lled with Ineriaez,
the texperatuze of the drum and of the Inerteez
should be at lsast 5.5°C., 10°F.) higher than t:e
aiz, but the fesperature of the drum need 20t be e
satce as that o! the Inennx:..

" Apew wuhe: should bo und w:th tho 'nunq each
t=e the drum is reflled, to insure a tight seal
These washers may be cblained fom the pearest
Wes‘:‘:.qhouse Office and it is recom=endsd ttat 2
supply be kept ca haad. Natural rutber compes-
Yoz washers should mever Le nsed es they weuld
be atizzked by the nerteen. :

Droms to be refilled with Inerieen for storage
should be plainly marked with paint for identiicatez,

ECTION

gea chloride. Hydrogen chloride in the presezcze
of moisture forms kydrochloric 2cid wkhick may sz2=
dax=ege the insulation in the apparahus and caus
rusting of ferrous materials,

Sizce hydrogen chloride is formed cuickly axs:
the accing occurs, neither the Izerieea nor tt:
apperatus should be exposed to tte aimcspher-
(which always contaias mere or less meishurs,
untl an atterpt bas beea made to remove e hys:-:.
gen chloride. See Reconditiozing, Page 7, for Le
mettcd of purification, .

SAMPLING INERTZEN
'nu d.hloc!nc sirength of Tnereen is affected ke

" ularly water, It is imporiant that the greatest care ke’
taken in obtaining the samples aad in hanclisg thex
to aveid coptamination. Thers bhave been low &
electric test results reported from the Eeld wkick,
upea investigation, have been {cund to be largely -
s matter of carelessmess in bandling,

ALl sampling a=d festing ecuipzeat must ke
thoroughly dry acd clean, It is recommezded !
sampling and testag equipment used for banc'ing
Inerteen and servicing Inerteen be used for =
other purpose, Care must be used in taking samples
of lzerieen and sealing them prior to testng. It it



- AMPLING AND INSPECTION

(-\ irable that samples of Inerlesa be removed from
iny container ca clear days caly, and whes the
experature of the Inerieen is at least as hich as the
-emmperature of the surrpunding air.

Use only tin containers with sczewed metal caps
sr glass bottles with Inerteen.resistant stoppers to
acld Inerteen samples. i it beccmes necessary o
1se other then factory sampling containers, they
should be rinsed with clean naptha, washed with
szeng soap suds, and rinsed thoroughly in het
water, and then dried a! approximately 110°C. for
sur hours with seck down in a circulating air oven.
! the containers are not used immediately after
Jeaning, they should be sealed tighily and siored
= a dry, clean place.

Provisicn is made en all Inerleen trandormers to
sblain a lop sample of the Inerieen, however oz a
zansiormer that is in operaticn, a sample may be
aken from either the top or botiem since any
acisture presen! will be mixed in, due to circula.
ion of the Inerieez. In sampling, allow a small
anount of Inerieen to run out to flush the sampling

onnection clean belore collecting the sample. The

' sen should be put into the sample containers

Smediately ard the caps screwed oz tightly. Tae
abe] for each container should be marked clearly
Atk the serial aumber of tke raasiorzer or com-
artment fom which the Inertieen was taken.

Before taking sa=ples o a sicrage tank, the
aerieen should be allowed o setile for approx-
iately twelve hours so that ¥ there is any moisture
resext, it, having a lower spesific gravity, will rise
> the top where the sample is to be taken. A clean

aeak-thief should be used o cobtain the samples.

ssentially, the same precautions fo prevent mois-
e and cirt contamination should be used as out-
aed above.

Quantity of Sample. It is recommended that
3¢ 16 oz, bottle of Inerteen be taken as a sample for

sting, At Jeast one sample should be taken from .

tank car of Inerieen. One samplo may be taken
am each drum, or if desired, & composite sample
ay be mede from Inerieen fom five drums, pro-
ded all of the drums are airtight. When the bung
first loosened, a hissing sound should be heard,
~i<h indicates that the drum has been airtight, If

est of the composite sample is not satisfaciory, a

" mple from each of the drums represented should
) tested,

When drums bave been siored exposed I§ the
:ather, a sample from each drum must be tested
determine if it is suitable for use.

PERIODIC INSPECTION |

1t is desirable that periodic inspections of Inerteen
apparatus be made and that samples of lnerteen
be taken kom each and &om all compartments
of any apparatus and tested after a short period of
service (approzimatiely three months for trunder.
mers). Following this, when operating condikions
permit, routine sampling and lesting of the Inerteen
at intervals of six months tc cne year are suggesied.
Accurate records should be kept of such inspec-
tons and tests and i the Inerteen shows a di.
electric strength of less than 22 kv, it should be
conditioned. II facilies are not available ior
testing Inerteen, ses “"Westinghouse Inericen Test.

" ing Service” below, and also P.L. 44-860. When

an appreciable amcunt of Inerteen is removed
bom any apparatus, it should be replaced with

an equal amount of new Inerteen so that the ligquid .,

level in the apparatus is maintained. The Inerieen
used fer replacement purposes should have a
dielectric sirength of not less than 30 kv.

INERTEEN TESTING SERVICE

Many users of Inerteen do not have the necessary
faciliies” for testing it. In order that these users
may be able io make the periodic lesis recom-
mended, Westinghouse Hectric Corporation has
established an Iperieea testing service to provide
a careful test by experienced engineers, and a
prompt report of test results.

Two special 16 oz. sample botlles per mailing
container (W) S¥1608 629, as well as necessary
packing and printed matter, may be obtained by
contacting the nearest Westinghouse Office. (The
botile and the container will not be returned to the
customer.)

Alter drawing the sample of Inerteen, the cus.
tomer should seal the bottle and mail it to the Westing-

" bouse Electrie Cotporatios, Plant Laboratery, Sharon,

Pa. To cdmplity these details, an instruction and

. order shee! and a printed return label bave been
* {ncluded in the carton container, The instructions

cover the taking of the sample and its proper prep-
agation for mailing, The order sheef must be
sent to the necrest Westinghouse Office.

When samples of Inertean are received for test.
ing, they aze sent to the Plant Lahoratory and tested
in accordance with methods described under “Tesi.
ing Methods,”” whick follows and is part of this
Instruction Book.

In additicn to dielectric tests, Westinghouse is
also prepared to make a physical and chemical ex.
amination if so requested., (The customer should
plainly indicate the type of service desired.].

SVU0542
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SAMPLING AND INSPECTION

The phyzical and chemical examination consists
ef an exaziznalon of the lnerieen by a competexzt
chexisi, Recommerdatcas will be made as o the
suitability of the Inerteer {or continued use, whether
#t would be cedirable azd eccnomical to clean i,
aad in a geaeral way, the preferved method of clean.
ing. In submitting samples for this service, the

histery of the Inerleen :oprosatod should be give:
as cc=pletely as possible.

Power factor test of Inerteen at 60 cycles cax :-
=zade.

(For details refer lo the pearest Westngheu.:
Otfice.)

. CHARACTERISTICS AND RECONDITIONING

CHA.RACTERISTICS :

Inesteea is chemically stable, 1t is straw.yellow
in color. It is net aBected by reaction with other
Daterials regulasly used in the manuifacture of
Inerie- = apparatus. It is meoa-oxidizing auzd zen-
corro=ve at te=peratures considerzkly above those
permally obtaized iz Inerteen apparatus, Inerieen
will not aludge usder any cperaking conditicz,

Tae cieleciric stezgih of Inerieen will co=rare
favorahly with that of insulating oil when tested
uncer the same conditicns, Quality samples of
Inertees lested vrder laboratory canditions may
stow a dielestic siength in excess of 40kv. Care
must be exercised ia handling aad testing Inerieen,
Inerieea must be kept in cleen, sealed containers o
prevext lass by evaps
 acishuse or it

Izesigez exeris a sheng salveat aclon oz most
varzishes, gums, and painis, Such materials ace
ot used in the consiructon of Inerteen appesahus.
No materizls szould be used in Inerieen apparatus
except those approved by the Westinghouse Eectzic
Corporatio=

.~ Inerteen hu an kzﬂab.ng efiect upon the skin.
T I it is pecessary to handle it, see the caution nole

S ‘under Recsiving, Storing, and Handling. {(See

Page 3.) It should be remembered that mineral oil
is completely miscible with Inerteen; in fact, 4t is
practically impessitle Io soparate minesal eil and
Inerteen. - -

. Specific Characterisﬁcs o! !nerteen. As
cutlined ia “Meiks? of Testing Askarels ASTM
D90}, the specifc -~haracteristics of Inerteen are:

1. Burn poi=t: None
2, Chemica! stability: No generation of free
chlorides u=dernormal operating conditions

ralicn or eccnte—inmation :y

- 800543

3. Color CM.u:muxn) OOAPH
4. Conditen: Clear
5. Didlecitzc constant: :
At 1000 cycles 77°F (25°C), 4.0 to 4.2
At 1000 cycles 212°F (100°C), 3.5 to 3.8
6. Dielectic strengit: Minimuw) 77T (25°C)
At poin! of shipment, 35 kv
At poin! of z=caipt, 30 kv
7. Blecirical resistivity: (Minlzzex)
100 z 10" okxms/em? (212°F (100°C) at 503
volts d-¢)
8. Fixed chlorine conteat: (Mizmimum) =9 1
percexnt
9. Free ctlorides: Less than 0.10 ppm
10. Neutralizalon nu=mber Less tzan 0.014 =5
of NaOH /gram,
11. Pour Poizt: (Medmum) =i=us 23.5°F
(minus 32°C)
12. Refracive index
T (25°C), 1.6140 to 1.8180
13, Spoc:.ﬁc gravity: .
At 60T /60T (15.5°C/15.5°C), 1. 5 3 te
1.526
14. Viscoesity: .
At 100'? (37 8'C), 56 seconds -‘-2 -

e

RECONDITIONING  ~ -

Beccnd:homnq will be necessasy to re—cve
water, dirt and hydrogen ctloride which may he
presexnt and contaminating the Inerieex.

The bloter flter press and the Inerieea coadi. .
Eozer (both of which will be explained later in ‘=i
bock urnder “Apperatus for Recondibioning’’) will
rexovo water and dirt depesits whick may be pres.
eat. Of the two metkods, the Izerteen conditiczer
is tho most eHeclive in removing these two cortam.
inating ageats. Ay equipment used for £lteriag
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CHARACTERISTICS AND RECONDITIONING

Inerieen should first be thorcughly cleaned with
benzne or naphtha, Every trace of any material
‘{oreign to Inerteen must be removed. If at all pos-
sible separate equipment should be used foz &lter-
ing Inerteen only.

Eydrogen chleride, caused by arcing, may be
eliminated by vigorously bubblitg dry nitrogen
through Inerteen. The nitrogen should be passed

through the drain valve at the bottom of the appara.

tus and allowed to escape through a vent at the
top. The nitregen should be discharged through a
pressure regulator attached to a stand pipe above
the level of the Inerteen in the apparatus to prevent
the Inerieen bom Howing into the regulator. The
nitrogen should be bubbled through the Inerieen at
a zale of one to three cubic feet per minute for a
peniod of four to six bours. This will require &om

- TESTING

Instructions for all tests listed correspend in gen-
eral to the recommendations of the American Society
for Testing Materials.

DIELECTRIC STRENGTH TEST

- Apparatus, The lestng trandormer and the
source of supply of energy shall not be less than 1,
kve, 22d the frequency shall not exceed 100 cycles
per second. Regulation stall be so contolled that
the khigh tensicn testing voliage tsken irom the
secondary of the testing transformer can be raised
gzadually witheut cpezing either primary or second.
ary circuit. The rate of rise shall approximate 3000
volts per second. The voltage may be measured by
an approved method which gives root-mean-square
values,

Some protection is desirable to prevent exces-
sive flow of curzent when breakdown of the Inerteen
. takes place. This protection preferably should be

in the primary or low voltage side of the testing

transformer. It is not especially important for trans-
formers of 5 kva or less, as the current is limited by |
the impedance of the transformer,

The standard test cup for holding the sample of
Inerieen shall bs made of a material having a suit.
" able dielectric strength, It must be insoluble in and
unatiacked by Inerieen or gasoline, and non-absorb-
en! as far as moisture, Inerteen, or gasoline are
concerned,

The electrodes in the fest cup l;éb?een which the
sample is tested shall ke circular discs of polished
Erass or copper, 1 in. in diameter, with square (90°)

two to eight cylinders (220 cu. f&. each) of dry

nittogen, based cn apparatus eontu'.ninq 150 to
2000 gallens of Inerteex.

Immediate application of the bubbling process
will zeduce the destructve action of the hydro-
chloric acid on the working parts and insulation,
thereby making it likely that the materials not dax.-
aged by arcing may be used in repairing the appa.
ratus. Also, use of the process will in most cases
make it pomblo to ub.:hctori]y reclaim the arced
Inertesn. -

Alter the hydrogen chloride has been removed |

by the bubbling process, the Inerteen should be
reclaimed by use of an Inerieen conditioner,

There is no commercially suitable methed for
separating transformer oil rom Inerteen.

METHODS 500544

edges. The electrodes shall be mounted in the test

cup with their axes horizeatal and coincident, with

a gap of 0.100 in. betweexa their adjacent faces, and
_with tops of electrodes about 1% in. below the top
“of the cup. (A suitable test cup is shown in Fig, ],
and pertable testing outlits in Figs. 2, 3 and 4.)

PROCEDURE

Toe spacing of electrodes shall be checked with
a gtandard round gauge having a diameter of 0.100
in., and the electrodes then locked in position.

The elecircdes and the {est cup shall be wiped
clean with dry, calendered Hissue paper or with a
clean, dry chamois skin and thoroughly rinsed with
Inertsen-free, dry gascline or benzine until they are
entirely &ee kom £bers.

- -The test cup shall be filled with dry, lead-bree
gasoline or benzine, and voltage applied with uni.
form increase at the rate of approximately 3000 volts
(rms) per second untl breskdown occurs. If the di.
electric strength is not less than 25 kv, the cup shal]
- be comsidered in suitable condition for testing the
Inerteen. If a lower test value is obtained the cup
shall be cleaned with gascline and the test repeated,

Note: Eveporation of gascline from the
electrodes may ckill them sufficiently to cause
- moisture to condense on their surface. For tkis
recson, cfter the final rinsing with gasoline,
the test cup should be immediately filled with
the Inerteen which is being tested, ond the test
mode af once, or the elecirodes should be
thoroughly dried before using.

"\,



YESTING METEODS : : . -

. Tie temperature of the tost cep and of the lner.-  as iz =iz the Inerteen thorsnghly belore filline o,
! tean whea lested shall be the same as that of the test cup. This is evan more impertan! with uses
room, which sbould ke between 68T and 86T, Ineneen than with new Inerleen as the impu=ite,

(20;C azd 30°C.) Testing a! lower lex=peratures Is  may e precipitated and the test may be midlead:z o
Y s = 3 Vg wrki i
tl:di: 7ive vasizble resuls which may ke mis. Tze cup skall be £lled with Inesteen to a beick:
) , i . of zo less than 0.79 in. (20 m) above the tep of e
The sa=7le {n the ccorlainer shall be agilated  elecodes.

m!h.a. swirling moten (i= aveid Introducing air) s0 The Inerteea shall be geatly agitated by reckizg
the cup and allowing it to stazd in the eup icr
27X ., threq minutes belore the frst and one mizute beizre
s St s Ay sack succeeding puncture. This will elow air
N NN .bubbl_es to éscape. ) .

g

3
e

- .
r -

Velizges shall be applied and incrersed uni.
formiy ef a rate of approzimetely 3000 volis (=)
per second uakl breakdown ocours as indiezled by
a contizuous discharge across the gap. (Occesiczal
momeatary disckarges which do not result in 2 pe:.
manex! are may cecur; these should be disregarded),

+

AL & AT Rt U A H

swer ~?w.
«i%

. TESTS
a. Except as specified i= () one breakdown test

skall e made o2 exch of Eve Ellings of the test o=,
If the average deviztion o= the mean axceeds .9
percent or if any individual tesi devistes mere tten
25 percent from the average, additizuiel teats uact
be mace. The cdicleciric stren—Lk shall be deter.

mined by averaging the Erst lve tests that coaioms
to the allowable vaciations.

e

5 - ‘

e g b L

b, Vzes Ixu<esn is tested in considerakle ez,
gy, 50 et the e required for tesking is excessiv
and whea it is merely desired to Ceter=ine whetkte:
the breakdown sefely ezceeds the limit specifed, o
in those cases woere (e amount of Izesteen avai.
eble for test may be very limited, one breakdew=
tes: skall be made on each of two &llings of the tes
cup. I neither breakdown is below this value, tze
Inerteen may be considered satidaciory azd zo
" further tests shall be sequired. I either of tte
~breakdowns is Jess than the specified value a breek. .
“down stell be made on each of three additiz=a!

fllings and lest results analyzed in accordazce
with (a). .

Report. The report shall include the volis (==s
.value) a! each breakdown and the average cf it
two or five breakdowrs and the temperature of %
Inerteen at the time of the test,

900545 pour TEST |

Note: The pro;:ec'ures covered by the follow.
ing instructions for the pour test, and espec-z..
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. TESTING METHODS

. meat The neutralization test must be made by
a cozmpeteat chemist, prefercbly cne speciall-
zing in this perticular field, Customers who do
pot possess these facilities are offered, at

nominal cost, the use of the Westinghouse -

Iperteen Testing Service. Coatact the pecrest
Westinghouse Office for details.

The pour point of Inerieen is the lowest tempez-
ature at which it will pour or flow whea it is chilled
without disturbance under certain defaite specilied
conditions. : . : .

Apparatus. The test jar (see Fig. 4) shall be
clear glass, of cylindrical shape, approximately 114
in. inside diameter and 415 to 5 in. high, with a flat
botiom. Aa erdizary 4 oz. Inerteen sample bottle
may be used if the test jar is not available,

The cork shall £t the test jar, and shall be bored
centrally to accommodate the test thermometer.

The thermometer shall ccniorm to A.S.TM. spes-
ifications for pour test. It may be ordered as:
AS.TM. thermoreter low cloud and pour, —70°F
'—56.7°C) to 70°F (+-21.1°C). ‘

L. L L 4 ,.._' . --‘ 23 .. ':._’; _: ." :
F1G. 3. Portable Trunk Type Insulating Liquid and
Insulating Testing Set, Eyﬁn. 30,000/60,000,Velta

The jacket shall be of glass or metal and shall be
watertight, of cylindrical form, flat bottomed, about
4l in. deep, with inside diameter 15 in. greater
than outlside diameter of the test jas.

A dise of cork or felt 1/ in. thick and of the same
diameter as the inside of the jacket shall be placed
{n the bottem of the jacket. )

The ring gasket shall be about ¥ in. thick, made
to &t snugly around the outside of the test jar and

- loosely inside the jackel This gasket may be made

of cork, felt, or other suitable matlerial, elastic
enougk o cling to the test jar and hard encugh to
hold its shape. The purpose of the ring gasket is to
prevent the test jar kom louching the jacket,

The cooling bath shall be of a type suitable for
obtaining the required temperature. The size and
shape of the bath are optional but a support suitable
for holding the jacket frmly in a vertical position is
essential. For determination of very low pour points,
a smaller insulated cooling bath may be used and
the test jar placed directly in it. The required bath
femperature may be maictained by refrigeration if
available, otherwise by suilable {reezing mixtures.

Procedure. The Inerieen to be tested shall be

 brought {o a temperature at least 25°F. (14°C.),

above tte approxizate cloud point. Moisture, if
present, shall be removed by any suitable method,
as by &ltrabon through dry &ilter paper uatl the
Inerteen is perfecily clear. (Such &ltration shall be
made at a temperature at least 25°F, (14°C.), above
the approximate cloud point.) The Inerteen shall be -
poured into the test jar, to a height of not less than
2 in. or more than 214 in. When necessary, the
Inerteen shall be heated in a water bath just exough
80 it will pour into the test jar.

The lest jar shall be tightly closed by the cork
carrying the test thermometer in a vertical position
in the center of the jar; the thermometer bulb should
be immersed so that the beginning of the capillary
shall be 1} in. below the surface of the Inerieen.

Heat without stirting to a .lomporaturo of 115°F.

' (46.1°C.) in a bath maintained at not higher than

118°F. (47.8°C.). The Inerteen shall then be cooled
to Q0°F. (32.2°C.) in air or in a water bath approxi-
mately 77 F. (25 C.} in temperatura.

The cork or felt disc shall be placed in the bottom
of the jackst and the fest jar, with the ring gasket,
1 in. above the bottem, shall be inseried into the
facket. The disc, gasket, and inside of jacket shall
be clean an¥ dry.
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“ESTING METHODS

During the cooling of the Inertees, care shall be

take= net to distuzh the mass of the Inerieen noz to-

per=:! the thermomster to shilt in the I=erteea.

The tezperatuze of the cocling bath shall be
esjusied se ¥ 2 1t i3 below the pour peint—approd-
rately «25.67 (32°C)—ocf the Inerieaz by not less
thany 15°F, (E.3°C) nor more than 30°F, (16.7°C),
azd the cocling bath ghall be meistained at this
lemperatcze !=roughout the test. Tae jacket ccon.
taining tte test jaz shall be supporied &mly in o

. vertical paci¥en in the cocling bath 3o ‘hat not moze -
- . than ] in, ! the facket projecis out of the cooling
_.nedim. ' [— ‘. .-..,n-' - .. Pht T rT . .

Beginzing at a femperature 20°F. (10.1°C.) above
Ye expecsied pour point, at eack lowe: iast.ther=om-
eter zeading whick is a multiple e S57F. (2.8°C).
the test jar shall be removed bom the jacket care-
fully and stall be tlted just sufticiently to asceriain
wietker ttese is & movement of the Inesteen in the
test jar. The complete operation of removal asd
replacemen! shall require not more than three sec.
onds, As socz ar the Inerteen in the test jar does
zot fow wkex the jer is tilted, the test jar shall be
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beld {n & borizontal position for exacily five secemds,
a9 noted by & stop waich or other accurate kzin-
device, and cbserved carehully, If the Inesee:
shows azy movement under these condilions, the
lest oz shall be immediately rezlaced in the jacke:
and the saxme procedure repeated at the sex! tem—.
perature reading S°F. (2.8°C.) below the previses
reading.

The test shall be continued iz this mazrer c=i! a
point is zeached at which the Inerteen iz tte tes

" far shows 2o move=en! when the test jar isteid &

& borizontal position for exacly five secozs: Txe
reading of the lest thermometer at this tempe: -ture,

- corrected for error If necessary, shall be rez-=2

The pour point skall be taken as the te=pe atere
5 F. (2.8 C.) above this selid peint. :
NEUTRALIZATION TEST

The Neubtalizalion Number is the numler of
milligrams of polassivm hydroxide recuired io nes.
tralize tke 2cid in oze gram of Inerteen,

Sclations Required. ' ..

a. Stapdesd Potzssium Hydroxide Soluticn (ales.

. bolic, 0.1 N)—add 6 . of c.p. 30lid KOH 1o 1 lites of

c.p. anhydrous isopropyl alcohel. Beil, 2add 2 ¢, &f
¢.p. Ba (OH)2 and boil again, Cool, flte: a=c sizre
in 2 checmically resistant botile protected by a guard
tube conteining soda lime and sodz astosios
2 gzzsite). Stendardize against pure petassin~ 2eZs

- phthalate uring pheaclphthaleiz es a= Indicz:oz.

b. Titzaticn Sclveai—Add SO0 ml. of c.p. bezzez e
axé S m) of water to 425 mi cf c.p. a=tyirovs
isspropyl aleshel ' _

¢. Algha.-Naphtholbenzein Indicater Sclukea—
Prepere a sclution containing 10 g. of alpha-napthel.
benzein per liter of ¢.p. anhydrous isopropyl aleszsl

Procedure. Into a 250 ml! Elemmeyer flack

'_'-.lntraéuco ‘40 g. of Inerteen weighed accurately,

Add 100 ] of the Hization solvent and 3 =!I of ite
incicator solution. Titrale immediately at a tez=perz.

. ture below 30°C. Cersider the exnd peint deXx=ile

it the coler chazge to green persists lor 1S seccnds.
A blank shiall be deter=ined on the solveat,

Calenlations. The peutralization number or =¢.
-B .
KOHE per g. of Inericen = (A 02,‘ $6.1
A wm! KOH sclutiea required for saxple,
B=m] XOH scluton required for blank,
N = zormality of ROH solution.
W = grasms of sa=ple used.




APPARATUS FOR RECONDITIONING

APPARATUS FOR RECONDITIONING ‘
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There are several types of recondiﬁﬁninq appa.
ratus available, the relative advantages of each of
which are as follows:

1. The Inerteea Conditioner is the most eHective
method of rexoving moisture, dist, and other con-
taminating materials fom Inerieen.

2. The filler press is suitable {or treating Inerteca
containing only small quantities of water and dirt.

INERTEEN CONDITIONER

The Inerteen Conditioner consists of a clay con-
tainer, clay &ilter, a motor-driven positive pressure
pump, attendant valves, gauges, and relief devices,
all mounted on a common base,

The motor and pump are combined as a unit and
a strainer is provided on input to the pump to pre-
vent entrance of large particles. The units are de-
signed to operate under working pressures up to 60
psi. However, the nsual operating pressure is 30

" psi to 40 pri. Excessive pressures are prevented by

" two automatic by-pass valves. One by-pass valve

connected across the pump is set to by-pass the
Inerieen at a pressure of 60 psi to 70 psi. The other
by-pass valve is connected on the discharge side
of the conditioner, This latier by-pass valve, releas-
ing at a pressure of approximately 5 psi, will avoid
kreaking the tandcrmer relief diaphragm when no
other relief is provided. Pump pressures aro in.

- dicated by a pressure gauge.

Seven GPM Unit. The aclivated clay is con-
tained in & tank moucied on one end of the flter
frame. This fank is provided with a cover which
incorporates an air-trap and vent to remove air
which might be present in the tank and piping.
The Inerteen is pumped up through the clay, insur.
ing thorough agitation of the clay and Ineriesn. The
Inerieen is passed through a wire screen prior to
exiering the paper filter {0 remove practically all of
the clay. The paper flter consists of 18 fames and

17 plates, alterzately spaced, mounted in a yoke.‘

One sheet of filter paper is used between each
plate and fraxe to provide a gaske! seel and remove
all traces of clay from the Inerieen. (See Fig. 8).

Three GPM Unit. This unit utifizes two tanks,
one within the other. The activated clay {s held
in the inner tank by suitable screexs at top and
bottom. The space below the inner tark is complete-
ly sealed off fom the rest of the space between the
two tanks. The cover is of double-deck construc.

tion, incorporaking the lop screen for the inner tank
and the sclid cover for the outer tank. The Izerteen
is pumped into the lower space and is forced up
through the activated clay, insuring thorough agita-
Hon of the clay and Inerteen. The lnerteen is passed
through the fine mesh upper screen and out into
the space between the two tanks. The discharge
pipe is at the lower end of the outside tark and any
air in the Inerteen is ttapped in the upper space of
the outside tank where it may be drawn off. .

Since the density of Inerteen is corsiderably
greater than that of water, moisture will float on the
surface of the Inerteen, It is, therefore, considered
advisable {o condition Inerteen from the top and
return 1t {0 the bottom of the Inerteen filled appara-
tus.

Ono charge of clay is composed of approximately
40 pounds of 15-30 mesh activated clay.® This rela.
tively large volume of clay makes only occasianal
chbanges of clay necessary, depeading of course on
the amount and condition of the Inertesn fltered.
Normally one charge will conditica approximately
3000 gellons of Inerieen. The coarse granulated
clay used gives maximum surface contact between
clay and liquid and makes possible a rapid and
thorough mixing of the clay and Inerteen to accom-
plish complete reconditioning of the Inertees as it
pesses through the clay tank. The clay granules
sre removed fom the Inerteen by means of fine
screen in the 3 GPM filter and by screen and paper
in the 7 GPM £lter.

The clay zever passes &mm;: to cause

wear on pump parts and consequent loss of pump-
ing capacity. As soon as the charge of activated
clay is placed in the tank and the cover clamped in
place, the unit is xudy for immediate use.

Neither clay nor ‘Hlter paper can be eHechvely

"dried of water afier they have once become

saturated with Inerteen. Therefore, extreme care
should be taken to see that both clay and Lilter paper
are thoroughly dried when placed in the filter,

The clay may bo dried in a high temperaturs
oven at 200 deg. C. for six hours and shallow pans
are preferred as containers for the clay while drying.
A peper drying oven may be used if a high tempera.

ture oven is not available, with a drying fime ex. .

tended fo approximately twenty-four hours at the
oven'’s highest {emperature. The filter paper should
be dried six to twelve hours at BS°C. to 100°C,,

“Tiliet papet and sctivated sloy may bo shlained brom the Westkaghauss Shases Plant

A\.
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FI1G. 8. Three Gallonisper-Minute Conditionar

depeading en the ceaditon of the paper and the
spacing of the sheeis iz the ove=. Both paper and
ciay skould te placed cizeclly in the Hler aler e
drying process as eitker, if exposed, will abserh
cozsiderable moisture &£z= the aimosphers in a
very skoz Exe, ) N :

Each fest ctarge of clay will absorb about three
callons of Izertesn. This should be provided for to
prevexnt cepleting the supply in the apparatus, but
=ost of this Inerieen may be zecovered when chang.
ing clay. : s

This can be accomplished maﬁ efectively by ze-

. moving the used clay &om the filter and placing it
. In a tank of approximately 30 gallons capacity eca- .,
taining about 5 gallozs of water. The tank ghould

bavé a drain valve 2! ils bottom edge and should
be tilied sormewhat loward this valve. The clay thus

"." placed in waler, baving a greater affinity for wiles,

will give up the Inerteen it has absorbed and become |

" .saturated with water. The Inerteen being heavier

than water will sink to the boticm; the clay and

+* - waler will float on top, AHer. setiling for several

bours, most of the Inerieen may be drawn off through
the valve. This Inerteen may be reconditioned aad

" osed again in rechargiag the eond.i%o‘g)e{j The used

clay should be discarded. 549

L To Prepare the 7 GPM Conditioner for

- Operation. Remove (he cover and screen from the

o.-.s\'.o-:—.—_q“—
- b ]
.“h 4

clay tank and Ell the tank with activated clay,

" 4440-3, fo within four inches of the betom ecge

of the inner flange. Replace screez 2zd cave-.
Release the pressice-sczew of the flter press a-<
locsen plates and Eames. Place one sheet of “B”
size blotting paper between the face of each &aze
azd plate, Care should be used to see that the k2=
thru the plates, Hames and paper ave in prope
alignmeat before the pressure screw is Hghtezes.
Close the discharge, tank by-pass, tazk drain, s :.
tion and sucticn-test valves. Open the air discka-ze

* valve, Pour sufficient Inerteen into the drip pa= :s

Ell the clay tank azd wet the clay, This will requize
approximately eight gallons of Inerteen. Stazt -
molor and open the drip pan valve a small amou-:
so that not less th2n § minutes are required to Al the
clay task, saturztag the clay with Ineseen. (if Iner.
leen is admitted too rapidly, it will tend to pack &=: -
clay inio the top of the tank.) With the valve at t==

apparatus closed, open the suction-lest valve 5
subject the sucticn line to pressure and thus check
it for leaks. Stop moter and close suchon.test, 2ic
discharge, and drip pan valves, ) :

To begin conditicning lterteen iz Izerieen £lled
apparatus, cpen the apparatus velves. Open the
conditioner discharge and suchon valves. At inter-
vals open air discharge valve to allow trappedair io
escape and close when Irecteen slazs to dow
through valve. Open drip pan valve at intervals too,
to remove Inerteen which may bave dripped ints
ite drip pan,

Whea it is necessary to change the clay, first
close the valve in the suction line, close the tazik

e
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T1G, 6. Seven Gallon-per-Minute Conditioner
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APPARATUS FOR RECONDITIONING

inlet and outlet valves, cpen the tank by-pass valve,

"the tank drain valve and the air vent valve to per.

mil the free Inerieen in the tank to drain into the
lower drip pan. Open the drip pan valve and puxmp
the Inerteen ho:n the drip pan through the lter
press. Shut down the motor and remove the clay
frem the tank and re&ll with fresh clay as previously
described.

To change the filter or blotting papers, stop the
motor and close suction and discharge valves. Slow-

ly back off the pressure screw, permitting the Iner. -
teen trapped in the frames to be released gradually, .

Then back off the pressure screw completely, open

up the press and let the surplus Inerteen drain fom

the papers. Replace the saturated papers with claan
dry paper and retighten the press.

If the system-seal is not breken, it will only be
necessary to open the discharge and suction valves
and start the molor to resume conditicning the
Inerteen.

To Prepare the 3 GPM Conditioner for
Operation, Remove the cover and screen fom the

wclay tank and £ll the inner tank with activated clay,

4440-3, to within four inches of the top. Replace
screen and cover. Close the discharge and suction
valves and open air discharge and drip pan valves
about ¥3 open. Start motor and pour sufficient
Inerteen inio the drip pan to £l the clay tank and
wel the clay, This will require approximately eight
gallons. Not less than £ve rinutes sbould be re-
quired to Hll the clay tank and saturate the clay with
Inerteen. With the valve at the apparatus closed,
open the suction.test valve to subject the suction
line to pressu.ro and thus check it for leaks. Stop
molor and close suction-est, m discharge and
drip pan valves.

To begin conditioning Inerteen, open appaniﬁ
valves, open the cond.ibonnr d.bc.hugo u:d tucbon

At inlervah open air dischuqo valvo to lct
trapped air escape and close as scon as Inortoen
Hows from the valve. )

When it is necem.ry to change the clay, frst
stop motor and close the valves in the sucticn and

. discharge lines. Remove discharge hose and open

the discharge valve and tank drain valve to permit
the Inerteen in the tank and discharge hose to drain
into & container. Afler draining {s complete, remove
inner tank and dump the clay kom the inner tank
and refill with hesh clay as previously described.
The used clay should be discarded. -

BLOTTER FILTER PRESS

The blotier filter press (See Fig. 7) is essexntially
a aumber of sets of blotier filter papers in paralle],
each set containing several thicknesses. The Iner.
teen is pumped through flter paper which absorbs
the water and strains out the sediment.

Other Classes of Service. Although there are

other uses, such as cleaning of low-viscosisty insulat.
ing compounds, benzine, ete., it is recommended
that a cleaning device intended for Inerieen 1o
conditioning should not be used for other classes of
work, due to danger of subsequent contaminaton
of the Inerteen.

Capacity. The capacity of these mackines, with
Inerteen pressure and fillering area fixed, depends
eon the viscosity of the Inerteen and its feedom kom
dirt. With fairly clean Inerteen at ordinary room
temperature, the capacity of the machines will vary
from normal to about 15 percent above normal, de-
pending on the viscosity (which varies with the
temperaturs). It has been found that the best resulis
are obtained when the Inertean temperature’ is
about 50°C. The average working pressure of thesa
machines is Jecs than 40 psi and the pressure relief
valve s set at the factory to by-pass the full flow at
from 60 psi to 80 psi.

Apparatus, There are three standard sizes of
Westinghouse filter presses: B-S, B-10, and A.30.
The leiter designates the size of filter paper; the
number indicates the relative capacity in gallons
per minute,

The complete outlit consists of filterpress, moter,
strainer, pump, gas trap, pressure gauge, drip pan,
wheels, and piping. The piping is arranged so the
line can be tested for leaks under pressure. All
machines are mounted on a fabricated structural
steel frame. The drip pan can be removed by dis-

 connecting one pipe coupling and four bolts. The

strainer can be cloarned by disconnecting three bolts.
The pumps are of the helical-gear type to insure
quietness and smooth flow of Inerteen. The A-30

_pump is connected to the motor through flexible
' couplings. The B-5 and B-10 pumps are mounted

directly on the rear motor bracket and driven
through a hehcal reduchon gear.

The filter press proper is made up of a series of
cast iron plates and frames assembled alternately,
with the filter papers between them. By means of a
screw azd cast-iren end block, the plates, fames,
and papers are forced tightly together. Except for
a machined rim which serves as a joint to prevent

SNYI550
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the escape of Inerteen, the plates aze cast with gmall
pyzamids cn both suriaces,

The plates end Sames have holes in two comers
and supporszg lugs at the sides. The plates bave
bazdles cast on the top edge. When the plates azd
frazes eze assextied with the Alter papers betweez,
the boles {or= the inlet and cutlet. The frames have
tte holes iz the Lpper corner connected by small
ducis to the middle of the &rame. The plates have

ducls leading &im the.suriace of the plate to the ki
hole in tho' lower comer. (See Fig. B). . - - ..

.. The lnerieez exters under pressure at the lop

" . corner throuch the inlet formed by the holes in the

\.)

. zemoved in succession.

" bames, plates, a=d Elter papers, Dows into the fames

througk the szme ducls, azd completely Ells the
chamber formed by the &£a—e azd two se's of Klter
paper. £s there aze no ouilet ducts ia the kaxe,
tte Inericen is forced through the paper and fows
along the grooves between the rows ol pyramids
azd out throuch the ducis provided at the lower

- comner of the =lates. The dry Elter paper takes up

e meoicure and zemoves the sediment fom the
Inerteen,

Operaﬁoa. The Eller rress is made ready for
operation by placiag & set of Eve sheels of filter
paper (..ha! beve been thoroughly dried in an elec.
lric oven) Setwees each Eller plate and frame. The
holes in the filter paper must line up with the holes
in the plates azd Ez=es. The sediment is stained
ouf by the £s2 laves cf piper and the moitiure s

- takez up =¥ Le copillary 2s¥en of the paper.

If azy meishize rexaizs, it indicales that the Elter
< pepers are safurzted witk moisture and should be
" renewed. No rule cex be given as to how citen the

papers must be changed, as this depends entizely
oo the cenditicn ¢of the Inerieez. The usual pro-
cedure is lo run the mackine for about balf an bour
.. the Inerteon is not in very bad condition) and
. kea shut down; remove cne shest Eom the inlet

side of sach set. (The Same is the inlet side and the
. plate is the outlet .-..:.- ) Frequeat dielectric.\fesis
skould be made cusing this procedure as wet Iner-
teen may necesslate rechargizg the £lter press with
a full set of papers before the five sheels have beea

500551

. The quickest metho? cf e : a quantly of
- Tnerteen is to pump 2ll the Izerteen through the

filter end i=ts axoiker tank which is clezn and dry.
U care is laxen to ctange the Elter papers belcre
they become saturaled, the Inerteea will be clean
angd dry. If a second tank lor holding the Izerieen

‘ desirable. i .. iuodtel s
. side of each se! 22d put {n a new sheet on the outlet .
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B..10 Blotter Fllter Press -

ric. 1.

ts not avallable, oz if it is desired to &lter the Inerteez
of apperatus while it is in service, the Ineriecz
may be pumped from the fop of the apparatus tank
through the Hlter and returned to the boitom of the
same tank under the surface of the Izerieen T-i:
operatica should be continued uni) the Inerieez it
ths apparatus tank skows a suficecztly h.u;‘- dicles-

tric strength.

Wheaa Ia:ge q'ua.nt!'y of I..er'.ean is to be £ltereZ,
time may ke saved by using two &lter Fresses, &3
of whick may be operated while the cther is tei=
recharged. X

Filterisg t!::m.gn blotter Eller papers doe: ze:
matesially reduce organic acidity or impreve ze-
sistance to emulsifzation, althougl ite dieles==
s=ength may be resiored o a saticfaciory valze.

- The capacity of the Hlter press is much reduzed
when operating at low temperatures,

Wher the Inerieen has lo be Elierad at low tex.
peratures, an edd;bona.l pu.:np i the pape L:m is

. Inerisen n appantu eontuninaied by cmy a
small amount of m:moisture may be reconditioned by
drawing the Inerieen fom the lop of the apparatus
tank, passing it through the fller precs, and zu=p-
ing it back isto the bottom of the apparatue. T:e
Inerteen skould be put through the system v=il a
sample drawn &om the top of the apparatus gives
salisfactory dielectic values,

Blotter Filter Paper. The filler paper veed is
a special grede of blotting paper adout 025 in.
thick; it conlains no csloring maler or chex!

which might injure the Inerieen. Five sheete cut to
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_ the proper size, 127 in. square for the A sizes and

73 in. square jor the B sizes, and with bholes
punched to correspond with the holes in the plates
and frames, are used between each plate and the
acjacent fzames,

To obtain the best results in recondiicning Iner-
leen, the paper must be perfectly dry whea first
placed in the press. Filter paper always takes up

- - -'-.: .,: ".,"-....' '.'-..f-g

o

FE "‘""";'" "."'."_"_7‘ .‘ "!:"‘_"'1"""“-"'. ‘.t"ﬁ:_,"".','f. r

T1G. 8. Blotier Filter Press Frame
Showing Blottar Filter Papers in Place

molsture i exposed 1o the air for any length of me
ard for this reason care must be used in handling.
The standard paper {s carried in packages contain-
ing one ream, carefully wrapped in waxed paper
and covered with heavy wrapping paper,

Electric Drying Qvens. Eeckric drying evens
for use with Type A and Type B filter presses require
2000 watts and 1400 watis respectively. The intedior
of the ovens Is provided with rods for supporting
the Llter paper to facilitate rapid and thorough dry-
ing. An asutomatic thermostat baving a range of
65°C to 120°C is provided for maintaining uniform

‘oven temperature. The thermostat is adjusted at the

factory for 100°C, the recommended value, and the
setting marked so tha! the operato: may convenient.
ly reset thermostat to 100°C if adjustment is changed.

The standard thermostat-equipped oven is suit.
able for altemating current ozly. Ovens to operate
en direc! current are special and zre equipped with
a thermometer and a manually operaled three-heat
switch,

By moving one rod, the Type A oven can be used

: i | for drying Type B papes.

The normal capacity of the Type A oven is 240
sheeis and the Type B oven is 180 sheeis when

spaced 1 inch apart.
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INERTEEN® INSULATING FLUID
P.D.S. 54201CM
Inerteen is & synthetic non-inflammatle and non-explosive insulating and cocling
Lquid It has proved its suitability for use in all Westinghouse Inerteen insulated

apperatus. In order lo insure the proper periormance of the apparatus, only Waesting-
house Inerteen should be used.

This publicatioz gives lhe instrucons for bandling, inspection, and maintenance
which experience has shown are important in cbtaining the best service from the
Inerieen.

* Registered trade-mark for Westinghouse Askarel

509508..
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SHIPMENT

Inerteen is'shipped in tazk cars, drams, or cans. ’

The ocemmn tank cars are usually lagged lo prevent
repid Cuchuations in texmperature during trapsit and
thus recuze the axount of expansion and contract.
ton ¢f lnerteez. Changes in the volume of the
Inerieen due to lemperature changes tezd o czuse
breathing in of meist eir resulting in coadensation
of moishure inside the contaizer, azd lowering of
tze dielesic sireagit of the Inerteen.

Whez skipped in drums, the Inerieen and the
drums ere bolb heated above zoom le=perature
wkile the drums are being flied, p=d the bu=gs
ere tighlened im—edialely after Elling, Alter cool-
ing to pormal texzpesative, the bungs are again
tghtened. The d-uxs are provided witk screw
bungs Baving gaciels to prevent adxission of water.

Wkez skippes ia cazs, the cans as well as the
Inerieen are healed above room lemperature while
Leing £led and are hermelically sealed immediate-
ly after fllizs,

STORING

Droims, A« ssez as a drum of Inerteen has been
uxzloaded, the bu=g should be exa=ined and tight-
ened i it is locse, It is peseible for bungs to became
locsened by caange in lemperature or rough hand.
ling in tansit I loosened, be sure lnerieen is
lested baizze u.ﬁ.ng o combm!ng it with good

Inerleen .. -
It is ve:y éu‘.:r.b]o !hal Inerteen !.n t!.n:ns bo

siored in a closed roem. Outdeor storage of Inerieen
is alv:ays hazardecus fo the Inertesz 2nd should be
avoiced §f at all pessible. If {t is necessary to siore
“nerieen ocuiside, proteciion against direct contact
of rain and smow should be provided. Drums stored

. outdcors shoulé be placed so that bungs will be

pretected o= =cisture. It is desirable to cocver
the drums with a tarpanlia,

Cans, Cans contaizing Inerieen r=ust not be

NG

Screw caps azs provided on the caxs i use wee=
the Izarieen is ozly partially removes aker ber—metc-
seal bas been broken. By replacing the screw cazs,
contarminafion by moisture and dixt will be retasdesd,
but the Inerieen must be tested just before usizs.

Storage Tank. The storage 2ok should e
mouxnied oo piers 3o that it will not teuch the grovss,
and will be accessitle to ol points fer inspestics
for leakage.

1t is desirable to mairtain the te=perature cf tte
Inerteen and tank a Lttle above the lemperature c!
the surrounding air as this prever's condezsalic=
of moisture in the tank which would afect the ¢
electric strength of the Inertees.

The tank shorld preferakly have a convex belio=,
ellowing for the installation of a crain cock at the
lowest point for remeving dirt or tazk sczie whiek
might settle oul. As Inerteen is heavier thaa wates,
mest all of any weler present will, in “=e rise lo tte
lop of the lnesteen. A valve gomewiere mear ih:
sormal top level of the Inertees showls be provides
{or drawing off water-contaminatiec Inerieea. Pz
vision for drawizg of the Inerieen stounld also ke

made near the boliom of the tank, .

BANDLING

Caution: Inerteen is a slkin irritant, Un.
necessary contact with the iquid or its vaper,
. particularly when {2 s hot, should be avcices.
_Especially the eyes, nose, and lips are effectes
“when Inerteen comes in contact with them.
Certain s2fsty precautions must be observesd
when handling Inertesn.

In case Ineiteen comes in contact with the Sx_
the pasis afiected shouid be thoroughly wasted i=
soapy waler and followed by an a:ph..ahc_ H

4.

cold cream. A mupply of these materials stzw's

be kept evailable at ell times where perscz...

are wotking wilh Inerteen. Coztinued exposy

exposed to the weather, Seals sheuld be kgbxqis.bsmy cause erupicns on cerfain izmdividuale - -

until the Inerteex is actually needed.

o the absomhcn of Inerteen tkrough the por::
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RECEIVING, REANDLING, STORING

of the skin. Cleanliness ameng workmen bandling”
‘Inerteen is a very good safequard against such

efocts, Application of caster oil is recommended
for the ayes, castor oil or cold cream for the nose
and lips.

Hot apparatus should not be opened excep! in
well.ventilated places. Large quantities of Inerteen
should be handled in a closed system., Workmen
should be protecied from frequent contact with any
appreciable vapor concentration and from frequent
skin contact with Inerteen.

In case Inerieen is spilled on one's clothing, the
clothing should be changed as soon as possible and
the sciled clothing laundered before it is worn again.
Gloves such as Westinghouse S§1379 974 should
be wom when it is necessary to put one's band into
Inerteen or when paris of apparatus must be
bandled wet. '

Mineral oil is completely miscible with Inerteen
end i is prectically impossible to separate them.
Therefore, it is imporiant to aveid conptaminating
Inerieen with eny kind of oil, since its presence

. -changes the non-inflammable and non-explosive
characleristics of Inerteen.

- Note: The Inerteen should be sampled and
lested before being transferred from the con-
tainer fo the cppcratus, particulerly in cases
where the wire Jock-secl bas been broken. In
cases where the cpparctus is received with the
Inerteen installed, the Inoerteen should be sam-
Pled and tested before the opparctus is put into
service, as described loter in this book.

When pulting new apparatus into service,.seo
that the apparatus tank is free fom moisture and
{foreign material.

Although the drums and tank cars are thoroughly
washed and dried at the refinery before filling, a
vertain amount of scale is sometimes loosened from
the inside in transit. Therefore, Inerieca which has
not been filtered should be strained through three or
more thicknesses of muslin, or other clesely woven
cotton cloth which bas been thoroughly washed and
dried to remove the sizing. The straining cloths may
be stretched across a funnel of large size and should
bo zenewed at frequent intervals,

!mportant. Extreme precautions must be
taken to insure the absclute dryness and
cleanliness of the apparatus before filling it
with Inerteen, and to prevent the entrance of
water and dirt during the transfer of the Iner-

teen to the apparatus.
o e spparat 510510

The preparation axd filling of outdoor nppuatua
should preferably be done oa a clear, dry day; U
this iz not pessible, protection against meisture must
be provided.

All vessels used for translerring the Inerteen
should be carehully inspecied to see that they axe
absclutely dry and {ree kowm contamination.

Impertant: Always use all-rmetal heose or
pipe when handling tha Inerteen. A hose made
of natural rubber sheuld not be used. Inerteen
can easily becomae contaminated from the
sulphur in the natural rubber, and should not.
be allowed to come in contact with it.

When it is necessary to transfer Inerieen from
warm surroundings to apparatus exposed to extreme-
ly cold westber, even when the dielectric strength
at room temperature is high, it is desirable to cir-
culate the Inerieen through an Inerteea conditioner
at room temperature. A similar procedure is also
advisable in the case of apparatus erected inside
and later exposed to cold weathor, the reason being
that Inerteez will absorh more water at higher
temperatures which will be thrown out of solutien
at lower temperetures, The remainder will be in
suspension in the Inerieen and will lower the di.
electric strength.

A drum of cold Inerteea whea taken into a warm
room will “swea!”, and the resulting moisture on the
surface may mix with the Inerteen as it fows from
the drum. Belore breaking the sezl, the drum should
therefore be allowed {o stand long enough to reach
room temperature, which may require eight hours,
or even longer under extreme lemperature condi-
tomns.

Cleaning Contaminated Drums. The clean-
ing of drums which have contained used Inerteen
requires greal care in order lo insure a thoroughly
clean drum, :

It is preferable to retum such drums to the
supplier where adequate clecning facilities are
availoble, rather thaan to attempt to clean them.

If it is necessary {o clean such drums, the following
procedure is recommended:

Rinse the drum thoroughly with gassline or ben-
zine, using about one gallon each time, unt] the
solvent shows no discoloration after using. Allow
it to drain, then pump out the last traces of sclvent

‘ with a vacuum pump, using a brass pipe flatiened

at the lower end to explore the corners of the drum,
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RECZIVING, RANDLIN

. STORING

Cantion: Do not use a stee! pipe becauss of
the danger of a spark igniting the gascline or
benzine vapor.

Next, heat the drum with bungkcle down, 1o a
veaiilated oven at a texmperature cof at least BS°C,
(1S0°F.) for =ixisen houss. (A simple oven for this
pwyose =2y be made from sheet metal and heated

- with slea=s cr an eleciric beater.) Blow out the deum

with dry zilregen or dry air to remove any lLinger.
ing explosive vapors. Screw the bung on tightly
before removing the drum fom the oven. Use a
new washer with the bu=g to insure a tight seal.

Caution: Open Hames must always be kept
away from the oven to prevent igniting in-
flammable gases which might be remaining
in drurn when placed in the oven.

Re£lling Drums. The practics of refilling
drums with Inerteen is undesirable and should be
avoided wtenever pessible, for unless the utmest
precautons are taken, the Inerteen is likely to
become contaminated.

SARPLE

A good fireproc! insulating liquid is cne that will
act as en insulating liquid, will carry the heat away
frem the apparatus, a=d is fireproct, Westinghouse
Inerteea xeets these re:rmmmen!s with the follow-
{sg ckarast e-:sbcs'

1. Eig: Sisleckic sirength.

2. ereéc::. bom imcrganic acid, alkal!, and cor-
tosive sulphur (To prevent Injury to insula.
oz a=d eonducicss)

3. Low viscosily. (To provide good ha! transier)

4. Low pour point.

8. Fireprocl -

CAUSES OF DETERIORATION

ll
3
d

. 'l'ho pnncxpal causes of de!enomﬁon of Inericen
.m- - -_. '_4_- - .....__ (XS ‘. - .' :-'-.' ‘.u..... .

-~ . &

1. Presenco of watez.

2. Arcing. )

Condensation frem moist air due to buathmg of
the epparatus, especially when the apparatus is

_nol continuously in sesvice, may injure the Inerteen.
'(The moistair drawn into the apparatus condenses

moisture on the surface of the Inerieex and inside
of the tank) The Inerteen may also be contaminated
with water through leakage such as ko leaky cocl-
ing coils or covers,

Arcing or buming in Inerteen produces fnely

_divided carton and gases wkich are mosiy hydro-

I § is necessary to refll them lor storage, dru=s
which bave beez unsed cnly fer clean, dry Inerteez

~ should be reserved for this purpese. They sheu!d

be closed immediately afier being exmplied, lo ez
clude dirt and water. Afler reflling, they s
be exzmined to ses that they do not leak.

Whenever a drum is to be 4lled with Inerteesn,
tke temperatuze of the drum and of the lmertcen
stould be a! least 5.5°C. (10'T.) higher tha= the
air, but the temperature of the drum need not be 1he
same s that of the Inerteen.

A new washer should be used with the bung aach
time the drum is retilled, to insure 2 Gght seal
These weshess may be obteined fom the pearest
Westinghouse Office and {8 {s recommended that a
supply be kept on hand. Natural rubber ccmposi-
ton wasbers should never be used as they would -
be alacked by the Inerieen.

Druxms fo be refilled witk Inerteen for storace
should be pla.inly zarked with paint for identitization.

AWD EMSPECTION

gen ctloride. Hydrogea chloride in the presence
of meisture forms hydrockloric acid which may sacn
darage the insulation in the apparatus and cause
rusting of ferrous materials.

Sizce hydroges chloride is formes quickly after

" the arcing occuss, neither the Inecieen por ihe

apparatus should be expesed to the atmcesphere
(whick always coniains more or less =oisture)
unkl an attexpt has been made to re=ove the bydre-
gen chloride, See Rezonditioning, Page 7, for the
methed of pusification.

50051 amPLING INERTEEN

The dielectric strength of Inerteen is afected by
the mos! minute traces of certain impurilies, partic. *
ularly water, It is imporiant that the greatest caze be
takez in ebtainizg the samples and in handling the=
to aveid contamination. There have been low di-
electic test resulis seported kom the feld whizh,
uper investigation, bave been found to be largely
a matier of carelessaess in handling,

Al sampling and lesizg equipmen! must ke
therougkly dry and clean. It is recommmended that
sempling and tesing equiprment used for baadling
Inerteez and servicizg Inerieen be used for =o'
other purpese. Care must be used in tald=g sa=ples
of Inerleen and sealing them prior to tesing. It is
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SAMPLING AND INSPECTION.

Hesirable thal samples of [nerieen be removed ko
12y container oo clear days oaly, azd when the
texmperature of the Inerteen is a! least as high as the

{ezperature of the surroucding air,

Use only tin costainers with screwed metal caps
or glass bottles with lnerteen-resistant stcppers to
hold Inerieen samples. U {t becomes necessary to
use other than factory sampling coztainors, they
should be rinsed with clean naptha, washed with
strong soap suds, and rinsed thoroughly im bot
water, and then dried at approximately 110°C. for
four bours with neck down in a circulating air oven.
I the containers are not used immediately after
clezniing, they should be sealed tightly and stored
in a dry, clean place. // Al

Provision is mace oz all Inerieen transiormers to
cbtain a lop sample of the Inerieen, bowever on a
tassformer that is in operation, a sample may be
taken fom either the top or botiom since any
meisture preseat will be mixed in, due to circula.

" on of the Inerieen. In sampling, allow & small

L

amousnt of Inerieen to run out to fush the sampling
connection clean before collecting the sample. The
Inerisen should be put inlo the sample conlainers

" ‘mmedialely and the caps screwed ca tightly. The

sabel for each econtainer should be marked clearly
with tte serial sumber of the tansiormer or com.
periment from whick the Inerteen was taken,

Before taking samples from a siorage tank, the
Inerieen should be allowed io settle for approxi-
=alely twelve hours so that if there is any moisture

present, it, bavicg a lower specific gravity, will rise .

{o the top where the sample is o be laken, A clean
sceak-thief should be used to obtain the samples,
Essentially, the same precauticns {o preveat mois-
ture and dirt contamination should be used as out-
lined above.

Quantity of Sample. It is recommended tha!

one 16 oz, botlle of Ineriesn be taken as a sample for " ! -

lesting. At least one sample should be taken &rom
a tank car of Inerieen. One sample may be faken
kom each drum, or if desired, a compesite sample
may be made from Inerieen from five drums, pro-
vided all of the drums a-e airtight. When the bung
{s B-st loosened, a hissing sound should be heard,
which indicates that the drum has been airtight, If
the test of the composite sample is not satisfactery, a

unple from each of the drums repxesented sbhould
=2 {ested,

When drums have been stored exposed to the
weather, a sample from each drum must be tesied
to determine if it is suitable for use.

[

PERIODIC INSPECTION

It is desirable that periodic inspections of Inerteen
apparatus be made and that samples of Inerieen
be taken &rom each and from all eompartmerts
of any apparatus and tested after & short period of
servics (approximately three months for transior-
mers), Following this, whez operating conditions

permit, routine sampling and testing of the Inerieoen .

at intervals of six months to one year are suggesied.
Accurate records should be kept of such inspec-
ticns and tests and if the Inerteen shows a di-

- olectric strength of less than 22 kv, it should be

conditioned, If faciliies are not available for
testing Inerteen, see “Westinghouse Inerteen Test-
ing Service” below, and also P.L. 44-850. When

an appreciable amount of Inerteen is removed
&om any apparatus, it should be replaced with
an equal amoust of new Inerteen so that the liquid
level in the apparatus {3 maintained. The Inerteen
used for replacement purposes should have a
dielectric strength of not less than 30 k.

INERTEEN TESTING SERVICE

Many users of Inerteen do not have the necessary
facilities fcr testing it. In order ‘that these use:s
may be eble to make the periodic tests recom.
readed, Westinghouse Heciric Corporation has
established an Inerieen testing service to provide
a careful test by experienced engineers, and a
prompl report of tes! results,

Two special 16 oz. sample bottles per mailing
container (W) S¢ 1608 €28, as well as necessary
packing and printed matter, may be cbtained by
contacting the nearest Westinghouse Office. (The
botile and the container will not be returned to the

" customer.)

After drawing the sample of Inerteen, the cus.
tomer should seal the bottle and mail it to the Westing-
house Electric Corperation, Plaat Laboratory, Sharon,
PFa. To simplify these details, an instruction and
order sheet and a printed return label have been
included in the carion container. The inshtructions
cover lhe taking of the sample and its proper prep-
aration for mailing, The order sheet must be
sent? to the nearest Westinghouse Office.

When samples of Inerteen are zeceived for test-
ing, they are sent to the Plant Laboratory and tested
in accordance with methods described under "Test-
ing Methods,” which follows and is part of this
Instructien Book. S005172

In addiion to dielectric tests, Westinghouse is
also prepared to make a physxcal and chemical ex-
amination i so requested. (The customer should
plainly indicatethe type ol service desired.)

\



>atsLING AND INS? TION

The pbysical and chemical examination -consists
of an examinatsn of tte lneriees by a competent

chexmist. Recommaendations will be made as to the -

suitability of the Inerteea for coatinued use, whether
it would be desirakie and economical to clean i,
and in a geaeral way, the preferred method of clean.
ing. In submitng se=ples for this service, the

h.isbry of the Inerieen nprutn!ed skould be ¢ive=
as co=pletely as possible.

Power facior test of [nerteen at 60 cycles ca= be
made.

(For details refer to the neavest Westingh-=se
Qtfice.)

GEARRC”"‘RESEECS AF'D R"‘C@ MDIT @P NG

CP’.A.RACTERISTICS

Inerieen is chexically stable. It is straw-yellow
in color. It is not afezied by reactca with other
=materials reqularly used irn the masuiachuze of
Inericen appesahus. It is zon-oxidizizg aad noz.
corresive at texperatures cczsiderably above those
sormally obtained in Inerieen apparatus. Inerieen
will not siudge under axy operating condition.

The dieleciric sivexgit of Inerteen will compare
favorably with that of ixsulaling oil when tested
under the same conditions, Queality semples of
Inerieen lesied uzder laboratory conditions may
show a dielecitic streagth in excess of 40kv. Care
must be exercised {n handlizg and testing Inesteen,
Ineriees must be kept i= cleaxn, sealed coztainers to
preves! less by evaperatca or coplaminaticn by
moisiure or dist,

Inerieen exeris a stzorny scivex! aclion on moest
va.r:.x..hes, gums, and paizis, Such materials are
aet ured in the constructsz of Inerteen apperatus.
No materizls should be used in Inerieen apparatns
except those approved by ihe Westinghouse Eleckic
Corporation. '

Inerieea has an [rritaling efect npoi the skin,
I it is necessary to handle i}, see the caution note

under Receiving, Sioriag, and .Eandling. (See

Page 3.) It shonld be zemembered that mineral efl

is ‘completely miscible with Inerteen; in fact, it is

practically impessible lo separate m.ineral oil and
Inerteen. .

Specifie Ciuazacter'sﬁés o! Inesteen. As
sutlined in “Method of Testing Askarels AS.T.M.
0801,” the specific chmcte*.sh:s of Inericen are:

Y 1. Bum peint: None -
% ./ 2. Chemical stabilitys No gezeration of fres
: chloridesunderzermal operating conditiors
3. Color: (Maxizmum) 100 APH. ..\
4. Condition: Clear 500513

\
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5. Dielectric constant
At 1000 cycles T7°F (25°C), 5.7 10 8.2
At 1000 cycles 212°F (100°C), 4.8 t0 5.0
6. Dielectic stength: (Minimum) 77°F (25°C)
At point of skizment, 35 ky
At point of receipt, 30 kv
7. Electrical resistivity: (Minimusms)
500 z 10* ohms/em? (212°F (100°C) at 50C
. volts d-c)
. Power fzctory .
At 60 cycles, 27°F (25°C) 253
At 80 cycles, 212°T (100°C) 25¢7
8. Fixed chlorine content (Minimum) 42 pe:-
cent
Free chlorides: Less than 010 ppm
Nsutralization number: Less thaa 0.014.m¢.
of NaOH /gzaz.
Pour Peimt: (Maximum) plus 7°F (minus
14°C)
Rekactive index:
At 77°F (25°C), 1.624 10 1.6286
Specilic gravitn
At 60°F/60°F (15.5°C/15.5°C), 1.38! to
1.392
Deazsity: 11.5 pounds per gal.
Viscesity:
At 100°F (37.8°C), 82-92 seconds
Moxshzre Qf'axmun) 35 ppm

- RECONDITIONING |
Reconditioring will be necessary to remove

10,
11,

12.
13.
14.

15,
16.

‘water, dirt and hydrogen chloride which may be

present and contamizating the Inerteea.

The bloter filter press and the Inerieen condi-
ticner (beth of which will be explained later in this
book under “Apperztus for Reconditioning’’) will
recove water and dirt deposils which may Le pres.
ext. Of the twe methods, the Inerteen conditiozer
is the wost efective in removing these two contam-
{nating agents. Arny egquipment used for gl

-
& oy
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“HARACTERISTICS AND RECONDITIONING

Inerteen should Hrst be thoroughly cleaned with
beza=ne or naphiba. Every trace of any material
foreign to Inerteen must be removed. I at all pos-
sible separate equipment should be used for filter-
ing Inerteen only.

Hydrogen chloride, caused by arcing, may be
ekiminated by vigorously bubbling dry nitrogen
through Inerteen. The nitrogen should be passed
through the drain valve at the bottom of the appara-
tus and allowed to escape through a vent at the
top. The nitrogen should be discharged througk a
sressure regulator attached to a stand pipe above
the leve] of the Inerteen in the apparatus to prevent
tbe Inerieen from flowing into the regulator. The
nitrogen should be bubbled through tke Inerteen at
a rate of one to thres cubic feet per minute for a
period of four 1o six hours. This will require fom

TESTING

= lustructions for all tests listed correspond in gexn-

iralto the recommendations of tthe American Society

~ for Tesking Materials.

DIELECTRIC STRENGTH TEST

Apparatus, The testzg transiormer and the
source of supply of energy shall not be Jess than 14
kva, and the frequency shall not exceed 100 cycles
per second. Regsulation shell be so controlled that
the hich lension lesting voltage taken fom the
seccndary of the testing transiormer can be raised
graduelly without cpening either primary or second.
ary circuit. The rele of rise shell approzimate 3000
valis per secozd. The voltage may be measured by
ea approved method which gives root-mean-square
valzes.

Scme prolection is desirable to prevent exces-
sive flow of currezt whea breakdown of the Inerieen

" takes place. This protection preferably should be

in the primary or low voltage side of the testing
transiormer. It is not especially important for trans-
formers of 5 kva or less, as the current is limited by
the impedance of the transformer.

The standard lest cup for holding the sample of
Inerieen shall be made of a material baving 2 suif-
able dielectric strength. It must be insoluble in and
unatiacked by Inerieen or gasoline, and nen-absorb.
ent as far as moisture, Inerteen, or gasoline are
cencerned.

The electrodes in the test cup between vhich the
semple is tested shall be circular discs of pelished
brass or copper, 1in. in diameler, with square (909

two to.eight cylinders (220 cu. #. each) of dry
nitrogen, based on apparatus costaining 150 to
2000 gallons of Inerteen.

Immediate application of the bubbling process
will zeduce the destructive action of the hydro-
chleric acid on the working parts and insulation,
thereby making it likely that the materials net dam-
aged by arcing may be used in repairing the appa.
ratus., Also, use of the process will in most cases

" make it possible to satisfactorily reclaim the arced

Inertesz.

After the hydrogen chloride has been zemoved
by tbe bubbling process, the Inerteen should be
teclaimed by use of an Inerteen conditicner.

Thers Is no commercially suitable method for
separating transformer oil fom Inericen.

METEQDS

edges. The elecirodes shall be mounted in the test
cup with their axes horizontal and coincident, with
& gap of 0.100 in. be'ween their adjacent faces, and
with tops of electrodes about 1% in. below the top
of the cup. (A suitable test cup is shown in Fig. ],
and portable lesting cutlits in Figs. 2, 3 and 4.)

PROCEDURE

The spacing of electrodes shall be checked with
a standard round gauge baving a diarmeter of 0.100
in., and the electrodes then locked in position,

The electrodes and the test cup shall be wiped
clean with dry, calendered tissue paper or with a
cloan, dry chamois skin and thoroughly rinsed with
Inerteen-free, dry gasoline or benzine until they are
entirely free from Libers.

The test cup shall be filled miog;?- 15-&:0

gasoline or berzine, and voltage applied with uni-
form increase at the rate of approximately 3000 volts
(rms) per second until breakdown cccurs. I the di-
electric strangih is not less than 25 kv, the cup shall

. be considered in suitable condiion for testing the

Inerteen. If a lower fest value is obtained the cup
shall be cleaned with gasoline and the test zepeated.

‘. Note: Evaporation of gasoline from the

electrodes may chill them sufficieatly to cause
moisture to condense on their surface, For this
reason, after the final rinsing with gasoline,
the test cup should be immediately filled with
the Inerteen which is being tested, and the test
made of cace, or the electrodes should be
thoroughly dried before using.



" TESTING MITHODS..

The temperature of tha test cup and of the Izer.
; feen wkea tested stall be the same as tha! of the
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(. room, which skould be between 63T and 86°F,
(20°C and 30°C.) Testing a! lower tex=peratuces ts
likely to give vemable results which may be =is.
leading. .

The saxple [» the conlainer shall be agilated
with & switling mston (to aveid inkeducing alr) g0
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as lo mix the Inerieen thoroughly befsre filling the
test cup. This i3 even maore importazt with yged
Inerteen than with new Izerieen as the Impusities
may be precipitated and the test may be misleadi=z.

The cup shall be filled with Inerteea to a keisk
of 2o less than 0.79 iz, (20 mum) above the top of tte
elecrodes.

Tte Inerieen shall be gently agilated by recicag
the cup and allowing it to stand in the cup for
three minutes belore the Hrst and cne minute belsre
each succeeding puncture. This will allow air
bubbles to escape. .

Voliages shall be applied' and increased o=oi-
formly at a rate of approximately 3000 velts {=s)
per second unkl breakdown occurs as indicated by
a continuous disctarge across the gap. (Occasizzal
momentary disckarges which do zot result in a per-
manert arc may occur; these should be disregarded), -

TESTS

a. Fxcept as specified in (b) one treakdowr test
shall be made c= each of five fillings of the test cup.,
U the average deviation &om the rean exceeds 10
percexzt or if any izdividual test deviates more taz
25 percent kom the average, additizzal tests s=all
be made. The dieleciric strengih shall be deter.
mined by averaging the frst five lesis that ¢
to the aliowabie vaziations,

h. Whez Inertecs is tested iz considerable quzz.
ity, 5o that the Eme requived for teckizg is exce:..7e
and whez it is mesely desired to deter=iue wheizer
the brezxdzwn safely exceeds the Limit specifies, or
in those cases wheze the amount of Inerteen avadl.
able for test may be very limited, cze breakizum
test shall be macde cn each of two Elli=gs of the lest
cup. I zeither breakdown is below this value, the
Inerteen may be considered satisiaciory aaé =o
furiber tests shall be required. I either cf the
breakdowns is less than the specified value & break-
down shall be made on each of three additonal
fllings and lest zesults analyzed in accord-zce
with (a). ) .

Report. The report shall include the volis (=s
value) at each breakdown and the average ci th
two or five breaxdowns and the te=perature ¢ the

rieen at the tme of the test,
0515

POUR TEST

Note: The procedures covered by the follzw.
ing instructions for the pour test, cad especiz)-
ly the zeutralization test, require special equip.



TESTING METHODS

—eat. The peutrolizotion test must be made by
. competent chemist, prefercbly one speciali-
" zing in this porticular field. Customers who do
not possess these facilities are offered, ot
nominel cost, the use of the Westidghouse
Iperteea Testing Service. Coztect the nearest
Westioghouse Office for details.

The pour point of [nerieen is the lowest temper-
atuze at which it will pour or flow when it is chilled
without disturhance under certain definile specified
conditions. t

Apparatus, The fest jar (ses Fig. 4) shall be
clear glass, of cylindrical shape, approximately 134
in. jnside diameter and 414 to S in. high, with a flat
bottom. An ordinary 4 oz. Inerieen sample botile
may be used { the test jar is not available.

The cork shall &t the test jar, and shall be bored

cectrally to accommodate the test thermometer.

The thermometer shall conform to A.5.TM. spec-
ifications for pour test. It may be ordered as:

A.S.TM, thermometer low eloud and pour, —70°F

(—56.2°C) to 70°F (+21.1°C).
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The jacket shall be of glass or metal and shall be
watertight, of cylindrical form, flat botiomed, about
4! In, deep, with inside diameter 15 in. greater
than outside diazmeter of the test jar.

A disc of cork or felt 14 in. thick and of the same
diameter as the inside of the jacket shall be placed
{n the botton} of the jacket,

The ring gasket shell be about ¥ In. thick, made
to Kt saugly around the cutside of the test jar and
loosely inside the jacket This gaske! may be made

" of cork, felt, or other suitable material, elastc .

ezough to cling to the test jar and basrd enough to
bold its shape. The purpose of the ring gasket is to
prevent the lest far from touching the jacket.

The cooling bath shall be of a type suitable for
cbtaining the required temperature. The size and
shape of the bath are optional but a support suitable
{or Bolding the jacket firmly in & vertical position is
essenfial. For determination of vary low pour points,
a smaller insulated cocling bath may be used and
the test jar placed direcily in it. The required bath
{emperature may be maintained by relrigeration #f
available, otherwise by suilable freezing mixtures,

Procedure. The Inerieen to be tested shall be-
brought fo a temperature at least 25°F. (14°C.),
above the approximate cloud point. Meisture, if
present, shall be removed by any suitable method,
as by £ltration through dry Elter paper unil the
Inerieen is perfectly clear. (Such &iltration shall be
made at a temperature at least 25°F, (14°C.), above
the approximate cloud point.) The Inerteen shall be
potred into the test jar, to a height of not less than
2 in. or more than 214 in. When necessary, the
Inerteen shall be heated in a water bath just encugh
80 it will pour into the test jar.

The test jar shall be tightly closed by the cork
carrying the test thermometer in a vertical position
in the center of the jar; the thermometer bulb should
be immersed so that the beginning of the capillary
shall be 1} in. below the surface of the Inerteen,

Heat without stirring to a temperature of 115°F.
(46.1°C.) in a bath maintained at not higher than

"118°F. (47.8°C.). The Inerieen shall then be cooled

to 90°F. (32.2°C.} in air or in a water bath approxi.
l:nately 77F(25C)in temperature.

The cork or felt disc shall be placed in the botiom
of the jacket and the test jar, with the ring gasket,
1 in. above the botiom, shall be inserted into the
jacket. Tha disc, gaske!, and inside of jacket shall
be clean and dry.
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T TESTING METHODS.

Dusziag the c::.cunq of the Ixeriees, care shall be
taken not !o distuzb the mass of the Inerteen noz to
perzait the ttermometer o shift in the Inerteen.

The temperatuze of the cooling batk shall ke’

adjusied so ha! it {3 below the pour point—az;roni-
zately «25.6°F (:32°C)—ci the Inerteen by zc! less
tban 15°F, (£.3°C) nor more than 30°F. (16.7°C),
a=d the cooling bath ghall be maintained at this
le=pesature throughout the lest. The jackst con.
tainins the fest jar shall be supported &rmly In a
vertical position in the cooling bath 3o that zct more

zedivz. - Do

;... than 1 ia. of the jacket projecis out of the esoling

Begizmning at a temperature 20°T, (11,1°C.) above
the e zpecies pour point, at each lower test-thermom.
eter reading which is a multple of 5°F, (2.8°C).
the test jar skall be removed Som the jacket care-
fully a=d shall be tlted just suficiently to e-certain
whetier there is & movement of the Inerteex = the
test jar. The cs=rlets cperation of remcval and
replacement shell require not more thaz t=ree sec-
onds. As soca as the Inerieen in the lest jar Coes

oot HBow whex the jar is tited, the test jar snall be

" T T i

F1G. & Apparatus for Pour -:-..5 J ‘j'SI .

teld in a horizontal pesition for exactly Sve secazss,
as zoled by a stop watch or other accurate tixize
device, and cbserved carefully. I the Ineceez
shows any movement under these copditiors, tte
test [ar shall be immediately raplaced In the je=te:
and the sa=e procedure repeaied at the mex: le=.
perature reading 5°F. (2.8°C.) below the previcus
reading.

The test shall be continned in this manner v=x!,;
point is reached at which the Ineriees in the lest
jaz shows no movement whea the test jar is held in
a borizontal potition for exacily £ve seconds. Tae
reading of the test thezmometer at this temperature,
corzected for errer if necassary, shall be recorsed.
The pour point shall be takea as the lemperature
S T. (2.8 C.) above this solid point.

NEUTRALIZATION TEST

Tae Neutralization Number is the nu—ter of
milligra=s of potassium kydrozide reguired 5 zex-
tralize the acid in coe gram of Inerteen.

Solutions Required.

a. Standard Potassium Hydrexide Selutisz (alzo-
bolic, 0.1 N)—add € g. of c.p. sclid ROH ta ] liter ¢f

" e.p. enhydrous isopropyl aleobel. Beil, 2dd 2 g. of

c.p. Ba (OH)2 and boil again. Cool, &lter axd stere
iz & checmically resistant bottle protected by a guazs
tube containing soda lime acd scda ashbesise
(Ascarite). Stancardize against pure polassivz azic
phitelate using phexclphthalein as an indicater.

k. Titation Solvent—Add 500l . efc.p. bezz:ze
2aé 5 ml of water 1o 495 mi of c.p. ankyz-sue
isopzepyl alcobel.

c. Alpha-Naphtholbezzein Indicater Sclutoz—
Pzepase a soluion containing 10 ¢, of alpka-napitel.
berzein per liter of c.p. ankydrous isspropyl aleshel.

Procedure. Into a 250 ml E-lenmeyer fask
jntroduce- 40 g. of Inerteen weighed accurately.
Add 100 m! of the tiration sclvent and 3 ml of the

" {ndicator sclution. Titrale immediately at a texpera-

ture below 30°C. Consider the end point def=ite
if the color change lo gzeen persists for 18 seccads.
A blank shall be detcr:'.i:?ed cn the solvent.

Caleulations, The neutralization au=*eror =3

KOH per g. of I:aextu::x-w'B Oi)vx 36.1

A =m] KOH soludion tequired for sa=;le,
E = ml] KOH solution required {or blank,

K = normality of KOH solutica.
W = crams of sample ased.
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APPARATUS FTOR RECONDITIONING

There are several types of reconditioning appa-
satus available, the relative advantages of each of
wkich are as follows:

1. The Inerteen Conditicner is the most eHective
method of removing moisture, dirt, and other coa.
taminating materials from Inerteen.

2. The filter press is suitable for keating Inerteen

containing only small quantities of water and dirt.

INERTEEN CONDITIONER

The Inerteen Conditicner consists of a clay con.
tainer, clay filler, a motor-driven positive pressure
pu=p, aitendan! valves, gauges, and relie{ devices,
all mounted on a commen base.

The moter and pump are combined as a unit and
a sirainer is provided oz input to the pump to pre-
vent entrance of large particles, The units are de-
signed !o operate under working pressures up fo 60

- psi. However, the usual cperating pressure is 30

=3 to 40 psi, Excessive pressures are prevented by

\\ »

ro automatic by-pass valves. One by.pass valve
cozaecled across the pump is set to by-pass the
Inesieen at a pressure of 60 psi to 70 psi. The other
by-pass valve is coxnected on the discharge side
of tae conditicner. This latter by-pass valve, releas.
ing at a pressure of approximately S psi, will aveid
breaki=z the bransormer relief diaphragm when no
other relie! is provided. Pump pressures are in.
dicated by a pressure gauge.

Seven GPM Unit. The activaled clay is con.
tained in a tank mounted on oze end of the Hlter
Eame. This tank is provided with a cover which
incorporates an air-trap and veat io remove alr
which might be present in the tank and piping.
The lnerteen is pumped up through the clay, insur.
ing therough agitation ‘of the clay and Inerteen. The
Inerteen is passed through a wire screen prior to
entering the paper flter to remove practically all of
the clay. The paper filter consists of 18 frames and
17 plates, alternately spaced, mounted in a yoke.
Oze sheet of filter paper is used between each
plate and frame to provide a gasket seal and remove
all traces of clay from the Inerteen. (See Fig. 8).

' Three GPM Unit. This unit utilizes two tanks,

\..-3e within the cther. The activated clay iz held

in the inner tank by suitable screens at fop and
bottom. The space below the inner tank is complete-
ly sealed off irom the rest of the space between the
two tanks, The cover is of double-deck construc-

*Yilsr papet and activaiod cliy may be shislaed bvm the Wesllaghosss Shasea Plaat

Hon, incorporating the top screen lor the inmer tank
and the solid cover for the cuter tank. The Inerteen
is pumped into the lower space and is forced uvp
through the activated clay, insuring thorough agita.
Hon of the clay and Inerieen. The Inerteen is passed
through the fine mesh upper screen and out into
the space between the two tanks. The discharge

_ pipe is at the Jower exd of the outside tank and any

air in the Inerteen is apped in the upper space of
the outside tank where it may be drawn off.

Since the deasity of Inerteen is comsiderably
greater than that of water, moisture will 8cat on the
surface of the Inerteen. It is, therefore, considered
advisable lo condition Inerteen from the top and
return it to the bottom of the Inerteen £lled appara.
tus.

One charge of clay is composed of approximately
40 pounds of 15-30 mesh activated clay.® This zela.
tively large volume of clay makes only ocecasicnal
changes of clay necessary, depending of course on
the amount and condition of the Inerteen filiered.
Normally one charge will condition approximately
3000 gallens of Inerteez. The coarse granulated
clay used gives maximum surface contact between
clay and liquid and makes possible a rapid and
thorough mixing of the clay and Inertesn to accom-
plish compleie reconditioning of the Inerteen as it
passes through the clay tznk. The clay granules
are rexmoved from the Inerieen by means of fine
screen in the 3 GPM £lter and by screen and paper
in the 7 GPM &lter.

The clay never passes through the pump to cause

- weaAr on pump paris and consequent loss of pump-

ing capacity. As scon as the charge of activated
clay is placed in the tank and the cover clamped in
place, the unit is ready for immediate use.

. Neither clay nor filler paper can be effectively
‘dried of water after they bave once become
saturated with Inerteen. Therefcre, extremecare
should be taken to see that both clay and ilter paper
\ are thoroughly dried when placed in the ilter;

The clay may be dried in a high temperature
oven at 200 deg. C. for six hours and shallow pans
are preferred as containers for the clay while drying.
A paper drying oven may be used if a high tempera.
ture oven is not available, with a drying time ex-
tended to approximately twenty-lour bours at the
oven’s highest temperature, Tke filler paper should
be dried six to twelve hours at BS*C. to 100°C.,
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FI1G. 5. Thres Callon.per-Minute Conditioner -

depending ez the conditicz of the paper and the
spacing of {te skeets in the ovex. Beoth paper and
clay stould be placed dizecly in the £lter after the
drying process as either, if expesed, will absord
considerzble moisture irom the atmosphers in a
very short tize,

Eazh Eee> etarge of clay wil absorb about three
gallezs of Inerieen. This should be provided for to
prevent Cepietng tte supply in the apparatus, but
=ost of this Inerteen may be recovered when chang-
ing clay.

- This can be accomplished most efectively by re-
moving the used clay kom the Eliar and placing it
in a tank of approximately 30 gallons capacity con-
taining about 5 gallens of water. The tazk should

%+ have a drain valve at iis bottom edge and should
. ' Be tilted somewhat fowazd this valve. The clay thus
placed in water, baving a grealer affinity for waler,

will give up ‘he Inerteer it bas ebsorbed and become
saturated wilth water, The Inerteen being heavier
than water will £ink to the botiom; the elay and
weter will flcat on top. Alter setiling for several
bours, mest of the Inerteen may be drawn off through
the valve. This Inerieen may be reconditioned and
used again in recharging the cozditioner. The used
elay should be discarded. '

To Prepare the 7 GPM Conditioner for
Operation. Remove the cover z2=4 screen fom the

.
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clay tank and Hll the lank with activated clay,
44403, to within four {nches of the boftom edge
of the izner Hange. Replace screen azd csover.
Release the pressvre-screw of the filler presc aad
locsez plates and kames. Place cne sheet ci “B”
gize bloting paper between the {ace of eack -ame
and plate. Care should be used to see that the holes
thru the plates, frames and paper ars iz proper
alignmeznt befors the pressure screw is Hghtezed.
Clese the discharge, tank by-pass, tank drain, sue.
Bon and sucticn-lest valves, Open the air disctarge
valve. Pour sufficient Inertesn into the doip pas to
g1l the clay tank and wet the clay. This will require

. appreximately eight gallons of Inerteen. Stazt the

moter and open the drip pan valve & small a=ount
30 that net less than S minutes are required to 81l the
clay tank, saturatizg the clay with Inerteen. (i Izner-
teen is admitted too rapidly, it will tead to pack the
clay into the top of the tank)) With the valve at the’
apparatus closed, open the suctica.test valve to
subject the suction line to pressure and thus chezk
it for leaks. Stop motor and close suction-test, eir
discharge, and drip pan valves.

To begin conditioning Inerteen in Inerieen &lled
apparatus, open the apparatus valves. Opea the
conditioner discharge and sucion valves. Al izter.
vals cpexn 2ir discharge valve to allow rapped 2iz i
escape and close when Inerteen siazis to flow
through valve. Open drip pan valve a! intervals too,
o zemove Inerieen which may bave dripped izto
the drip pan. ) ’

. Whea ! is pecessary to change tte clay, &rst
close the valve in the suclon line, cicse the tani:
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APPARATUS FOR RECONDITIL.ING

'?3“ and cutlet valves, opea the tank by-pass valve,

/b tank drain valve and the air ven! valve io per-
mit the iree Inerieen {n the tank to drain into the
lower drip pan. Open the drip pan valve and pump
the Inertesn &rom the drip pan through the filter
press. Shut down the motor and remove the clay
from the tank and refill with fresh clay as previously
described.

To change the lter or blotling papers, stop the
motor and close suction and discharge valves, Slow-
ly back off the pressure screw, permitting the Iner-
teen trapped in the frames to be released gradually.
Then back off the pressure screw completely, open
up the press and let the surplus Inerteen drain om
the papers. Replace the saturated papers with clean
dry paper and retighien the press. '

If the sysiem.seal is not broken, it will only be

" necessary o open the discharge and suction valves

and start the motor lo resume conditioning the
Inerteen. .

To Prepare the 3 GPM Conditioner for
Operation. Remove the cover and screen om the
_~1=y tank and £ill the inner tank with activated clay,
L j,40-3, to within four inches of the top. Replace
screen and cover. Close the discharge and suckon
valves and open air discharge and drip pan valves
about %3 open. Start motor and pour sufficient
Inerieen into the drip paa to &ll the clay tank and
wet the clay. This will zequire approximately eight
gallons, Not less than five minutes should be ze-
quired to K1l the clay tazk and saturate the clay with
Inerteen. With the valve at the apparatus closed,
open the suction-test valve to subject the suction
line to pressure and thus check it for jeaks, Stop

motor and close suckon-lest, air- discharge and .

drip pan valves.

To begin conditioning Inerteen, open apparatus
valves, open the conditioner discharge and suction
valves and start motor.’ . ...

At intervals cpea air discharge valve to let
trapped air escape and close as soon as Inerteen
flows from the valve.

When it is necessary o change the clay, first
stop molor and close the valves in the suction and
discharge lines. Remove discharge hose and open

/) discharge valve and tank drain valve to permit

‘. ) Inerleen in the tank and discharge bose {o drain
info a container, After draining is complete, remove
inner tank and dump the clay fom the Inner tank
and refill with fresh clay as previously described.
The used clay should be discarded.

1A

BLOTTER FILTER PRLISS

The blctter filter press (See Fig. 7) is essentially
& number of sels of blotter filter papers i paralle),
each set containing several thicknesses. The Iner-
teen is pumped through filter paper which absorbs
the water and strains out the sediment.

Other Classes of Service. Although thers are
other uses, such as cleaning of low-viscodisty insulat.
ing compounds, beazine, elc, it is Tecommended
that a cleaning device intended for Inerteen re-

' conditioning should not be used for other classes of

wotk, due to danger of subsequent contamination
of the Inertean. )

Capacity. The capacity of these machines, with
Inerieen pressure and filtering area fixed, depends
on the viscosity of the Inerteen and its £eedom from
dixt. With fairly clean Inerteen at ordizary room
lemperature, the capacity of the machines will vary
from normal to about 15 percent above normal, de-
pending on the viscosity (which varies with the
temperature). It has been found that the best results
are obtained when the Inerteen temperature is
about S0°C. The average werking pressure of these
machines is less than 40 psi and the pressure relief
velve is set at the faciory to by-pass the full low at
Eom 60 psi to 80 psi.

Apparatus, There are three standard sizes of
Westinghouse filler presses: B-S, B-10, and X-30,
The letter desigrates the size of filter paper; the
aurzber indicates the relative capacily in gallons
_per minute,

The complete outfit consists of fillerpress, motor,
strainer, pump, gas trap, pressure gauge, drip pan,
wheels, and piping. The piping is arranged so the
line can be tested for leaks under pressure. All
machines are mounted on a fabricated structural
stee] frame. The drip pan can be removed by dis.
connecting one pipe coupling and four belts, The
strainer can be cleaned by disconnecting three baolts.
The pumps are of the helical-gear type to insure
Quietness and smooth fow of Inerteen. The A-30
pump is connected to the motér through flexible
‘couplings. The B-5 and B-10 pumps are mounted
directly on the rear molor bracket and driven
through a helical reduction gear.

The filter press proper is nndosupc::? .2 lg'iel of
cast iron plates and frames assembled alternately,
with the filler papers between them. By means of a
sctew and cast-iron end block, the plates, krames,
and papers are forced tightly together. Except for
a machined rim which serves as a joint to prevent

‘.i
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tbe escape of Ineriees, the plates &o cast with small
_pmmidn on both surfaces. )

. The plates and frames bave Loles in two cormers

azd supporting lugs at the sides. The plates bave

bazdles cast on the top edge. When the plates and ..

Eames are assexmbled witk the Llter papers betwees,

. the holes form the inlet and outlet, The rames bave

the holes in the upper corner connected by s=all
ducts to the micddle of the fame. The plates bave
ducts leading &=z the surface of the plate lo the
bole in the lower ccrmer. (See Fig. 8).

The Inerieen esten undc'r pressure at the top

corner tarough the inlet formed by the holes in the
frames, plates, and Eller papers, flows into the kames
through the same ducls, and completely £lls the
chazber {ormed by the kame and two sets of &lter
paper. As thers 2-¢ no outlet ducis in the frame,
the Inerieea is forced through the paper and fows
aleng the grocves between the rows of pyramids
and out through the ducts provided at the lower
coraer of the plates, The dry filter paper takes up
the moisture and removes the sediment fem the
Inericen,

Operation. The filler press is mace ready for
operatcn by placiag a set of Sive sheets of Elter
gaper (that have been thoroughly duied in an elec.
tric ovez) betweea each fller plate and Fame, The
holes in the filter paser must line up with the holes
In the plates and £ames. The sedimeant is sirained
out by the frst laver of paper and the moisture is
takea up by the cxzillery acticn of the paper.

I any mcisture re=ains, it indicales that the £ller
pepers are safurated with moisture eaé should be
zeaewed, No rtle can be given as to bow often the

. papers must be ctanged, as this depeads entisely

ca the condilion of the Inerieen. The usual pro-

cedure is fo run the mackine for about balf an hour
(if the Inerteen is 2ot in vary bad condition) and
then ghat down; rexove one sheet om the. izlet

.. sice of eack set and put in a new sheel on the outlet |
_side of e2ch set, (The Eame is the inlet side and the
plate is the cutlet side,) Frequent dielectric lesis

should be made duriag this procedure as wet Iner-
leen may necessitale recharging the fller press with
a full set of papers tefore the five sheels have tee
removed in succession. '

The quickest-meihod of Hllering a quantity of
Ineiteen is o pump 21l the Inerieern througk the
fller and into anotter tank which is clean and dry,
l care is taken to etange the flter papers beicre
they become saturaled, the Inerteen will be clean
and dry. I & secend tank for Lolding the lnerieea
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is et available, or if it is desized to filtar the Ine—tee=s
of apparatus while it is in service, the lnerteez
may be pumped fem the lop of the apparatus tank
through the filter and returned o the bottem of the
saxme tank under the surface of the Inerteen. This
operation should be continued until the Inerteen in
the apparatus tank shows 2 cuficieatly hick dielee.
tric strength,

Whez a large quaztity of Inerteen is to be ul'zved,
time may be saved by using two flter presses, cze
of wkich =ay be cperated while the other is being
recharged. .

Filtering through blotter filter papers d=:c =aot
malesially reduce organic acidity cr improve re-
sislance to exmulrifcalion, although ke dicles:=ic
sizengtk mey be restored lo a salisfaciory value.

The capecity o! the Lller press is much recuced
when operating &t low texperatures,

When the Inerteen bas to be £ltered at low tem.’
peratures, an addifional pump in the pipe lize is
desirable. . L

‘Inerieen in” apparatus conlaminzied by orxly a
small amount of moisture may be recexditiczed by
érawing the Inerteen &om the top of the apparatus
tank, passing it through the flter press,’ axd pu=p-
{ng {# back into the boticm of the apparztus. The
Inericen shonld be put through the sysien =il a
sample drawn fom the top cf the apparatus gives
saticfactory dielectdc values, '

Blotter Filler Paper. The Lller paner uted is
a special grade of Llotling paper about £Z35 iz,
thicks {t contains no coloring matter or chemicals
which might injure the Inerteex, Five sheetls cut lo



JAPPARATUS FOR RECONDIT JING

. . the proper size, 127 in. square .!o: tke X sizes and
. 47% n. square for the B gizes, and with beles

L

punched o correspond with the holes in the plates
and fames, are used between aach plate and the
adjacent frames.

To cblain the best results in :ec;:ndmon!ng Iner-
leen, the paper must be perfectly dry when Hrst
placed in the press. Filter paper always takes up

IR SR S et e
L S L
[y ., -
L. .

Y

F1G. 8. Blotter Filter Prazs Frame
Showing Blotter Filter Papers in Place

I. », .
PR R

moisture i exposed io the air for any leagih of tme
and for this reason care must be used ia handling,
The standard paper is carried in packages costaln.
ing one ream, carefully wrapped in waxed paper
and covered with beavy wnpping paper.

Electric Drying Ovens. Electric drying ovens
for use with Type A and Type B filter presses require
2000 watls and 1400 watts respectively. The interior’
of the ovens is provided with rods for supporting
the filter paper to facilitate rapid and thorough dry-
ing. An antomaltic thermostat having & range of
65°C to 120°C is provided for maintaining uniform
oven temperature. The thermostat is adjusied at the
factory for 100°C, the recommended value, and the
setting marked so that the operator may convenient.
ly reset thermostat to 100°C if adjustment is changed.

The standard thermostat-equipped oven is suit.
able for alternating current only. Ovens to operats

on direct curreat are special and are equipped with
a thermometer and a manually operated three-heat
switch,

By moving-one rod, the Type A oven can be used
for drying Type B paper.

The normal capacity of the Type & oves is 240
sheets and the Type B oven is 180 sheets when
spaced Y, inch apart, .
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Inerteen” Insulating Fluid
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Part 1 — Inesteen” Insulating Fluid

CHARACTERISIICS

Incricen is 8 highly puse, synllctic noa-inflam-
nubde aml poncaplosive imulaling amd cooling
lnguid. (emically stable and mealy waler white
In coloe, lucricen b nol affccted by seaclion wilh
othcr malcriats segularly used in the manufsciwe
of Inrstcen apparaiue. It is non-owidizing am)
won-ciwisive al tempetaiurcs cu-n!cuhly above
ihose munally obtaind in |

hwtlven will aol sludge umbes sny npetalu‘
comlilsod. Walcs is the main cneiny of Inctlecn
aod keeping il dry will insuse long scpvice life.

The diekctric sticogth of Incticen will coun-
pate favorably with thai of inwlating oil when
teaicd windes Uhe same comdilions. Quality b
of Ineticem fested under Lihoratusy condilions
may show 3 Jdickecivic strength in cncess of 40 k.
Cae twsl be enciciscd in handling and tesling
Incticen. bucricen must be kepd in choan, seaked
confainers fu pecwent loss by cvaporation of
contaminatioa by wwisture or Jdist.

Inceteen caetls a sirong snlvenl action on most
warnishes, gumm, amd painis. Such materish ae
pul used in lhe comslruction of Incticen appa-
talus  No mualctials should be used in Incitecs
spypraratus eacept thuse apgsuved by the Welling-
house Elcciric Corpotation.

Incsteen has an insitsling effech upon the shin.
Il il is mccemasy to hamdie it, sce L caulion sole
on e titke page. I should be remenibered that
winerz] ol s completcly miscible witl Incricen;
in (act, il i impoesible (0 scparate mincrtd oil and
Incricen,

Sercific Charactevistics of Ingvicen

At oullined in “Mceibod of Testing Asharch
ASTM. 901" (he specilic chasaclcristics of
Ioxatcen are:

§. -Bum point: Nose

2. (hewical llahllly No gcn:ulm of fics
hbosides undey ]

Ll -

3. Colos: (Maninwm) 100 APAD.

4. Condition: Cleas

(.

(a
e
$. Bhckoinic conslant; -
AV 10 cyches TIVF (25900, $.7 10 .9 [

Al 10U cyches 20208 (10U, 4.8 1o 5.0 C

v

6. Diclceitic streagth: {Minimum) 779 (IS""‘_

At poinl of shipmeal, 35 &y
Al poiat of receigl, 30 ke

7. Ebectrical Resistivity: (Minianun)

300 2 10Y chawfem? (2020 (10UPC) 0 SUO
volls d<)

8. Power facion:

A1 60 hertz, 7790 (259¢) 24
AL 6U hertz, 20 2F (1OUC) 258

9. Fined chiosine contcnl: (Minimum) 42 pes-
eeat

10. Frre chlocides: Lew than B.10 ppn

11, Neuttatization mumber: Lo than U0 g
of NaOil/gram

12.Pous Point: (Mazimum) plus 29F (misus
19°0)

13. Relractive index:
ALTIOF {25°C), 1.624 10 1.626
4. Specific gravily:
Al SPE160PF (15590715590, 101 1o 1.392
15. Denmsity: 11.5 pounds per gallon
I6. Viscosity:
Al TOUPF (37.89C), 4292 seconds

17. Moisture: (Maximum) 35 ppn

HANDLING

CAUTION
Incsieen is 3 shin #ritanl Unnccevary con-
19c) with the lyuid oy its vapus, pasficelarly

9



when hol. sheuld be avoided. The eyes.
nose, oad lips e efftcied when lncsicen
1oners lo conined with them AN salely
piecsntions must be obmrrred when homdiing
Inestren.

I accidently spilied on the hamds, no shin
watson wilh occws i the paits ate thuroughdy
whed with suap and watts. Conlinued eaposse
'w. cause cruplions on sume individwals due fo

ahuwption of Inciteen thtoigh the pores of
+ din. ot sppetaius showkl »ol be Opened
sepl @ 8 welb-venbialed acs Darge quantitics
Incsteen shoudd be handied in 8 closrd sysiem.
12w tncrteen in 1pilikcd on one’s cinlhing, the
Whag thawkd he changed sl once and lsumdered
e heing winn again. Incsteen resistant gloves
wikd he wiwn when il 8 pecetsiy tn work in
sicen |1 Incatees pets into the eycs, Muth wilk
11 am) get cye fiont sid from 3 physician.
oe ok is secrmane mbed fur the eyes, caslor oil
<hin vtesom foy the mrne amd Bips. C'LEANLI-
S8 AMONG WORKMEN HANLING INER-
IN 1S A VFRY (AXH) SAFEGUARD
AINS T SKEN IRRITATION.

NOTE
Alwpys war sliowrinl hasr 0t pipe when
handling the Inericen. Rubber hoars should
not be wed. Imericen con eanily hecome
1oaisminated from the robber, snd shesld
not be sllowed {9 come im contact wilh i,

hoose. 14 i3 possible Lor hungs (u becanne kosencd
by change in fcmperatine of Tuugh hamdling in
tramsil. Be mure all (nericen is traled before using.

0 is desisabie (a8 Incileen in Jdrums be slosed
ind Duid toesge of bLiricem is slwayn
harasdous 10 the | and shoukl be svoided
¥ 01 all ponitle. ) it s wecessary to sore
Incsteen outsude, the drums shuub] be placed w0
that the bungs sic down so they me peolecied
{rou moistuse. |4 is desisabic ta cover Lhe drums

wilth a Isipsulin.
TESTING SERVICE

Many uscre of Inciicen do s have the mecesary
facilities fur lesling iV o oeder ihal these wacts
may be ahble lu make the periodic lesln recom-
meaded, Westinghbouse Elecliir Corposalion has
eslablithed an Incricen testing service 10 povide 8
cateful lest by enperiemed engincers, and 2
prowmpl repori of test sesulle.

Two special 16 ox. sample bolties per maifing
contsiner (W) SPIGUALYY, 3y well o3 mectssary
pacling snd printed matier, m.y be oblained by
contacting the measest Weslinghouse Office. { Fhe
bollle snd (he container will not be retusmed o
e cusiomer.)

Alter drawing (he ph of Inesteen, the
cuslomer should seal (he bollie 2ad mad il o the

Whem il is accenaty fu transfer Ingricen lo
patatut fh appasatus must be st beast ss wanm
the locticen AN Incotcen shovhl be cisculated
vugh an Inciteen cunditiones or filict peess to
wise walke uf resl.

A din of cobd Incolcen when laken into o
e pwen will “sweat”, amd lhe remsdling
wluie on the wwifae may mix with the
teen as il fows flom (he dium. Befose
abing 1he a3, the drum should Ihescfore he
wwed W0 stamd bong cnough to seach toom
speisture, which may teguite vigh! houss, os
n longer wnder aalieme lempesaluie coedi-
(1]

ORING

wwon 8 8 drum of Incrlcen has been wnloaded,
- hung shuckl be ¢vamined and lightened i i is

Westinghouse Fleclric Corporatnn, Plant Labuoes-
toey, Shaton, Peana To simphfy these detath, sn
instruction and ordes sheel and a pinted scluin
Lathe) hove been inchuded in (i carton confaines.
The instructions covet the taking of the sauple
and ils proper preparalion fos mailing. The order
theet musi be sent jv the neerest Westinghouse
Uifice.

When amenples of Incsteen sre seccived g
testing, (hey are scnl (0 the Plant Laborsiney 3nd
tested in pecutdance with slandmd AS.T.M.
wethods.

lu addition (o diclectric drits, Weslinghouse is
sho prepared (o make 8 physical and chemical
enamination W so requesied. (The customer
should plaialy indicate the lype of myvice de-
sived.)

The phyexel smd clheminal casmination con-

sitts of sn casnunation of the Inericen by a
competent chemist, Recommomisiion will be

L



made ag (o the suilability of the Incitcen lor
cuntinucd use, whoiher it would be dusirable and
cconmnical to chean il, and in a geacral way, Ihe
prclenied mcthod of ckaning. In subwnilting

The blulicr tilter press and 1w Incsteen condi-
tioncr will reimove water and dlist depusits which
may be paesent. OF the two melhads, ilie ineilicen

Jiti is e most elfeclive in remuving

samiphey fus Lhis scevice, (he history of the
Iitrlcen repucscnted sloukl be givea a8 cun-
pletely as pussible.

Power Iaclor Icnd of Inesicen st 60 cycies can
made.

(For detaibs refer 10 the nearest Westinghouse
Office.)

RECONDITIONING
Cousers of Delerinestion

The prisciple comnes of deicriosation of Incsteea
we:

§. Prescoce of waler.
2. Afcing.

Atcing or burning is lretteen produces finely
dividcd casbon s gases which sre mostly hydio-
mn chinside. llydrogen clilurile in the [
of maisiuie fosms hydruchionic scik] which may
soon dsmage (he insulation in the appasatus sml

cause rusliing of lersous materisle.

Since hydiogen chloside s {onmed quichly
slies Ihe srcing occuss, acithes (he Enciteen nor

these (wo conlaminaling Is. Any equif |
uscd (ur [dicring Incoleen shoukd st be thue-
onghly cleaned wilh bensine or naphiha. Every
traxce of any mstetial furcign to Inesleen must be
semoved. I al a§ pomidie sepaale cijvipnien)
should be usrd for liliering Incsicen oaly.

Nydiogea chioride, caused by srcing. may be
eliminaled by vigosously bubbling dty nilrogen
through Inesicen. The nitrogea should be pased
through {he drain salve ot le bollum of the
spperatus and sllowed o eacape thaougls & vent sl
the lop, The nilrogen should be dJicharged
Ihrough » peessute segulalor atlsched 10 a stand
pipe above the level of the Incrteem in Ihe
sppasatus 1o pecvent the Incricen from Mowing
inlo the rcgulator. The nmitiogen should be
bubbled (hsvugh the Inericen ot a sale of ore (0
threo cubic feel per minute fos & period of four to
siz hours. This will tequive from two 10 eight
cylinders (220 cw. ft. each) of dsy nitsugen, based
on sppetalus coatsining 150 1o 200 galions of
luciteen.

Immediste applicstion of (e bubbling proccta
will reduce the destsuclive aclivn of the hydso-
chioric acid on the working par(s and insustalson,
thereby muaking it likely that the matesials ol
damaged by sicing mey be used in repaiting Llhe

the appatatus shoukl- be exposed o the almoe
phete (which slways laias mote of ke muoir
ture) until an stiempl has boen made lo remore
the hydrogen chiuride.

Recondilioning

Recondilloning will be meceswaty to remsove
waler, Jind and hydiogen chiwrie which map be
peescnl and cuntaminaling the Incricen.

spparstus. Ak, wie of the process will in mos
casey auake it posaidle (o wldaciosily reclaim the
arced Imeriecn.

After the hydiogen chloride has been removed
by the bubMing process, the Ingrieen should be
tockeimed by w3t of 2a Iacsicen conditioner.

These is no commercially miilable method for
scparating Uoasformer odl from Incticen.

14680
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Part Il — Instaliation and M2intenance

of inerteen Transformers
INSTALLATION

1 e gomvemicnce i badling, all (sanslonimers are

Wien a tramsfiamies is dupped comupleie and
filkad with Incstcen, this ingeuinon swnhl in-
shude a chieok af The Incticen keved, the tlighicring

wpipped wilh bugs o8 cyct Jos lilting aml
the compiete avcimbly hiled witl Inciteen by uvg
of 3 ciase, Addditional neeans ase prowiked Jor dle
heavicr pais sk a3 cowers, core sad Coils,
sadutons sl lermrinal chambers. Jachng duge sce
e pupplivd on cilher the hase or cusners of the
tank A leamfiemcr shoubd oaly be bilicd or
nervci) by jachs placed againt these hups smd not
againd the conling lubrs, radiatug valves, o olher
[ 8

Aw g iensfallation scoguices that the romg
m which the tramslorncts are placed st be well
vwnlialed s (a3l The beated sinr cam readily
cuape amd he replaced by vomder pie from the
walside, 0 I rom 8 poely ventilated, (b
vachange of ais takes place tow slowly anl the
Wwmypcratuee of Lhe ais in the 1w ey become
curcmively high. Al any piven load the tanper-
atutc viae of 2 wll coukd andoymes will be g
fined mumbes o degrees abuve Lhe (eenpesature of
the smroumding ais. The (cmpersiute of the
amformer s 1he sann of this rive and (he ais
ompwrature, (hescline, caie must be faken lo
prcovisde @ rooms sultiveently venilsted to pesmig

) s of teand slag bl Lrapres-
#ute, Arca of the aw inlkeis should be such thal
the awhernl frmpreahune never excoeds 409C
IN"F) with an avesage ovet Swealy-four hours
ol eaveeding W QULTE); SO to 60 syuare feet
v 1BI) hea o trambioes capacily has bheea
ufidachimy. COuticl ogenings wilh the ssnwe total
iea thould he providal.

Sclfconked tramfonnces shouk) always be wel)
wiaraled from one anolher and fraen adjaceny
walic. pastilmns, ctc . in oader (o peomd frec ais
awculotion aboat Ghe cact. Tha separaluwm
k] med e bess tham 24 1o 3o inchrs depemling
o U size of Che umits.

INSPECTION

AR tacriecn trambiwcrs e varclully ingwoied
aml terled a) dhe Tmbagy aed they arc o pound
suediionm when shippod. beel i is dovtabke te
vt each tramfmect Dleoughly taloo plac-
ing il i creny

)

o of any pasts thal miay kave beconw
foase 1 ol of place, and delermining the enteat
10 whh motsGue may have enicrosd the trsin-
tvemce. The Lattes cam best be duictmined from
the Jickctsic strongth of the Incstves. lnciteen
uwd fin filling Srambusnicrs shonibl have a dick
Suic sirength of 30U kv o haptws. Wien il fosts koo
than this the Incstoen shoukd be Diltcecd. 1 The
Jickectiic strength & very bow or f there b sny
viher evideaxe of muestude, # is meceasay fo diy
the transfosmer.

Inestecn transdiviners shoubd be deid by the
st viecoil metlad with the Sranfotce -
necescd i the lnericen and with the tank scaled
tightly. Duting the diyng oul vpcralion. The
Incytcen shaowikd be cisculaled thwough a Dllce
press o8 peefcrably thiough an Inctleccn comdi-
tiwmes. A hiter press will senvove Jist and miost of
Ihe mwislure, bl the combiti will 1cr
theoe and athes contuninaling meatosials as wll,

The devited hoad custent shamkd be olifained by
syl ciecuiling one winding and inpressing The
Mopes inpedance volisge Un the ulher winding.
The foll baad bapedance may wirally be found on
the imstvuclion plate For e tranciunners: of the
wupedance of the transformer 3 st Roowa, il
shoukl] e munutd from ll‘K Westinghouse I-kov-
tric Coeposats yhesnia. by ideati-
fying the tranalismer -uh iy actial msmbey,

If the tramsfawmer is o) of Suwee tham ronns
the stand of e drying g .
cicculation uf 125 1o 13U of full kel cuerent
will baven the heating. oml 3 higher top Ineflovn
tempetalure <3 he wbtainal wwie gquickly hy
blunkcling the conders when tubular conlers 3¢
wad or by shatliug off the taxhialoe valves when
tanlistors are used The cover should be Lagped o
Mevent condensatinm.

The huading shoukl be carcinlly watohnd snd
wiwn e tup Incricen reaches 2 tosmpes

Y, the boad ikl be sodiced 4o o an
appennimatcly comianl fogs liefocn fongsrabine
hased s @i dodhrming talike



Nl Ciaond Au_njwln
in lescent of Luad

Masinoat Temperaiong
ol the Lop bwrtecn

7 R
5% e
(17 Lii
Whiike the windings of (he trasnd: heat up,

de nol permit the lompreratuse of the (op
hieteen (o enceed the value sgeyilicd fus a given
worcentage of haad. This peccaution is accenay
hecausw the windings will heat up more quichly
and uprtale al 3 highnt lcmperstuse than the
Incrteen. M the windings are sllowed 10 reach tvo
high 2 lomperature, the insolation will be dass-
aged. L deying of p tamlomcr twld be
vontmncal uatil the dichetiie sticaglh of sunples
uf Incticem laken frume Lhe (ramafoeneer Seul 58 30
Gy ot higlus.

Ve cower shoukl be kepd lightly scabed during
the temperaluse tun, smd walid the lrsasformes
has conkid duwn to room lemperature to prevent
wndcrsalinn. This abo pecvents the telesse of
turl Incotecm vagnas which e quile objection-
shic, pat ticelarly if the veslilatinn is pous.

CAUTION
It is not sale 00 aitempl the drying oul of
vonsiormiss unliel canetast sllantion
poen 10 the job.

ACCESSORIES ARD FITTINGS

Bushings, Mlliege, awd scccamnies whea boxed
andd shipped separately shuekl be mouvntad a3

shown va the oulling drawing. Proper imlallalion -

nsliuclions whem oocestary sie inchided in the
mstisction kealleia (os compomesl paste. Cate
mmsl be caervind when Unese componcals sie
fittd to chiminate the accidental introdwciion of
owistuse in any form ieside the tramsformcs.
Whete bliml (linges are femoved befure Gilings
are wauaiod, the kevel of the Incticen musl be
Irwrred beluw Lhe apenings (hat will be made.

FINISIE

Any portion of the paint him damaged during :
shipnwntl o installainm st he lcpﬁd ™
qunhly as permsible.

To duo ey, ckan e dunuged poriiun by
mcaas of 3 scrspwr i samipaper, wipe thosougll
wilth a wlvenl danpeacd sholl, apply We
bouse pesrct paint ad allow it 1o dsy for at
24 Bwurs, then apply 8 coal of Ueuiuhm
fnish paial. L

FILLING C'J

Use only sii-melal bo-a pige wixa filfting,
lklldqd-mlothulypldho- r‘,
-solublc in Incricen sud will coataminate it \gus
shost time. AN joints shoubd e lighl: where
peactical, fill 1huugh the Jdrsin vabe 1o herp
scratioa (o & minimwm sml veal the top of the
tsak 10 alkrw the air 10 escape. Be suse thal valves
and pipc conncclions beiween the maia tank and
say lacsteen filicd compaiments ae opea for
frice ciuculativa of gas amd bguid. Othcrwioe,
trapped air o gas may cause lhe Incitcen kvcl in
some pats of the transivemer 10 be below the
eafe operating Jevel.

I it i necenaty 1o (il 3 transfonuce out-of-
doors, pallhhcly oa adamp day, care txuk) be
tshen to § A the enlrame of moi Ia
arder to sruid cundemtaliva (he B ¢
Inside the unil wuki be depl :nul degices
shbove the outside als lemperatuse.

The (2nk and compariments, if any, shoukl be
fillcd at minbigal icmnulule o the point om the
paoges marked “259-Liquid Level.” If the ambl-
ent vasics greatly from 23°C (77°F) when lilled,
the tucticen level shoukl be chocked whea Lhe
average Muid lemperatuce i 159C; sulficient
Incttoen should be sddcd 10 of draincd from the
fank (o heing Ihe kevel o The proper height. The
trazsformer shoukd mever be operated of kil
standing cven out of Scrvice withowt the Incticen

level bring indicatcd os Ie gauge.

Fliling {ader Voruum

Entsapped 2is i3 8 | 1 source of trouble in
ol liuid Filkcd Mtansds Fharel il is

desitghic to il all lacricen tramficnxcss umicr 8
fult vacwume. This is done for the tramlusmers
shipped froa (b factory and shoukd be dunc
where practicable when baastingrs Jic filled in
the lickl. prusiding e transforniee caws hare
been su Jesigned, M dhe cascs have nol heea
designed (e full sacuuns amd il i mperative (o

9



pet Hlee maxinsum wimliog insgotse seengtl imme-
dizvely, Ihe Lamlnamels should be Nilled with
Pacstcen wmbes Tull vacuums by plaving Lhem in an
sunilisey vocuum lank.

Where poechaser diws pol hase an establinhed
tevhnigue for sscoum filling, the Tollowing puo-
wdures may be wied whether vacwum is apphicd
duectly (v Ve lramlusmer o the comphte
tramifowmay is placed im an suailiary vacwiun (ank.

1. Apply smd maintain conlinuumly s vacuom of
28 keaud 28 inches of mercusy for sl ezl onc-hatfl
houd to unils rated 23 hy and below, o fos fous
houzn 10 wnils shuve 23 ke,

Y While ictpining the vacuum, slowly il wilh
Incitcen (0 he musmal 25 hevel o8 with
agponinately YT of (he seguised smount whese
i 0 lampomsible (0 gouge raperly.

3. Maistain the sprcilicd vacoum (or ot least
s half hous Mtes filling.

4 Adjud lncricen ta mowmal feved and acal the
tramdvgmee Gswk. 1o md sropen untid the tem-
etaliae of the Jop of the fuid is equal 1 or
highct than The nmbicnd Iempeiaiuge in ordes ¢o
svoud condentathm on the sweface of Uhe Iner-
teem. .

In those cones whate (he lraasfiimens sie anl
1ithd wndey vacuum. full vollage shoulkd mol be
appdncd 0 the windings (or sevcial hours affer the
tacvicem has hers put inlo the case. This time i
nccesay (o sliow the sit bubbles to excape.

PLACENG IN SERVIUE
Pecvanre Tenting

AN Incetcen liambwmess sre peeousc-desiad al
tiw babtiny and shipped fice of beahs. Altes
miallslinns amd befine vollage b spplicd. it 18
deaable te pecvame-tesl cach trantfinmes, eype-
cially il smy litings or covers have been rennmed
and replaced dusing iestaation. Compicucil Jey
nitrogen o dry sir smay be wicd for (he paspone,
I iv srcommicnded thal (e space ahove the
Inciteen be blowa outl wilh Yy mitiogra, ice
chre 3l venls and apply 8 peessuce-iesl of ive
ooumds per squace bnch fiv 8 pesiod of sin to cight
by, The besd pecmmare can hest bhe bimiled by

the ww of 3 pressuse scpulatir stlached to the
nitjogen cylimfer. A chech for keaks of joints
ahuve 1 Incrtcen keeel nsay he made by painling
tlem with a sobution of suap amd glycerin amd
walching fue gas bubbles Ag the conclusion of
Lhe tesl the internsl pressure should bhe retuancd
to nuinsl by momeatasily vealing live gas space,

High Altitude

Whete transformers are 10 be vsed ot @ high
sltitude {mose than JUUD feed abuve nea leved) o
fitting sbuve the liquid level shouk) be opencd to
eyualize the internsl and extesmal pecssuses al 2
temperatuie of appeonimately 35UC before plac-
ing the transformey im acrvice.

Grevading Transfermer Tonk

Regudicm of the type of foundalion or Moos o
which s Irsmsfotrney i 10 1est, the tank shuukd he
elinilely snd petmaneatly groumied to eliminate
(e possibility of oblainiag s22tic shacks o bring
injused by accidenis] grovading of » winding 10
the case. A ground nad os kg is always prowisked
mess the boftom of (he tank (or the puspuse of
connccling the grounded kead.

CAUTION
A good lewscalilonce ground Is mecemmy

for adequaie proiection—s posr ground may
b worme tham nuwe of oll.

Geounding Low Valisge Winding

Every clfnet is made in imsulating Iransfoemess lv
guatd ngsinst say chance of bicakifown helwoen
high sollage and bhow vollsge wiadings; boweees,
» oeder (v he abanlulely mic, il @3 advisablc thel
ow voliage cigcuits with which peesons may come
n contsct e g Jed. The wllage
that can he oblaincd 1o grovnd ie then Limited to
the mwmal vollage sl cristhh between The
punded point snd the line; this s Iruc cven
Ihough (e high voltage amd low vollage wimlings
Sevoame conaccicd elecirically.

In grounding the winding. the meulyal point
should he used f @ is avpilahle. When trans-
fonnces opceste on single phase ciecuils with e
misldie pund of the low vallage, Lhe maninum
visllage that can exil Bciwren any parl of the ow
vollage ciscuil and ground is one-half of the ow

vollages,




MAKING CONNECIHIONS

A diagram, usially os the mwctal imtroclion plale
sllached (v the side of the cane, shows liw proper
pawcy fenninal coanccliom Lo be eade e
various vollages, Cate shouk! be takem to sce that
all conncctinns and waly thuse shawn src poog-
cely made, fin 8 wiong commcclion Ry cause
xvoie Jamape.

Soqe installalions reguire an sunilisry source
of power ur cuntrol leads 1o be wised 10 tesminale
ol lhe tramslinmce. 8 witing Jisgram, cither »
scparste Jdrawing o8 bwhaded =2 part of (he
oulling diswing, shows the conncctions (0 be
wwde.

Veliage Applicstion

When vollage la first epplicd to the transfosmer, it
should, i pesibic, be beiaghl wp slowly o its
full value 80 thal sny wioag coaneclion or olhes
trouble may Bs diclosed Sefuse damage cam
tesult. Alter full voliage haa heen spplicd succens-
fully, ibe tsamfonmey should be opcrated withoul
load fur 8 few howes. 11 shoubd be kept under
chose ohscreation Juting 1his livne and alio dwiing
the fined few houes while loaded.

INSPECTION

It s desiable thal perindic inspections of
Incsieen apparstis be made snd thst smmplcs of
{mcsteen be faken from esch and from all
compartments of any appesstus sad tesied after 3
shard petiod of service (sppronimaicly lwes
monibs for (remsfosmers). Following this, when
opeialing comlifions permil, rouline mmpling sad
l1esting of the Incriecn at intetvaly of six moalks
1o one yems mre sugpested. Accwesie sexords
shoubd be hepl of mch lnspeciions sad tests snd
M the Inctiven shows a dicleciric strength of e
than 28 ke, it should be comditioned. IT acilities
are sl available for tesling Imcrteen, w9
“Westinghouse Inetiecen Tesling Service,™ PL.
45-415. Whea sn appeeciabl unt of In

i removed fiom any appasatus, i chould be
1eplaced with sa egual amount of aew Ineticen
thet the liyuid fevel ia L sppersius s
maintained The Incstecn used fue seplacemend
upines shoukd bave 3 Sielectiic stivngth of sl
fess than 30 ky. .

Any bacteaw in opesaling lemperalure al nol '
mal oad sinhd he investigaled and if the caus)
cannul be delermined, the Dransiormes should by 32
taken oul of mrvike aml given & thorough~ |

Inspection.
(i)

Any symiploms, such a8 unusual moises, h'.htf ]
low Inciteen levels, openaiiva of reliel dnwt.‘
tic., should be lavestigaled sl oace. *

o
Tranfosmers which have beem subjecicd to
wausually aevese opersling coadilions, such s
ovethuads, frequenl shosl clacuils, or specist unily
shoukl be insprctcd al leasl once 8 year. This can
vsally be dome adequately by lowering (he
Ineqicen kovel and inspecling with a light Ihiough
the manhole. Before this inpeciion is male, the
Inctricen should be allowed to coul 1o teduce the
smount of Isesicen fumes gives off which ae
Quile objcclionsble and thould aot be inbaled.

Duting petiodic inspection, all sccemaries
should bz imapecied 1o see i they mre opcsating
peopesly.

SAMPLING INERTEEN

AH smnapling ond lesting equipaent must be
tharoughly Jey and clean. 11 is reconinended (hat
sampling amd lesling equipment uzed for handling
Intricen and gpevicing Imcticen be uxd for mo
olhker purpost. Case mud be wxed in haking
maples of Incileen snd acaling thes prior to
testing. 10 Is desirabic that sanples of Incricen be
removed from any comtsiner oa chear days oaly,

snd when Lhe lempetature of the I is ol
Iensd 23 high a8 e tempenature of the wnoemd-
ng bir. . .

U only lin coslainers with wrewed melal
cops o glzs boltkes wilh Inericeasesistant slop-
pers to bold loedicen samples. I @t bocomes
mccemary (0 use otler thas facloey samphag
contsineds, Ibcy should be rinwd wilh chean
maphihe, wahed wilh slroog sup muds, asd
rismed tlwonighly in hot water, and then dricd 39
sppeosimaicly 10U fur Tour hows wilh meck
dows in a cieculiting ais oven. If te conlaincss
aw el end mmcdiatcly aller ckaning, they
shuuhl be srakd tightly amd slived in 3 iy, ckean
M.

£
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Bovision s suade on alt eestoen s
1o oblsin 8 top sanpie of the Liwrtcen, buwerer,
wn 8 lramliemes 1hal D in aywsalnm, 8 samphke
may he Ishenm froms vitber the o oo butlon sime
any wrielmse pecsent will e mined i, due to
curcotatinn of the Incticen. In sarnpling, allow a
ol amound of Inctieen (o tun vut 1o Mrisk the
waapling comncclion chean helore coliccling the
smple. The Incsteen shoukd be pul inlo the
gk comtsincry imncilistcly and the caps
‘srrewcd on lightly. The kbl fiw cach comtsiner
wwul) be marked cheasly wilth thc serial musher
of the Wismsformer oo compariocnt {1om which
the Incalecn was lakea.

Holose taking samplcs from 3 storape faak, Lhe
tmctters shnh) be aliowed 16 with for approxd
walily fweive bouts 3¢ (tal il thete & any
rwitlure  peeseal, §, baving a lower specific
pravity. will sine to llwe Llop where the sample i3 Lo
b taken. A cheam sacak dhicl should be vied to
whizia the samples. Erxwniially, the sime pre-

Wegdlinghouse Etectiic Corporation
Powee Vronsfotamsr Oivision, Shaten, Pu.

cadlinss I prewcnd odlure and diet conlaming-
tiom sheuslkd b used a3 nolband sbuwe.

Quantity of Semple

I &3 rccommembed that one b6 vz, boltle of
Imcstees be taken B3 o sanple for tesling. Al feast
one sample shouk! be tshen (1om & tank var of
Incoteen. One sanple may be tskea from cach
‘m-. of i Jdesied. 3 composite samph: may be
made ftm Incvieen from five drums, provided sit
lhr dnmn e umm When the bung is fisst
,a¥ g sound shouhl be heasd, which
inicates that the dium hat boen sistighl. IT the
Test of the compusite sample is mol aatisfactory, »
sample fromw cach of the Jdruns rejwencnted
shouhl be tesicd.

Whea drums have been dloted exposcd (o the
weather, 8 sanuple {rom eack dium mesd be tested
to detcrming if it is suilable for use.

NiradaUSA IWFOS
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Supplement to 1,B.45-063-yyB, September 196§

Inerteen®and Environmental Contamination

Inerteen is a synthetic insulating fluid made by the chlorinatien
of a relatively common chemical, biphenyl. The chlorination is necessary
to {mpart nonflammable properties to the Inerteen., The resulting poly-
chlorinated biphenyl (PCB's) are relatively insoluble in water but soluble
in fat, and are extremely persistent in the environment. It has been
indicated by several laboratories that measurable amounts of the PCB's
are present in our general environment and may have somc effect on certain
species of wildlife. While askirels are generally regarded as being non-
toxic to humans, it is reasonable to assume that very high standards of
control will be issued by the Government in the overall program against
pollution, Thercfore, tight control oen the usage and disposal of lnerteen
must be exercised,’

While the electrical users of askarel type fluids provide scaled systems,
there still remains a problem of waste disposal vhon the equipment exceeds ‘
its useful life or undecrgoes repair,

For scrap Inerteen £luid, Monsanto has arranged for return of this
material in sealed drums. Ship prepaid to

Monsanto Company
W. G, Krummrich Plant
Sauget, Illinois

Attn: Supervisor Dept, 246

A charge will be made for all returned Inerteen.

Inerteen soaked coils, insulation scrap, {ilter cartridges, and other
materials must be storcd until appropriate methods can be provided to
dispose of them properly.

There is considerable work being done at the present time on this
vhole problem. We will continuc the usc of Incrtecn becausc of its oute
standing performance record and safety features. I1f modification of the
prasent askarels can be made without sacrificing the nonflammable and
other insulating propertics, but which still make them less harmful to
wildlife, cthey will be used in our lnertcen.

\
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Instructions for Handling
Inerteen’ Insulating Fluid @
P.D.S. 54201 CM ,

and

~Installation and Maintenance
of Inerteen Transformers

A

Westinghouse Electric Corporation Westinghouse Exhibit 9

POWER TRANSFORMER DIVISION, SHARON, PENNSYLVANIA ¢ MUNCIE; INDIANA
DISTRIBUTION TRANSFORMER D!VISION, SOUTH BOSTON, VIRGINIA

1.B. 45.063-99C Effective Aupust, 1973 Superscdes 1.B. 45-063-99B. September 1968
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Part | — Inerteen® Insulating Fluid

CHARACTERISTICS

Inerteen is a highly pure, synthetic. non-
inflammable and non-explosive insulating and
cooling liquid. Chemically stable and nearly water
white in color, Inerteen is not affected by
reaction with gthcr materials regularly used in the
manufacture of Inerteen apparatus. It is non-
oxidizing and non-corrosive at temperature con-
siderably above those normally obtained in Iner-
teen apparatus. Inerteen will not sludge under any
operating condition. Water is the main enemy of
Inerteen and keeping it dry will insure long
service life.

The diclectric strength of Inerteen will com-
pare favorably with that of insulating oil when
tested under the same conditions. Quality samples
of Inerteen tested under lzboratory conditions
may show a dielectnc strength in excess of 40KV,
Care .must be exercised in handling and testing
Inerteen. Inerteen must be kept in clean. sealed
containers to prevent loss by evaporation or
contamination by moisture or dirt. ’

Inerteen exerts a strorng solvent action on
most varnishes, gums, and paints. Such matenals
are not used in the construction of Inerteen
apparatus. No materials should be used in Iner-
teen apparatus except those approved by the
Westinghouse Electric Corporation.

Incrteen has an irritating effect upon the skin.
If it is necessary to handle it. see the precautions
under “Handling™. 1t should be remembered that
mineral 0il 1s completely miscible with Inerieen:
in fact, it 1s ampossible 1o separate mineral oil and
Inerteen.

\

SPECIFIC CHARACTERISTICS OF INERTEEN

As outlined in “Method of Testing Askarels
AS.TM. D901." the specific characteristics of
Inerteen are:

s

—
.

Burn point: None

9

Chemical stability: No generation of frec
chlorides under normal operating conditions.

Color: (Maximum) 100 A.P.H.
Condition: Clear
5. Dielectric constant:
At 1000 hertz 77°F (25°C). 5.7t0 5.9
A1 1000 hertz 212°F (100°C),4.8105.0
6. Dielectric strength: (Minimum) 77°F (25°C)
At point of shipmient, 35KV
At point of receipt, 30KV
7. Electrical Resistivity: (Minimum)
500 x 10° ohms/cm® (212°F (100°C) at
500 volts DC)
8. Power factor:
At 60 hertz, 77°F (25°C) 2%
At 60 hertz, 212°F (100°C) 25%
9. Fixed chlorine content: (Minimum) 42
percent ’
10. Free chlorides: Less than 0.10 ppm
11. Neutralization number: Less than 0.014 me
of KOH/gram :
12. Pour Point: (Maximum) plus ?°F tminas
14°C)
13. Refractive index:
AL77°F (25°C). 1.624 to 1.626
14. Specific gravity:
At 60°F/60°F (15.5°C/15.5°C). 1.381 10
1.392
15. Density: 11.5 pounds per gallon

16. Viscosity:
At 100°F (37.8°C). 82-92 seconds

17, Mosture: (Maximum) 35 ppm

w

ENVIRONMENTAL CONSIDERATIONS

Inerteen is 2 synthetic insulating fluid made by
the chlorination of 3 relatnely conumon chemica!.
biphenyl. The chlorination is necessary to impart
nonflammatig ! properties to the Inerteen. The
resulling polychlorinated biphenyls (PCB's) are
relatively insoluble in water but soluble in fat.




and extremely persistent in the environment. It
has becn shown by several laboratories that
measurable amounts of the PCB's, particularly
those with more than 50% chlorination, are
present in our general environment and are a
threat to certain species of wildlife. While Iner-
teen is generally regarded as being non-toxic to
humans, very high standards of control in the
overall program against pollution must be exer-
cised.

Electrical apparatus (such as transformers and
capacitors) using Incrteen are normally sealed to
prevent escape of Inerteen into the environment.
However, a carefully planned program of wasle
disposal must be followed at every step of the
equipment life. This includes manufacture, repair
and final disposition of the fluid and the Inerteen
contaminated parts. To date the only accepiable
destruction of the PCB's is by incineration at
2250°C or higher under carefully controlled
conditions. At this temperature Inerteen will
breakdown into HC1, CO2 and water vapor. An
alkaline scrubber is necessary to neutralize the
HC) and the finat products released to the
atmosphere are .CO> and steam. To be sure that
the Inerteen and lnerteen contaminated maternials
do not contaminate the environment they must
be incinerated in approved equipment.

HANDLING

1. Safety Precautions

Breathing. The odor of Inerteen is noticeable
at concentrations below the Maximum Ac-
ceptable  Concentration.  Concentrations
which excezd this may cause irritation of the
eves. nose. throal and upper respiratory tract.
Much higher concentrations could c¢ause in-
ternal reactions.

Swallowing. Inerteen is highly toxic if taken
internally. Swallowing of an ounce or two
could cause severe irritation of the digestive
tract and serious internal reactions.

Skin lrritation. Although Inerteen is only 2
moderate skin irritant when contact is for

Lo 790722

short duration. it can be absorbed through the
skin. Repealed conlact over prolonged peri-
ods may result in severe dermatitis which may
persist for many months after removal from
exposure.

Protective Equipment. When necessary, und-
er emergency conditions, to enter a space
containing very high concentrations of Iner-
teen fumes or vapor, either an approved gas
mask or self-contained breathing equipment.

should be worn. For lower, but still signifi-

cant concentrations, cartridge type chemical
respirator should be worn. If the odor of
Inerteen is noticed while wearing respiratory
equipment, the wearer should go immediately
into fresh air.

Neoprene coated aprons and‘_neoprene

_coated gloves may be used where necessary to

protect the skin. Hand cream designed to
protect against oils and petroleum solvents,
(such as Ply 9@ Ge! made by Milburn Co. of
Detroit) may be of some value where the use
of gloves is not practical.

When handling Inerteen, wash hands often
with warm soapy water and in case of spillage
onto clothing, remove the clothing as soon as
possible. The clothing must then be laundered
prior to use. ]

Storage

inerteen is shipped in tank cars, drums or
cans. Inerteen in drums or cans should be
stored in a covered area and when stored
out-of-doors the bungs should be down to
present collection of water around the bune.
A storage tank should be mounted on piers
above the ground and accessible to all points
for inspection for leakage. There should be a
curb on th: ground around the tank to
contain any spillage or leakag..

It is desirable, if possible, to keep Inerteen
in storage at a tcmperature slightly above
ambient to prevent moisture condensation.




SAMPLING AND INSPECTION

Sampling. Each contaiher of Incrteen must
be samplcd and tested prior 1o being added 10
a transformer and then should be added only
il the dielectric strength is 30KV or above.

1t is desirable that periodic inspection of
Inerteen apparatus be made and that samples
of Inerteen be taken from each compartment
and tested. Initially a sample should be taken
after about 3 months of operation and then.
where operating conditions permit, at inter-
vals of 6 months to 1 year. Accurate records
should be maintained and if dielectric
strength drops below 22KV it should be
reconditioned,

If facilities are not available for testing
Inerteen. see “Westinghouse Inerteen Testing
Service” below,

Westinghouse Inerteen Testing Service.. Many
users of Inerteen do not have the necessary
facilities for testing. In order that these users
may be able to make the periodic tests
recommended, Westinghouse Electric Corp-
oration has established an Inerteen testing
service to provide careful tests by experienced
engineer, and provide a prompt report on the
test resuits.

Two special 16 oz. sample bottles per
mailing container Westinghouse
S#24B1743602. as well as necessary packing
and printed mattesr, may be obtained by con-
tacting the nearest Westinghouse Office. (The
bottle and the container will not be returned
to the customer.)

After drawing the sample of Inerteen. the
customer should scal the bottle and mail it 1o
the Westinghouse Electric Corporation. Ma-
terials Engineering Laboratory, Sharon. Pa.
16146. To simplify these details, an instruc-
tion and order sheet and a printed returg label
have been included 1n the carton container.
The instructions cover the taking of the
sample and its proper preparation for mailing.
The order sheet must be sent to the nearest
Westinghouse office.

In addition -to dielectric tests, Westing-
house is also prepared to make a physical and
chemical examination if so requested. (The
customer should plainly indicate the type of
service desired.)

The physical and chemical examination
consists of an examination of the Inerteen by
a competent chemist. Recommendations will
be made as to the suitability of the Inerteen
for continued use, whether it would be
desirable and economical to clean it. and in a
general way, the preferred method of clean-
ing. In submitting samples for this service, the
history of the Inerteen represented should be
given as completely as possible. (For details
refer to the nearest Westinghouse Office).

SAMPLING INERTEEN

The dielectric strength of inerteen is affected by
the most minute. traces of certain impurities,
particularly water. It is important that the great-
est care be taken in obtaining the samples and in
handling them to avoid contamination. There
have been low dielectnic test results reported from
the field which, upon investigation, have been
found to be largely a matter of poor sampling. All
sampling and testing equipment used for handling
Inerteen and servicing inerteen should be used for
no other purpose. Care must be used in taking
samples of Inerieen and sealing them prior to
testing. It is desirable that samples of Inerteen be
removed from any container on clear days only,
and when the temperature of the Inerteen is at
least as high as the temperature of the sur-
rounding airs.

Use only tin containers with screwed metal
caps or glass bottles with Inerteen resistant hds te
hold Inerteen samples. 1 it becomes necessan 10
us¢ other than factory sampling containers. they
should be rinsed with clean naptha, washed with
detergent and waler, and rinsed thoroughly in hot
water, and then dricd at approximately 110°C ior
four hours with nech down in circulating air oven.
If the containers are not used immediately after
cleaning, they should be sealed tightly and stored
in a dry, clean place. An aluminum foil linés,
should be put in the lid.



Provision is made on sl Inerteen transformers
to obtuin a 1op samplc of the Inerteen. however
on 3 transformur thal is in opuration, a sample
may be tahen from either the top or bottom since
any moisture present will be mixed in. duc to
circulation of [nerteen. In sampling. allow al least
one quart of Incrteen 10 run out to flush the
sampling. connection before collecting the sample.
This flush material must be collected in a suitable
container for disposition as per the section on
“Inerteen Disposal™ page 6. The Inerteen should
be put into the sample containers immediately
and the caps screwed on tightly, The label for
each container should be marked clearly with the
serial number of the transformer or compartment
from which the Inerteen was taken.

Before taking somples from a storage tank,
the Inerteen should be allowed to settle for
approximately twelve hours so that if there is any
moisture present. . it, having a lower specific
gravity, will rise to the top where the sample is to
be taken. A clean sneak-thiel should be used to
obtain the samples. Essentjally. the same precau-
tions to prevent moisture and dirt contamination
should be used as outlined above.

It is recommended that one 16 oz. bottle of
Inerteen be taken as a sample for lesting. At least
one sample >hould be taken from a tank car of
Inerteen. One sample may be taken from each
drum, or if desired. 2 composite sample may be
made from Inerteen from five drums. provided all
of the drums are airtight. When the bung is first
loosened, a hissing sound should be heard. which
indicates that the drum has been airtight. When
the composite type of testing is used and a sample
is found to be unsatisfactory, a sample from each
of the dnims represented must be tested. -

When drums have been stored exposed io the
weather, ¢ sample from each drum must be tested
to determene if it is suitable for use.

DISPOSITION OF SAMPLE & CON.
TAINER All samples must be collected in seuivd)
labelled containers for disposition as described in
section on “lInerteen Disposal™ page 6. All sol-
vent rinses of test containers must be handled in a
like manner.
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All vontainers, rags. and other solid materials
involved in testing must be collected for propet
disposition.

TESTING METHODS

Instruction for all tests listed correspond in
general to the recommendations of the American
Society for Testing Materials.

1.  Dielectric Strength Test

The testing transformer and the source of supply
of energy shall not be less than [/2 KVA, and the
frequency shall not exceed 100 Hertz per second.
Regulation shall be so controlled that the high
tension testing voltage taken from the secondary
of the 1esting transformer can be raised gradually
without opening either primary or secondary
circuit. The rate of rise shall approximate 3000
volts per second. The voltage may be measured by
an approved method which gives root-mean-
square values. .

Some protection is desirable to prevent ex-
cessive flow of current when breakdown of the
Inerteen takes place. This protection preferably
should be in the primary or low voltage side of
the testing transformer. It is not especially im-
portant for transformers of 5 KVA or less. as the
current is limited by the impedance of the
transformer.

The standard test cup for holding the sample
of Inerteen shall be made of a material having a
suitable dielectric strength. It must be insoluble in
and unattacked by Inerteen or benzine and non.
absorbent as far as moisture, inerteen, or gascline
are concerned.

The electrodes in the test cup between which
the sample is tested shall be circular discs of
polished brass or copper. 1 in. in diameter. with
square 190%) edges. The clectrodes shall be
mounted in the test cup with their axes hori-
zontal and coincident, with a gap of 0.100 in.
between their adjacent faces, and with tops of
clectrodes about 1-1/4 in. below the top of the



cup. (A suitable test cup is shown in Fig. |, and Voltages shall be applied and increased

portable testing outfits in Fig. 2.) uniformly at a rate of approximately 3000
volts (rms) per second until breakdown occurs
s. Procedure . as indicated by a continuous discharge across

The spacing of electrodes shall be checked
with 2 standard round gauge having a diam-
eter of 0.100 in., and the electrodes then
locked in position.

The electrodes and the test cup shall be
wiped clean with dry, calendered tissue paper
or with a clean, dry chamois skin and thor-
oughly rinsed with Inerteen-{ree, dry benzine
until they are entirely free from fibers.

The test cup shall be filled with dry
benzine, and voltage applied with uniform
increase at the rate of approximately 3000
volts (rms) per second until breakdown oc-
curs. If the dielectric strength is not less than
25KV, the cup shall be considered in suitable

: condition for testing the Inerteen. If a lower
o test value is obtained the cup shall be cleaned
with benzine and the test repeated.

The temperature of the test cup and of
the Inerteen when tested shall be the same as ) , . .
that of the room, which should be between [i& J. Fluid Test Cup for Dielectric Test
68°F and 86°F. (20°C and 30°C) Testing at
lower temperatures is likely to give vmable
results which may be misleading.

The sample in the container shall be
agitated with a swirling motion (to avoid
introducing air) so as to mix the Inertcen
thoroughly before filling the test cup. This is
even more important with used Inerteen than
with new Inerteen as the impurities may be
precipitated and the test may be misleading.

The cup shall be filled with Inerteen to a
height of no less than 0.79 in. (20 mm) above
the top of the electrodes.

The Inerteen shall be gently agitated by
rocking the cup and allowing it to stand in the
cup for three minutes before the first and one
minute before each succeeding puncture. This
will aliow air bubbles to escape. Fig. 2 Poriable Ol Testing Set, 1/2 KVA, 35,000 Volts
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the pap. (Occasional momentary discharges
which do not resull in a permanent arc may
oveur: these should be disrcgarded).

b. Number of Tests

1. Except as specified in (1) one break-
down test shall be made on each of five
fillings of the test cup. If the average
deviation from the mean exceeds 10
percent or if any individual test deviates
more than 25 percent from the average,
additiona! tests shall be made. The dielec-
tric strength shall be determined by aver-
aging the [first five tests that conform to
the allowable variations.

Il. When Inerteen is tested in consider-
able quantity, so that the time required
for testing is excessive and when it 'is
merely desired to determine whether the

breakdown safely exceeds the limit speci-

fied, or in those cases where the amount
of Inerteen available for test may be very
limited. one breakdown test shall be made
on each of two fillings of the test cup. If
neither breakdown is below this value, the
Inerteen may be considered satisfactory
and no further tests shall be required. If
either of the breakdowns is less than the
specified value a breakdown shall be made
on each of three additional fillings and
test results analyzed in accordance with.(1).

¢. Report

The report shali include the volts (rms vaiue)
at each breakdown and the average of the two
or five breakdowns and the temperature of
the Inerteen at the time of the test.

2. Neutralization Test

The Neutralization number is the number of
milligrams ¢ petassium hydrovide required to
nceutrahize the acid in one grum of Inerteen.

Solutions Required

a.' Standard Potassium Hydroxide Solution
(alcoholic. 0.IN) — add 6 g. of c.p. solid KOH

A £ X

to | liter of ¢.p. anhydrous isopropy! alcohol.
Boil, add 2 g. of c.p. B2 (OH)> and boil again.
Cool. filter and store in a2 chemically resistant
bottic protected by 2 guard tube containing
soda lime and soda asbestos { Ascarite). Stand-
ardize against pure potassium acid phthalate
using phenolphthalein as an indicator.

b. Titration Solvent — Add SO0 ml. of c.p.
benzene and 5 ml.of water to 495 ml. of c.p.
anhydrous isopropy! alcohol.

Procedure. Into a 250 ml.Erlenmeyer flask intro-
duce 40 g. of Inerteen weighed accurately. Add
100 mi, of the titration solvent and 3 ml.of the
indicator solution. Titrate immediately at a
temperature below 30°C. Consider the end point
definite if the color change to green persists for
15 seconds. A blank shall be determined on the
solvent.

Calculations. The neutralization number or
mg.

(A-B (N) x 56.1
—
A = ml.KOH solution required for sample.
B = ml.KOH solution required for blank.
N = normality of KOH solution.

W = grams of sample used.

KOH per g. of Inerteen =

RECONDITIONING

Reconditioning will be necessary 1o remove
water, foreign material and hydrogen chloride
which may be present and contaminating Iner-
teen. The blotter filter press, cartridge filter and
the Inerteen conditioner will remove water and
dirt which may be present. Various models of
each of these types of upparutus are available. The
Inerteen conditioner is the most effective for
removing moisture, dirt, and other contaminating
materials, 11 basicallv consists of a clay container,
a clay filter. pomp., attendant valves. gauges ond
fittings.

Water cannot be effectively removed from
either clay or filter material once they have
become saturated with Inerteen therefore care
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should be taken to sec that these materials are
thoroughly dry prior to use. Any equipment used
for conditioning Inerteen should first be thor-
oughly cleaned with benzine or naphtha to
remove all traces of material foreign to Inerteen.
If at all possible, separate equipment should be
used for filtering lnerteen only.

Hydrogen chloride, caused by arcing, may be
eliminated by vigorcusly bubbling dry nitrogen
through Inerteen. This should be done as quickly
as possible following the failure to prevent the
attack of HC] on the cellulose insulation. The
nitrogen should be passed in through the drain
valve at the bottom and allowed to escape
through a vent at the top. The nitrogen should be
discharged through a pressure regulator attached
to a stand pipe above the level of the Inerteen in
the transformer to prevent the Inerteen from
flowing into the regulator. The nitrogen should be

“bubbled through the Inerteen at a rate of one to

three cubic feet per minute for a period of 4 to 6
hours. This may require two to eight cylinders
(220 cu. ft. cach) depending on the size of the

_ apparatus.

DISPOSAL

Inerteen Liquid. Collect al! scrap Inerteen liquid
in a suitable metal container which can be
satisfactorily sealed. Once the Inerteen is col-
lected it may be retumed in sealed drums or tank
cars to Monsanto or other certified disposal
company. Ship prepaid to:

Monsanto Company

W. G. Krummrich Plant

Sauget, lllinois

Attention: Supervisor Dept., 246

A charge will be made for all retumned
Inerteen.

Solvent-Rinses Contaminated with Inerteen. Sol-
vent rinses or other liquids contaminated with
Inerteen should also be collected in sealed drums
or tznk cars and sent either to ‘Homanto\or other
certified disposal company,

Solids Contaminated with Inerteen. All solids
materials contaminated with Inerteen must be
stored in impervious containers until disposal.

LTI

This includes all glass, metals. papers. insulation.
clay rags. filter cartridges, etc.

These materials may be incinerated if suitable
arrangements can be made for it to be done at 3
temperature sufficient to breakdown the Iner.
teen. Or they may be purged by cleaning with a
proper Nuid and the resultant fluid then may be
incinerated using an approved procedure and
temperature.

The following disposition is recommended for
various materials.

Material Disposition

Absorbing clay, {ilter paper, cartridges

sawdust and rags Incinerate
Coils Solvent clean or incinerate
Cores Solvent clean
Tanks & Frames ) Solvent ¢lean
Copper or Aluminum Solvent clean
Insulation Incinerate

Incineration. Incineration, whether of liquids or
contaminated solid materials, must be done at a
température of at least 2250°C and the stack
must be equipped with a suitable scrubber to
remove HC1.

Cleaning Contaminated Drums. The cleaning of
drums which have contained used Inerteen re-
quires great care in order to insure a thoroughly
clean drum

It is preferable to return such drums to the
supplier where adequate cleaning facilities are
available. rather than to attempt to clean them.

If it is necessary 10 clean such drums. the
following procedure is recommended:

Rirse the drum thoroughly with g..cline o:
petroleum distillate, using about one gallon
each time, until the solvent shows no discolor-
ation after using. Allow it to drain, then
pump out the last traces of solvent with a
vacuum pump, using a brass pipe flattened at
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the lower end to explore the corners of the
drum. Collect all solvent rinse material for
disposition as described above,

CAUTION: Do not use a steel pipe because
of the danger of a spark igniting the gasoline
or petroleum distillate vapor.

Next, heat the drum with bunghole down in
a ventilated oven at a temperature of at least
88°C. (190°F) for sixteen hours. (A simple
oven for this purpose may be made from sheet
metal and heated with steam or an electric
heater.) Blow out the drum with dry nitrogen or

dry ait to remove any lingering explosive vapors.
Screw the bung on tightly before removing the
drum from the oven. Use 4 new washer with the
bung to insure a tight seal.

CAUTION: Open flames must always be
kept away from the oven to prevent igniting
inflammable gases which might be remaining
in drum when plsced in the oven. ‘

The practice of refilling drums with Inerteen
is undesirable and should be avoided whenever
possible, for unless the utmost precautions are
taken, the Inerteen is likely to become con-
taminated.

~

of Inerteen Yransformers

INSTALLATION

For convenience in handling. all transformers are
equipped with lugs or eyes for lifting and mov-
ing the complete assembly filied with Inerteen
by use of a crane. Additional means are pro-
vided for the heavier parts such as covers, core
and coils, radiators and terminal chambers. Jack-
ing lugs are also supplied on either the base or
comners of the tank. A transformer should only
be lifted or moved by jacks placed against these
iugs and not against the cooling tubes. radiator
vaives. or other fittings.

An indoor installation requires that the room
in which the transformers are placed must be well
vontilated so that the heated zir can readily
escape and be replaced by cooler air from the
outside. If the room is poorly ventilated, this
exchange of air takes place too slowly and the
temperature of the air in the room may become
excessively high. At any given load the tempera-
ture rise of a self-cooled transformer will be a
fixed number of degrees above the temperature of
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It — Installation and Maintenance

the surrounding air. The temperature of the
transformer is the sum ‘of this rise and the air
temperature; thereforz, care must be taken to
provide a Toom sufficiently ventilated to permit
operation of transformers at a reasonable temp-
erature. Area of the air inlets should be such that
the ambient temperature never exceeds 40°C
(104°F) with an average over twenty-four hours
not exceeding 30°C (86°F): 50 to 60 square feet
per 1000 kva of transformer capacity has been
satisfactory. Outlet openings with the same total
area should be provided.

Self-cooled transformers should always be
well separated from one unoiher and from ad-
jacent walls, partitions, ¢te.. in grder 1o permit

- free air circulation about the cases. This separa-

tion should not be less than 24 to 36 inches

‘.depending on the size of the Loy,

INSPECTION

All Inerteen transformers are carefully inspected
and tested at the facton and they are in good



condition when shipped: but it is desirable to
inspect each transformer thoroughly befor: plac-
ing it in service.

When a transformer. is shipped complete and
filled with lnerteen, this inspection should in-
clude a check of the Inerteen level, the tightening
or adjustment of any parts that may have become
loose or out of place, and determining the extent
to which moisture may have entered the trans-
former. The latter can best be determined from
the dielectric strength of the lnerteen. Inerteen
used for filling transformers should have 2 diclec-
tric strength of 30KV or higher. When it tests less
than this the lnerteen should be filtered. If the
dielectric strength is very low or if there is any
other evidence of moisture, it is necessary 1o dry
the transformer.

Inerteen transformers should be dried by the
short circuit method _with the transformer im-
mersed in the Inerteen and with the tank scaled
tightly. During the drying out operation, the
Inerteen should be circulated through a filter
press or preferably through an Inerteen condi-
tioner. A filter press will remove dirt and most of
the moisture. but the conditioner will remove
these and other contaminating materials as well.

The desired Joad current should be obtained
by shon circuiting one winding and impressing
the proper impedance voltage on the other
winding. The full load impedance may :sually be
found on the instruction plate for .ne trans-
formers: if the impedance of the transformer is
not known, it should be requested from the
Westinghouse Electric Corporation, Sharon, Penn-
svivania. by identifving the transformer with its
serial number.

If the transformer is at or lower than room
temperature at the start of the drying process,
circulation of 125 to 150% of full load current
will hasten the heating, and a higher top knerteen
temperature can be obta:ned more quickly by
blanketing the coolers when tubular coolers are
used or by shutting off the radiator valves when
radiators are used. The cover should be lagged to
prevent condensation.

The loading shouid be carefully watched and
when the top Inerteen reaches a temperature of
60°C. the Joad should be reduced to obtain an
approximately constant top Inerteen temperature
based on the following table:

Short Circuit Amperes [Maximum Temperature
in Percent of Load of the Top Inerteen
50% 85°C
15% 80°C
85% 75°C

While the windings of the transformer heat
up. do not permit the temperature of the top
Inerteen to exceed the value specified for a given
percentage of load. This precaution is necessary
because the windings will heat up more quickly
and operate at 3 higher temperature than the
Inerteen. If the windings are allowed to reach too
high a temperature, the insulation will be dam-
aged. The drying of a transformer should be
continued until the dielectric strength of samples
of Inerteen taken from the transformer test at
30KYV or higher.

The cover should be kept tightly sealed during
the temperature run, and until the transformer
has cooled down to room temperature to prevent
condensation. This also prevents the release of
hot lnerieen vapors which are quite objection-
able, particularly if the ventilation is poor,

CAUTION: It is not safe to attempt the ]
drying out of transformers unless constant
attention is given to the job.

ACCESSORIES AND FITTINGS

Bushings, fittings, and accessories when boxed
and shipped separately should be mounted as
shown on the outline drawing. Proper installation
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instructions when necessary arc included in the
instruction lkaflets for component parts. Care
must be exercised when these components are
fitted to eliminate the accidental introduction of
moisture in any form inside the transformer.
Where blind flanges are removed before fittings
are mounted, the level of the Inerteen must be
lowered below the openings that will be 'madc.

FINISH

Any portion of the paint film damaged during
shipment or installation must be repaired as
quickly as possible.

To do this, clean the damaged portion by
means of a scraper or sandpaper, wipe thoroughly
with a solvent dampened cloth, apply Westing-
house primer paint and allow it to dry for at least
24 hours, then apply a coat of Westinghouse
finish paint.

FILLING
When putting new apparatus into service, see that

the apparatus tank is free from moisture and
foreign material.

IMPORTANT: Extreme precautions must
be taken to insure the absolute dryness and
cleanliness of the apparatus before filling it
with Inerteen, and to prevent the entrance
of water and dirt during the transfer of the
inerteen to the apparatus.

The preparation and filling of outdoor appa-
ratus should preferably be done on a clear, dry
day: if this 18 not possible. protection against
mostuse must be provided.

All vessels used for transferring the Inerteen
should be carefully inspected to see that they are
absolutely dry and free from contamination, Use
only all-meta) hose or pipe when filling, since the
lining of most other types of hose may be soluble

in Inerteen and will contaminate it in a short
time. All joints should be tight; where practical.
fill through the drain vaive to keep aeration to a_
minimum and vent the top of the tank to allow
the air to escape. Be sure that valves and pipe

_connections between the main tank and any

Inerteen filled compartments are open for free
circulation of gas and liquid. Otherwise, trapped
air or gas may cause the Inerteen leve! in some
parts of the transformer to be below the safe
operating level.

If it is necessary to {ill a transformer out-of-
doors, particularly on a damp day, care should bde
taken to prevent the entrance of moisture. In
order to avoid condensation the temperature
inside the unit should be kept severa) degrees
above the outside air temperature.

The tank and compartments, if any, should be
filled at ambient temperature to the point on the
gauges marked *“25° - Liquid Level.” If the
ambient varies greatly from 25°C (77°F) when
filled, the Inerteen level should be checked when
the average fluid temperature is 25°C; sufficient
Inerteen shouid be added to or drained from the
tank to bring the level to the proper height. The
transformer should never be operated or left
standing, even out of service without the lnerteen
level being indicated on the gauge. - )

Filling Under Vacuum. Entrapped air is a po-
tential source of trouble in all liquid filled
transformers. Therefore, it is desirable to fill all
Inerteen transformers under a full vacuum. This is
done for the transformers shipped from the
factory and should be done where practicable
when transformers are filled in the field, provid-
ing the transformer cases have been so desigrned.
If the cases have notl been designed for full
vacuum and it is imperative 1o get the maximum
winding impulse strength immediately, the trans-
formurs should be Jilled with Inerteen under full
vacuum by placing them in an auxiliary vacuum
tank.

Where purchaser does not have an established
technique for vacuum filling. the following pro-
cedures may be used whether vacuum is applied
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dircctly to the transformer or the complete
transformer is placed in an auxiliary vacuum tank.

I. Apply and maintain continuously a vac-
uum of at least 28 inches of mercury for at
least one-half hour to units rated 25KV and
below, or for four hours to units above 25KV.

2. While retaining the vacuum, slowly fill
with Inerteen to the normal 25°C level or
with approximately 90% of the required
amount where it is impossible to gauge
properly..

3. Maintain the specified vacuum {or at least
one-half hour after filling.

4. Adjust lnerteen 10 normal level and seal
the transformer tank. Do not reopen until the
temperature at the top of the fluid is equal to
or higher than the ambient temperature in
order to avoid condensation on the surface of
the Jnerteen, '

In those cases where the transformers are not
filled under vacuum. full voltage should not be
applied to the windings for at least 24 hours after
the Incricen has been put into the case. This time
is nccessary {0 allow the air bubbles to escape.

PLACING IN SERVICE

Pressure Testing. All Inerteen transformers are
pressure-tested at the factory and shipped free of
leaks. After instaliations and before voliage is
applied. it is desirable to pressure-test each
transformer, especially if any fittings or covers
nave been removed and replaced during installa-
tion. Compressed dry nitrogen or dry air may be
used for the purpose. 1t is recommended that the
space above the Inerieen be blown out with dry
nitrogen. then close all vents and apply a pressure-

- test of five pounds per square inch for a period of

six to cight hours. The test pressure can best be
Lritcd by the use of 2 pressure regulator attached
10 the nirogen cyvlinder. A check for'.deaks of
joints above the Inerteen level may be made by
painting them with a solution of soap and
glycerin and watching for gas bubbles. At the
conclusion of the test the internal pressure should
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be returnéd to normal by momentarly venting
the gas space.

High Altitude. Where transformers are to be used
at a high altitude (more than 3000 feet above sea
level) a fitting above the liquid level should be
opened 10 equalize the internal and external
pressures at a temperature of approximately 25°C
before placing the transformer in service.

Grounding ‘Transformer Tank. Regardless of the
type of foundation or floor on which a trans-
former is to rest, the tank should be definitely
and permanently grounded to eliminate the possi-
bility of obtaining static shocks or being injurcd
by accidenta) grounding of a winding to the case.
A ground pad or lug is always provided near the
bottom of the tank for the purpose of connecling
the grounded lead.

CAUTION: A good low-resistance ground is
necessary for adequate protection — a poor
ground may be worse than none at all.

Grounding Low Voltage Winding. Every effort is
made in insulating transformers 1o guard against
any chance of breakdown between high voltage
and low voltage windings: however, in order to be
absolutely safe. it is advisable that low voltage
cifcuits with which persons may come in contact
be grounded. The maximum voltage that can be
obtained 1o ground is then limited to the normal
voltage that exists between the grounded point
and the line; this is true even though the high
voltage and low voltage windings become con-
nected electrically.

In grounding the winding, the neutral point
should be used 1if 1t is availuble. When trans
forrers operate on sngle phase circuits with the
middie point of the low voltage. the maxymum
voltage that can exist between any part of the low
voltage circuit and ground is one-half of the low
voltages.

MAKING CONNECTIONS

A diagram, usually on the metal instruction plate
attached to the side of the case, shows the proper
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power terminal connections to be made for
various voltages. Care should be taken to see that
all connections and only those shown are prop-
erly made, for a wrong connection may cause
severe damage. :

Some installations require an auxiliary source
of power or control leads to be wired to
terminals at the transformer; a wiring diagram,
either a separate drawing or included as part
of the outline drawing., shows the connections
to be made.

Voltage Application. When voltage s first
applied to the transformer, it should, if possi-
ble, be brought up slowly to its full value so
that any wrong connection or other troubie
may. be disclosed before damage can result.
After full voltage has been gpplied successfully,

_ the transformer should be operated without

load for a few hours. It should be kept under

-( " close observation during this time and also dur-

«

ing the first few hours while loaded.

INSPECTION

ft is desirable that periodic inspections of In-
erteen apparatus be made and that samples of
Inerteen be taken from each and from all com-
partments of any apparatus and tested after a
short period of service. See section on Sampling
and Inspection.

Any increase in operating temperature at
normal load should be investigated and if the
cause cannot be determined. the transformer
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should be taken out of service and given a
thorough inspection.

Any symptoms. such as unusual noises,
high or low Inerteen levels, operation of re-
lief device, etc.,, should be investigated at

once.

Transformers_which have been subjected to
unusually severe operating conditions, such as
overloads. frequent short circuits, or special units
should be inspected at least once a year. This can
usually be done adequately by lowering the
Inerteen level and inspecting with a light through
the manhole. Before this inspection is made,
the Inerteen should be allowed to cool to
reduce the amount of Inerteen fumes given off
which are quite objectionable and should not
be inhaled.

During periodic inspection, all accessories
should be inspected to see if they-are operating
properly.

CAUTION: Never enter a vault or any other
confined area in which a transformer relief
device has been known to operate or in
which a transformer has failed, until the area
has been thoroughly ventilated. Then enter
cautiously, with another person in attend-
ance. The pungent, somewhat irritating
fumes of hydrogen chioride are easily de-
tected and can serve as 3 guide in entering
the enclosure.
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Part | — Inerteen® Insulating Fluid

Copies are available from:

See American National Standards Institute Guidelines C107.1-1974
for complete information on handling and disposal of Askarels.

ANSI, 1430 Broadway. New York, N.Y. 10018

CHARACTERISTICS

Inerteen is a highly pure, synthetic non-
inflammable and non-explosive insulating and
cooling liquid. Chemically stable and nearly water
white in color, Inerteen is not affected by
reaction with other materials regularly used in the
manufacture of Inerteen apparatus. It is non-
oxidizing and non-<corrosive at temperature con-
siderably above those normally obtained in Iner-
teen apparatus. [nerteen will not sludge under any
operating condition. Water is the main enemy of
[nerteen and keeping it dry will insure long
service life.

The dielectric strength of Inerteen will com-
pare favorably with that of insulating oil when

tested under the same conditions. Quality samples.

of Inerteen tested under labofatory conditions

may show a diclectric strength in excess of 40KV,

Care must be exercised in handling and testing
Inerteen. Inerteen must be kept in clean, sealed
containers to prevent loss by evaporation or
contamination by moisture or dirt.

Inerteen exerts a strong solvent action on
most varnishes, gums, and paints. Such materials
are not used in the construction of I[nerteen
apparatus. No materials should be used in Iner-
teen apparatus except those approved by the
Westinghouse Electric Corporation.

Inerteen has an irritating effect upon the skin.
If it is necessary to handle it, see the precautions
under “Handling”. It should be remembered that
mineral oil is completely miscible with Inerteen;
in fact, it is impossible to separate minera!l oil and
Inerteen.

SPECIFIC CHARACTERISTICS OF INERTEEN

As outlined in “Method of Testing Askarels

AS.TM. D901,” the specific charactensncs of

Inerteen are:

1. Bum point: None

2. Chemical stability: No generation of free
chlorides under normal operating conditions.

bt

Color: (Maximum) 100 A.P.H.

Condition: Clear

S. Dielectric constant:
At 1000 hertz 77°F (25°C), 5.7 t0 5.9
At 1000 hertz 212°F (100°C), 4.8 t0 5.0

6. Dielectric strength: (Minimum) 77°F (25°C)
At-point of shipment, 35KV
At point of receipt, 30KV

7. Electrical Resistivity: (Minimum)
500 x 10° ohms/cm® (212°F (100°C) at
500 volts DC)

8. Power factor:

At 60 hertz, 77°F (25°C) 2%

At 60 hertz, 212°F (100°C) 25%

9. Fixed chlorine content: (Minimum) 42
percent

10. Free chlorides: Less than 0.10 ppm

11. Neutralization number: Less than 0.014 mg
of KOH/gram

12. Pour Point: (Maximum) plus 7°F (minus
14°C)

13. Refractive index:
At 77°F (25°C), 1.624 t0 1.626

14. Specific gravity:

At 60°F/60°F (15.5°C/15.5°C), 1.381 to

1.392

15. Density: 11.5 pounds per gallon

16. Viscosity:
At 100°F (37.8°C), 82-92 seconds

17. Moisture: (Maximum) 35 ppm

b

ENVIRONMENTAL CONSIDERATIONS

Inerteen is a synthetic insulating fluid made by
the chlorination of s relatively common chemical.
biphenyl. The chlorination is necessary to impart
nonflammabie properties to the Inerteen. The
resulting polychlorinated biphenyls (PCB's) are
relatively insoluble in water but soluble in fat,
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and extremely persistent in the environment. It
has been shown by several laboratories that
measurable amounts of the PCB's, particularly
those with more than 50% chlorination, are
present in our general environment and are a
threat to certain species of wildlife. While Iner-
teen is generally regarded as being non-toxic to
humans, very high standards of control in the
overall program against pollution must be exer-
cised.

Electrical apparatus (such as transformers and
capacitors) using Inerteen are normally sealed to
prevent escape of Inerteen into the environment.
However, a carefully planned program of waste
disposal must be followed at every step of the
equipment life. This includes manufacture, repair
and final disposition of the fluid and the Inerteen
contaminated parts. To date the only acceptable
destruction of the PCB’s is by incineration at
2250°C or higher under carefully controlled
conditions. At this temperature Inerteen will
breakdown into HC1, CO2 and water vapor. An
alkaline scrubber is necessary to neutralize the
HC1 and the final products released to the
atmosphere are CO2 and steam. To be sure that
the Inerteen and Inerteen contaminated materials
do not contaminate the environment they must
be incinerated in approved equipment.

HANDLING

1. Safety Precautions

Breathing. The odor of Inerteen is noticeable
at concentrations below the Maximum Ac-
ceptable  Concentration.  Concentrations
which exceed this may cause irritation of the
eyes, nose, throat and upper respiratory tract.
Much higher concentrations could cause in-
ternal reactions. '

Swallowing. Inerteen is highly toxic if taken
internally. Swallowing of an ounce or two
could cause severe irritation of the digestive
tract and serious internal reactions.

Skin Irritation. Although lnerteen is only a
moderate skin irritant when contact is for
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short duration, it can be absorbed through the
skin. Repeated contact over prolonged peri-
ods may result in severe dermatitis which may
persist for many months after removal from
exposure,

Protective Equipment. When necessary, und-
er emergency conditions, to enter a space
containing very high concentrations of Iner-
teen fumes or vapor, either an approved gas
mask or self-contained breathing equipment,
should be worn. For lower, but still signifi-
cant concentrations, cartridge type chemical
respirator should be wom. If the odor of
Inerteen is noticed while wearing respiratory
equipment, the wearer should go immediately
into fresh air.

Neoprene coated aprons and neoprene
coated gioves may be used where necessary to
protect the skin. Hand cream designed to
protect against oils and petroleum solvents,
¢such as Ply 9 Gel made by Milbum Co. of
Detroit) may be of some value where the use
of gloves is not practical.

When handling Inerteen, wash hands often
with warm soapy water and in case of spillage
onto clothing, remove the clothing as soon as
possible. The clothing must then be laundered

~ prior to use.

Storage

Inerteen is shipped in tank cars, drums or
cans. Inerteen in drums or cans should be
stored in @ covered area and when stored
out-of-doors the bungs should be down to
prevent collection of water around the bung.
A storage tank should be mounted on piers
above the ground and accessible to all points
for inspection for leakage. There should be a
curb on the ground around the tank to
contain any spillage or leakage.

1t is desirable, if possible, to keep Inerteen
in storage at a temperature slightly above
ambient to prevent moisture condensation.



SAMPLING AND INSPECTION

Sampling. Each container of Inerteen must
be sampled and tested prior to being added to
a transformer and then should be added only
if the dielectric strength is 30KV or above.

It is desirable that periodic inspection of
Inerteen apparatus be made and that samples
of Inerteen be taken from each compartment
and tested. Initially a sample should be taken
after about 3 months of operation- and then,
where operating conditions permit, at inter-
vais of 6 months to | year. Accurate records
should be maintained and if dielectric
strength drops below 22KV it should be
reconditioned,

If facilities are not available -for testing
Inerteen, see "“Westinghouse Inerteen Testing
Service™ below,

Westinghouse Inerteen Testing Service. Many

users of Inerteen do not have the necessary

facilities for testing. In order that these users
may be able to make the periodic tests
recommended, Westinghouse Electric Corp-
oration has established an lnertesn testing
service to provide careful tests by experienced
engineer, and provide a prompt repor on the
test results.

Two special 16 oz. sample bottles per
mailing container Westinghouse
S#24B1743602, as well as necessary packing
and printed matter, may be obtained by con-
tacting the nearest Westinghouse Office. (The
bottle and the container will not be returned
1o the customer.)

After drawing the sample of Inerteen, the
customer should seal the bottle and mail it to
- the Westinghouse Electric Corporation, Ma-
terials Engineering Laboratory, Sharen, Pa.
16146, To simplify these details, an instruc-
tion and order sheet and a printed return label
have been included in the carton container.
The instructions cover the taking of the
sample and its proper preparation for mailing.
The order sheet must be sent to the nearest
Westinghouse office.

In addition to dielectric tests, Westing-
house is also prepared to make a physical and
chemical examination if so requested. (The
customer should plainly indicate the type of
service desired.)

The physical and chemical examination
consists of an examination of the Inerteen by
a competent chemist. Recommendations will
be made as to the suitability of the Inerteen
for continued use, whether it would be
desirable and economical to ¢lean it, and in a

- general way, the preferred method of clean-
ing. In submitting samples for this service, the
history of the [nerteen represented should be
given as completely as possible. (For details
refer to the nearest Westinghouse Office).

SAMPLING INERTEEN

The dielectric strength of Inerteen is affected by
the most minute traces of certain impurities,
particularly water. It is important that the great-
est care be taken in obtaining the samples and in
handling them to avoid contamination. There
have been low dielectric test results reported from
the field which, upon investigation, have been
found to be largely a matter of poor sampling. All
sampling and testing equipment used for handling
Inerteen and servicing Inerteen should be used for
no other purpose. Care must be used in taking
samples of Inerteen and sealing them prior to
testing. It is desirable that samples of [nerteen be
removed from any container on clear days only,
and when the temperature of the Inerteen is at
least as high as the temperature of the sur-
rounding air.

Use only tin containers with screwed metal
caps or glass bottles with Inerteen resistant lids to
hold Inerteen samples. If it becomes necessary to
use other than factory sampling containers, they
should be rinsed with clean naptha, washed with
detergent and water, and rinsed thoroughly in hot
water, and then dried at approximatety 110°C for
four hours with neck down in circulating air oven.
If the containers are not used immediately after
cleaning, they should be sealed tightly and stored
in a dry, clean place. An aluminum foil liner
shouid be put in the lid.
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Provision is made on all Inerteen transformers
to obtain a top sample of the Inerteen, however
on a transformer that is in operation, a sample
may be taken from either the top or bottom since
any moisture present will be mixed in, due to
circulation of Inerteen. In sampling, allow at Jeast
one quart of Inerteen to run out to flush the
sampling connection before collecting the sample.
This flush material must be collected in a suitable
container for disposition as per the section on
“Inerteen Disposal” page 6. The Inerteen should
be put into the sample containers immediately
and the caps screwed on tightly. The label for
each container should be marked clearly with the
serial number of the transformer or compartment
from which the Inerteen was taken.

Before taking samples from a storage tank,
the Inerteen should be allowed to settle for
approximately twelve hours so that if there is any
moisture present, it, having a lower specxﬁc
gravity, will rise to the top where the sample is to
be taken. A clean sneak-thief should be used to
obtain the samples. Essentially, the same precau-

tions to prevent moisture and dirt contamination

should be used as outlined above.

It is recommended that one 16 oz. bottle of
Inerteen be taken as a2 sample for testing. At least
one sample should be taken from a tank car of
Inerteen. One sample may be taken from each
drum, or if desired, a composile sample -may be
made from Inerteen from five drums, provided all
of the drums are airtight. When the bung is first
loosened, a hissing sound should be heard, which
indicates that the drum has been airtight. When
the composite type of testing is used and a sample
is found to be unsatisfactory, & sample from each
of the drums represented must be tested.

When drums have been stored exposed to the
weather, a sample from each drum must be tested
to determine if it is suitable for use.

DISPOSITION OF SAMPLE & CON-
TAINER. All samples must be collected in sealed,
labelled containers for disposition as described in
section on “lnerteen Disposal” page 9. All sol-
vent rinses of test containers must be handled in a
like manner.
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All containers, rags, and other solid materials
involved in testing must be collected for proper
dispositijon.

TESTING METHODS

Instruction for all tests listed comrespond in
general to the recommendations of the Amcncan
Society for Testing Materials.

1.  Dielectric Streagth Test

The testing transformer and the source of supply
of energy shall not be less than 1/2 KVA, and the
frequency shall not exceed 100 Hertz per second.
Regulation shall be so controlled that the high
tension testing voltage taken from the secondary
of the testing transformer can be raised gradually
without opening either primary or secondary
circuit. The rate of rise shall approximate 3000
volts per second. The voltage may be measured by
an approved method which gives root-mean-
square values.

Someé protection is desirable to prevent ex-
cessive flow of current when breakdown of the
Inerteen takes place. This protection preferably
should be in the primary or low voltage side of
the testing transformer, It is not especially im-
portant for transformers of § KVA or less, as the
current is limited by the impedance of the
transformer.

The standard test cup for holding the sample
of Inerteen shall be made of a2 material having a
suitable dielectric strength. It must be insoluble in
and unattacked by Inerteen or benzine and non-

.absorbent as far as moisture, Inerteen, or gasoline

are concerned.

The electrodes in the test cup between which
the sample is tested shall be circular discs of
polished brass or copper, | in. in diameter, with
square (90°) edges. The electrodes shall be
mounted in the test cup with their axes hori-
zontal and coincident, with a gap of 0.100 in.
between their adjacent faces, and with tops of
electrodes about 1-1/4 in. below the top of the



cup. (A suitable test cup is shown in Fig. 1, and Voltages shall be applied and increased
portable testing outfits in Fig. 2.) uniformiy at a rate of approximately 3000
) volts (rms) per second until breakdown occurs

a. Procedure as indicated by a continuous discharge across

The spacing of electrodes shall be checked
with a standard round gauge having a diam-
eter of 0.100 in., and the electrodes then
locked in position.

The electrodes and the test cup shall be
wiped clean with drv, calendered tissue papes
or with a clean, dry chamois skin and thos-
oughly rinsed with Inerteen-free, dry benzine
until they are entirely free from fibers.

The test cup shall be filled with dry
benzine, and voltage applied with uniform
increase at the rate of approximately 3000
volts (rms) per second until breakdown oc-
curs. If the dielectric strength is not less than
{ . 25KV, the cup shall be considered in suitable
condition for testing the Inerteen. If a lower
test value is obtained the cup shall be cleaned
with benzine and the test repeated.

The temperature of the test cup and of
the Inerteen when tested shall be the same as
that of the room, which should be between
68°F and 86°F. (20°C and 30°C) Testing at
lower temperatures is likely to give variable
results which may be misleading. '

The sample in the container shall be
agitated with a swirling motion (to avoid
introducing air) so as to mix the lnerteen
thoroughly before filling the test cup. This is
even more important with used Inerteen than
with new Inerteen as the impurities may be
precipitated and the test may be misleading.

The cup shall be filled with Inerteen to a
height of no less than 0.79 in. (20 mm) above
the top of the electrodes, X

The Inerteen shall be gently agitated by
rocking the cup and allowing it to stand in the

(’ cup for three minutes before the first and one
minute before each succeeding puncture. This
will allow air bubbles to escape. Fig. 2. Portable Oil Testing Set, 1/2 KVA, 35,000 Voits
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the gap. (Occasional momentary discharges
which do not result in a2 permanent arc may
occur; these should be disregarded).

b. Number of Tests

I. Except as specified in (II) one break-
down test shall be made on each of five
fillings of the test cup. If the average
deviation from the mean exceeds 10
percent or if any individual test deviates
more than 25 percent from the average,
additional tests shall be made. The diclec-
tric strength shall be determined by aver-
aging the first five tests that conform to
the allowable variations.

II. When Inerteen is tested in consider-
. able quantity, so that the time required
for testing is excessive and when it is
merely desired to determine whether the
breakdown safely exceeds the limit speci-
fied, or in those cases where the amount
of Inerteen available for test may be very
limited, one breakdown test shall be made
on each of two fiflings of the test cup. If
neither breakdown is below this value, the
Inerteen may be considered satisfactory
and no further tests shall be required. If
either of the breakdowns is less than the
specified value a breakdown shall be made
on each of three additional fillings and
test results analyzed in accordance with ().

c. Report

The report shall include the volts (rms value)
.at each breakdown and the average of the two
or five breakdowns and the temperature of
the Inerteen at the time of the test.

‘2. Neutralization Test

The Neutralization number is the number of
milligrams of potassium hydroxide required to
neutralize the acid in one gram of Inerteen. \

Solutions Required

a. Standard Potassium Hydroxide Solution
(alcoholic, 0.1N) — add 6 g. of c.p. solid KOH
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to: 1 liter of c.p. anhydrous isopropy! alcohol,
Boil, add 2 g. of c.p. Ba (OH)2 and boil again.
Cool, filter and store in a chemically resistant
bottle protected by a guard tube containing
soda lime and soda asbestos (Ascarite). Stand-
ardize against pure potassium acid phthalate
using phenolphthalein as an indicator.

b. Titration Solvent — Add SO0 ml. of c.p.
benzene and § ml. of water to 495 mLof c.p.
anhydrous isopropyl alcohol.

Procedure. Into a 250 ml.Erlenmeyer flask intro-
duce 40 g. of Inerteen weighed accurately. Add
100 ml, of the titration solvent and 3 ml.of the
indicator solution. Titrate immediately at a
temperature below 30°C. Consider the end point
definite if the color change to green persists for
ISI seconds. A blank shall be determined on the
solvent.

Calculations. The neutralization number or
mg.

KOH per g. of Inerteen = (AB(N) x 56.1

.A = ml.KOH solution required for sample.
B = mLKOH solution required for blank.
N = normality of KOH solution.

W = grams of sample used.

RECONDITIONING

Reconditioning will be necessary to remove
water, foreign material and hydrogen chloride
which may be present and contaminating lner-
teen. The blotter filter press, cartridge filter and
the Inerteen conditioner will remove water and
dirt which may be present. Various models of
each of these types of apparatus are available. The
Inerteen conditioner is the most effective for
removing moisture, dirt, and other contaminating
materials. It basically consists of a clay container,
a clay filter, pump, attendant valves, gauges and
fittings.

Water cannot be effectively removed from
either clay or filter materiil once they have
become saturated with Inerteen therefore care
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should be taken to see that these materials are
thoroughly dry prior to use. Any equipment used
for conditioning Inerteen should first be thor-
oughly cleaned with benzine or naphtha to
remove 2ll traces of material foreign to Inerteen.
If at all possible, separate equipment should be
usad for filtering Inerteen only.

Hydrogen chloride, caused by arcing, may be
eliminated by vigorously bubbling dry nitrogen
through inerteen. This should be done as quickly
as possible following the failure to prevent the
attack of HC1 on the cellulose insulation. The
nitrogen should be passed in through the drain
valve at the bottom and allowed to escape
through a vent at the top. The nitrogen should be
discharged through a pressure regulator attached
to a stand pipe above the level of the Inerteen in
the transformer to prevent the Inerteen from
flowing into the regulator. The nitrogen should be
bubbled through the Inerteen at a rate of one to
three cubic feet per minute for a period of 4 to 6
hours. This may require two to eight cylinders
(220 cu. ft. each) depending on the size of the
apparatus.

DISPOSAL

Inerteen Liquid. Collect all scrap Inerteen liquid
in a suitable metal container which can be
satisfactorily sealed. Once the Inerteen is col
lected it may be retumned in sealed drums or tank
cars to Monsanto or other certified disposal
companies as listed helow. Ship prepaid to:

Nuclear Engineering Company
Disposal Division
Shaftisld. llinois

Monsanto Company

W. 6. Krummrich Plant

Sauget, MHinois

Attention: Supervisor Dept., 248

Rotling-Purle, Inc.
Box 3349
Wilmington, Delaware 19899

Chem-Trol Pollution Service, Iac.
4818 Lake Avence
Slasdell; New York 14219

A charge will be made for all retumed
Inerteen.

Solvent-Rinses Contaminated with Inerteen. Sol-
vent rinses or other liquids contamingted with
Inerteen should aiso be collected in sealed drums
or tank cars and sent either to Monsanto or other
certified disposal company.

Solids Contaminated with Inerteen. All solids

materials contaminated with Inerteen must be
stored in impervious containers until disposal,
This includes all glass, metals, papers, insulation,
clay rags, filter cartridges, etc.

These materials may be incinerated if suitable
arrangements can be made for it to be done at a
temperature sufficient to breakdown the Iner-
teen. Or they may be purged by cleaning with a
proper fluid and the resultant fluid then may be
incinerated using an approved procedure and
temperature,

The following disposition is recommended for
various materials.

Material Disposition

Absorbing clay, filter paper, cartridges
sawdust and rags Incinerate

Coils Solvent clean or incinerate
Cores Solvent clean
Tanks & Frames Solvent clean
Copper or Aluminum Solvent clean
Insulation Incinerate

Incineration. Incineration, whether of liquids or
contaminated solid materials, must be done at a
temperature of at least 2250°C and the stack
must be equipped with a suitable scrubber to
remove HC1. '

Cleaning Contaminated Drums. The cleaning of
drums which have contained used Inerteen re-
quires great care in order to insure a thoroughly
clean drum

It is preferable to return such drums to the
supplier where adequate cleaning facilities are
available, rather than 1o attempt to clean them.

If it is necessary to clean such drums. the
following procedure is recommended:

Rinse the drum thoroughly with gasoline or
petroleum distillate, using about one gallon
each time, until the soivent shows no discolor-
ation after using. Allow it to drain, then
pump out the last traces of solvent with a
vacuum pump, using 2 brass pipe flattened at
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the lower end to explore the comers of the
drum. Collect all solvent rinse material for
disposition as described above.

CAUTION: Do not use 2 steel pipe becauss
of the danger of a spark igniting the gasoline
or petroleum distillate vapor. '

Next, heat the drum with bunghole down in
a ventilated oven at 2 temperaturs of at least
88°C. (190°F) for sixteen hours. (A simple
oven for this purpose may be made from sheet
metal and heated with steam or an electric
heater.) Blow out the-drum with dry nitrogen or

dry air to remove any lingering explosive vapors.
Screw the bung on tightly before removing the
drum from the oven. Use a new washer with the
bung to insure a tight seal.

CAUTION: Open flames must always be
kept away from the oven to prevent igniting
inflammable gases which might be remaining
in drum when placad in the oven.

The practice of refilling drums with Inerteen
is undesirable and should be avoided whenever
possible, for unless the utmost precautions are
taken, the Inerteen is likely to become con-
taminated,

Part Il — Installation and Maintenance

of Inerteen Transformers

INSTALLATION

For convenience in handling, all transformers are
equipped with lugs or eyes for lifting and mov-
ing the complete assembly filled with Inerteen
by use of a crane. Additional means are pro-
vided for the heavier parts such as covers, core
and coils, radiators and terminal chambers. Jack-
ing lugs are also supplied on either the base or
comers of the tank. A transformer should only
be lifted or moved by jacks placed against these
lugs and not against the cooling tubes, radiator
valves, or other fittings.

An indoor installation requires that the room
in which the transformers are placed must be well
ventifated so that the heated air can readily
escape and be replaced by cooler air from the
outside. If the room is poorly ventilated, this
exchange of air takes place too slowly and the
temperature of the air in the room may become
excessively high. At any given load the tempera-
ture rise of a seif-cooled transformer will be a
fixed number of degrees above the temperature of

549772

the surrounding air. The temperature of the
transformer is the sum of this rise and the air
temperature; therefore, care must be taken to
provide a room sufficiently ventilated to permit
operation of transformers at s reasonable temp-
erature. Arez of the air inlets should be such that
the ambient temperature never exceeds 40°C
(104°F) with an average over twenty-four hours
not exceeding 30°C (86°F); 50 to 60 square feet
per 1000 kva of transformer capacity has been
satisfactory. Qutlet openings with the same total
area should be provided.

Self-cooled transformers should always be
well separated from one another and from ad-
jacent walls, partitions, etc., in order to permit
free sir circulation about the cases. This separa-
tion should not be less than 24 to 36 inches
depending on the size of the units.

INSPECTION

All Inerteen transformers are carefully inspected
and tested at the factory and they are in good



condition when shipped; but it is desirable to
inspect each transformer thoroughly before plac-
ing it in service.

When a-transformer is shipped complete and
filled with Inerteen, this inspection should in-
clude a check of the Inerteen level, the tightening
or adjustment of any parts that may have become

loose or out of place, and determining the extent

to which moisture may have entered the trans-
former. The latter can best be determined from
the dielectric strength of the Inerteen. Inerteen
used for filling transformers should have a dielec-
tric strength of 30KV or higher. When it tests less
than this the Inerteen should be filtered. If the
dielectric strength is very low or if there is any
other evidence of moisture, it is necessary to dry
the transformer.

Inerteen transformers should be dried by the
short circuit method with the transformer im-
mersed in the [nerteen and with the tank sealed
tightly. During the drying out operation, the

Inerteen should be circulated through a filter:

press or preferably through an Inerteen condi-
tioner. A filter press will remove dirt and most of
the moisture, but the conditioner will remove
these and other contaminating materials as well.

The desired load current should be obtained

by short circuiting one winding and impressing.

the proper impedance voltage on the other
winding. The full load impedance may usually be
found on the instruction plate for the trans-
formers: if the impedance of the transformer is
not known, it should be requested from the
Westinghouse Electric Corporation, Sharon, Penn-
sylvania, by identifying the transformer with its
serial number.

If the transformer is at or lower than room
temperature at the start of the drying process,
circulation of 125 to 150% of full load current
will hasten the heating, and a higher top Inerteen
temperature can be obtained more quickly by
blanketing the coolers when tubular coolers are
used or by shutting off the radiator valves when
radiators are used. The cover should be lagged to

. prevent condensation.

The loading should be carefully watched and
when the top Inerteen reaches a temperature of
60°C, the load should be reduced to obtain an
approximately constant top Inerteen temperature
based on the following table:

Short Circuit Amperes |Maximum Temperature
in Percent of Load of the Top Inerteen

0% 85°C
5% 80°C
85% 75°C

While the windings of the transformer heat
up, do not permit the temperature of the top
Inerteen to exceed the value specified for a given
percentage of load. This precaution is necessary
because the windings will heat up more quickly
and operate at.a higher temperature than the
Inerteen. If the windings are allowed to reach teo
high a temperature, the insulation will be dam-
aged. The drying of a transformer should be
continued until the dielectric strength of samples
of Inerteen taken from the transformer test at
30KV or higher.

The cover should be kept tightly sealed.during
the temperature run, and until the transformer
has cooled down to room temperature to prevent
condensation. This also prevents the reiease of
hot Inerteen vapors which are quite objection-
able, particularly if the ventilation is poor.

CAUTION: It is not safe to attempt the
drying out of transformers unless constant
attention is given to the job,

ACCESSORIES AND FITTINGS

Bushings, fittings, and accessories when boxed
and shipped separately should be mounted as
shown on the outline drawing. Proper installation
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instructions when necessary are included in the
instruction leaflets for component parts. Care
must be exercised when these components are
fitted to eliminate the accidental introduction of
moisture in any form inside the transformer.
Where blind flanges are removed before fittings
are mounted, the level of the Inerteen must be
jowered below the openings that will be made.

FINISH

Any portion of the paint film damaged during
shipment or installation must be repaired as
quickly as possible.

To do this, clean the damaged portion by
means of a scraper or sandpaper, wipe thoroughly
with a solvent dampened cloth, apply Westing-
house primer paint and aliow it to dry for at Jeast
24 hours, then apply & coat of Westinghouse
finish paint.

FILLING
When putting new apparatus into service, see that

the apparatus tank is free from moisture and
foreign material.

IMPORTANT: Extreme precsutions must
be taken to insure the absoluts dryness and
cleanliness of the spparatus before filling it
with Inectzen, snd to prevent the entrance
of water and dirt during the transfer of the

inerteen to the spparatus.

The preparation and filling of outdoor appa-
ratus should preferably be done on a clear, dry
day; if this is not possible, protection against
moisture must be provided.

All vessels used for transferring the Inerteen
should be carefully inspected to see that they are
absolutely dry and free from contamination. Use
only all-metal hose or pipe when filling, since the
lining of most other types of hose may be soluble

in Inerteen and will contaminate it in a short
time. All joints should be tight; where practical,
fill through the drain valve to keep aeration to a
minimum and vent the top of the tank to allow
the air to escape. Be sure that vaives and pipe
connections between the main tank and any
Inerteen filled compartments are open for free
circulation of gas and liquid. Otherwise, trapped
air or gas may cause the Inerteen level in some
parts of the transformer to be below the safe
operating level,

If it is necessary to fill a transformer out-of-
doors, particularly on a damp day, care should be
taken to prevent the entrance of moisture. In
order to avoid condensation the temperature
inside the unit should be kept several degrees
above the outside air temperature.

_The tank and compartments, if any, should be
filled at ambient temperature to the point on the
gauges marked “25° ~— Liquid Level.” If the
ambient varies greatly from 25°C (77°F) when
filled, the Incrteen level should be checked when
the average fluid temperature is 25°C; sufficient
Inerteen should be added to or drained from the
tank to bring the level to the proper height. The
transformer should never be operated or left
standing, even out of service without the Inerteen
level being indicated on the gauge.

Filling Under Vacuum. Entrapped air is a po-
tential source of trouble in all liquid filled
transformers. Therefore, it is desirable to fill all
Inerteen transformers under a full vacuum. This is
done for the transformers shipped from the
factory and should be done where practicable
when transformers are filled in the field, provid-
ing the transformer cases have been so designed.
If the cases have not been designed for. full
vacuum and it is imperative to get the maximum
winding impulse strength immediately, the trans-
formers should be filled with Inerteen undet ful
vacuum by placing them in an auxiliary vaduum
tank. .

Where purchaser does not have an established
technique for vacuum filling, the following pro-
cedures may be used whether vacuum is applied
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directly to the transformer or the complete
transformer is placed in an auxiliary vacuum tank.

1. Apply and maintain continuously a vac-
uum of at least 28 inches of mercury for at
least one-half hour to units rated 25KY and
below, or for four hours to units above 25KV.

2. While retajning the vacuum, slowly fill
with Inerteen to the normal 25°C leve! or
with approximately 90% of the required
amount where it is impossible to gauge

propetly.

3. Maintain the specified vacuum for at least
one-half hour after filling.

4. Adjust Inerteen to normal level and seal
the transformer tank. Do not reopen until the
temperature at the top of the fluid is equal to
or higher than the ambient temperature in
order to avoid condensation on the surface of
the Inerteen.

In those cases where the transformers are not

filled under vacuum, full voltage should not be
applied to the windings for at least 24 hours after
the Inerteen has been put into the case. This time
is necessary to allow the air bubbies to escape.

PLACING IN SERVICE

Pressure Testing. All Inerteen transformers are
pressure-tested at the factory and shipped free of
leaks. After installations and before voltage is
applied, it is desirable to pressure-test each
transformer, especially if any fittings or covers
have been removed and replaced during installa-
tion. Compressed dry nitrogen or dry air may be
used for the purpose. It is recommended that the
space above the Inerteen be blown out with dry
nitrogen, then close all vents and apply a pressure-
test of five pounds per square inch for a period of
six to eight hours. The test pressure can best be
limited by the use of a pressure regulator attached
to the nitrogen cylinder. A check for‘jeaks of
joints above the Inerteen level may be made by
painting them with a solution of soap and
glycerin and watching for gas bubbles. At the
conclusion of the test the internal pressure should

1

be returned to normal by momentanly venting
the gas space.

High Altitude, Where transformers are to be used
at a high altitude (more than 3000 feet above sea
level) a fitting above the liquid level should be
opened to equalize the intemal and extemal
pressures at a temperature of approximately 25°C
before placing the transformer in service.

Grounding Transformer Tank. Regardless of the
type of foundation or floor on which a trans-
former is to rest, the tank should be definitely
and permanently grounded to eliminate the possi-
bility of obtaining static shocks or being injured
by accidental grounding of a winding to the case.
A ground pad or lug is always provided near the
bottom of the tank for the purpose of connecting
the grounded lead.

CAUTION: A good low-resistance ground is
necassary for adequate protection — s poor
ground may be worse than none at sll.

Grounding Low Voltage Winding. Every effort is
made in insulating transformers to guard against
any chance of breakdown between high voltage
and low voltage windings: however, in order to be
absolutely safe, it is advisable that low voltage
circuits with which persons may come in contact
be grounded. The maximum voltage that can be
obtained to ground is then limited to the normal -
voltage that exists between the grounded point
and the line; this is true even though the high
voltage and low voltage windings become con-
nected electrically.

in grounding the winding, the neutra! point
should be used if it is available. When trans-
formers operate on single phase circuits with the
middle point of the Jow voltage, the maximum
voltage that can exist between any part of the low
voltage circuit and ground is one-half of the jow
voltages.

MAKING CONNECTIONS

A diagram, usually on the metal instruction plate
attached to the side of the case, shows the proper
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power terminal connections to be made for
various voltages. Care should be taken to see that
all connections and only those shown are prop-
erly made, for a wrong connection may cause
severe damage. '

Some installations require an auxiliary source
of power or control leads to be wired to
terminals at the transformer; a wiring diagram,
either a separate drawing or included as part
of the outline drawing, shows the connections
to be made,

Voltage Application. When voltage is first
applied to the transformer, it should, if possi-
ble, be brought up slowly to its full value so
that any wrong connection or other trouble
may -be disclosed before damage can result.
After full voltage has been applied successfully,
the transformer should be operated without
load for a few hours. It should be kept under
close observation during this time and also dur-
ing the first few hours while loaded.

INSPECTION

It is desirable that periodic inspections of In-
erteen apparatus be made and that samples of
Inerteen be taken from each and from all com
partments of any apparatus and tested after a
short period of service. See section on Sampling
and jnspection.

Any increase in operating temperature at
normal load should be investigated and if the
cause cannot be determined, the transformer

should be taken out of service and given 3
thorough inspection.

Any symptoms, such as unusuzl noises,
high or low Inerteen levels, “operation of re-
lief device, etc., should be investigated at
once,

Transformers which have been subjected to
unusually severe operating conditions, such as
overloads, frequent short circuits, or special units
should be inspected at least once a year. This can
usually be done adequately by lowering the

~ Inerteen level and inspecting with a light through

the manhole. Before this inspection is made,
the Inerteen should be allowed to cool to
reduce the amount of Inerteen fumes given off
which are quite objectionable and should not
be inhaled.

During periodic inspection, all accessories
should be inspected to see if they are operating
progerly.

CAUTION: Never snter a vault or any other
confined area in which a transformer relief
device has been known to operate or in
which a transformer hzs failed, until the srez
has boen thoroughly ventilated. Then enter
cautiously, with another person in attend-
ance. The pungent, somewhat irritsting
fumes of hydrogen chioride are easily de-
tected and can serve as a guide in entering
the enclosure.




Memorandum




Westinghouse

THE LEADER OF THE TRANSFORMER INDUSTRY

s

I ﬁs’?;%’




'

\' .

h we .

’ . ) _
. . : . ) )
B " .
’ -
. & ’
s
-~ . ’ .
- - . T - * - - T - .ow v PN ST - e s
’ b
- .. . ~ . St . o . o )
LR} « . . - :
’ a
f ] ) l
v . . ‘i . -
) ’ L =T ° N = ~. e . . . & : ll
J ’ - - . -, T+ v L 4 . .
- v . h M ~ .o . E - A R
N A - rl - -
-
- ’ .
v - .
N - . . - R .
* -
" ! M . ° q._. ° - -~ *
- . ) -, P s . - . i . ) .
- . B B < : - - “o .
- N . .
. i . ‘
’ " - . - 1
- N . :
. N .
~ i -
. . )
N -
B



-y

A _-'.‘.
. )

. e

;o e .- %
R - b 2 P
T
. . = L}

- A g a,

B . ‘. "
. : * .

' o
ey ﬂ-l—"l‘-

T SN K SR

lnstallaﬂonand Malntenance
‘of Inerteen Transformers

Westinghouse Electric corp'ora"on Westinghouse Exhibit 11

::::;:OTWER TRANSFORMER DIVISION, SOUTH BOSTON, VIRGINIA
RANSFORMER DIVISION, SHARON, PENNSYLVANIA

IH 35063-99C  Effective June, 1976 Supersedes 1.B. 45-063-99D, February, 1976

. PLAINTIFF'S
o EXHIBIT

ta) B -
¢ PO FRCEEN
LTl of e e s,

Ry £ £ EERSEC P




-

L

N

-~

CONTENTS

Page
PART ONE — INERTEEN INSULATING FLUID .......ccvvvvvenennn.... 3
CMaraC IS tiCS vt vve e i ie e ornesatotasesstocasencencesososranns 3
Environmental Considerations .......c..cvcctenrenninrensnenninncannnsnns 3
Handlng ... iieeieisiteiiosnesuronessnatoressiosessesenanaseanesss 4
Sampling and Inspection ...... vttt ittt ittt s
Testing Methods . ... iiiii it iinnenerervatarnsnrsnonaneannanenesa 6
Reconaditioning ......coviiveeiiienecnnnesroerianantncesensasananenss 8
313 O 9

PART TWO -~ INSTALLATION AND MAINTENANCE OF
INERTEEN TRANSFORMERS ... ... itiiiiininienananns 10
Installation ..... Cirtaesereeirrraseataaeatannatasrrerne eeerbeeaan 10
o1 o 4T e 10
Accessories and Filtings ........iiiiniriatatesananacaracsanssnssncansns 11
PSR ittt ittt it ittt netseascscnnsonsasenatononaussrsonnsnns ' 12
Fllng ©iviierinnenrenncerneeacesortonceonoennesosensencanononsenes 12
Filling Under Vacuum .......... e heasetaeasaraer ettt aasanear s 12
Placing in Service ... . c.iiiiiiiii ittt it i ittt i e 13
PressUTe TeStiNg « v vineevntoootveanecntscnvasosncasatnnsnonrosenns 13
High Altitude .........iiiiivuineraaitenenctotocascsocronensnnns 13
Grounding Transformer TaANK .. ..cvviverveanserrearassosvornonnnnsss 13
Grounding Low Voltage Winding .........ccotvieivrerniacianenns v 13
Making Connections .....c.iviieetrneeeesincncasosnnscscnnssconnanens 13
Voltage Applcation .......ccviiviveecarncnsacronsncroreosansnses 14
Inspection ............ Wt eeeacecerantasateatteateettenintstraonsnona 14

162418




Part | — Inerteen® Insulating Fluid

Copies are available from:

See American National Standards Institute Guidelines €107.1-1974
for complete information on handling and disposal of Askarels.

ANSI, 1430 Broadway, New York, N.Y. 10018

CHARACTERISTICS

Inerteen is a highly pure, synthetic non-
inflammable and non-explosive insulating and
cooling liquid. Chemically stable and nearly water
white in color, Inerteen is not affected by
reaction with other materials regularly used in the
manufacture of Inerteen apparatus, It is non-
oxidizing and non<corrosive at temperature con-
siderably sbove those normally obtained in Iner-
1ggn apparatus. Inerteen will.not sludge under any
operating condition, Water is the main enemy of
Inerteen and keeping it dry will insure long
service life,

. The dielectric strengifof Inerteen will com-

pare favorably with that of insulating oil when
tested under the same conditions. Quality samples
of Inerteen tested under laboratory conditions
may show a dielectric strength in excess of 40KV,
Care must be exercised in handling and testing
Inerteen. Inerteen must be kept in clean, sealed
containers to prevent loss by evaporation or
contamination by moisture or dirt.

Inerteen exerts a strong solvent action on
most varnishes, gums, and paints. Such materials
are not used in the construction of Inerteen
apparatus. No materials should be used in Iner-
teen apparatus except those approved by the
Westinghouse Electric Corporation.

Inerteen has an irritating effect upon the skin.

If it is necessary to handle it, see the precautions

under “Handling™. It should be remembered that
mineral oil is completely miscible with Inerteen;
in fact, it is impossible to separate mineral oil and
inerteen.

SPECIFIC CHARACTERISTICS OF INERTEEN

As outlined in “Method of Testing Askareis

AS.TM. D90I,” the specific characteristics -of

Inerteen are:

1. Bum point: None

2. Chemical stability: No generation of free
chlorides under normal operating conditions.

w

Color: (Maximum) 100 A.P.H.
Condition: Clear
5. Dielectric constant:
At 1000 hertz 77°F (25°C), 5.7t0 5.9
At 1000 hertz 212°F (100°C), 4.8 10 5.0
6. Dielectric strength: (Minimum) 77°F (25°C)
At poinit of shipment, 35KV
At point of receipt, 30KV
7. Electrical Resistivity: (Muumum)
*500 x 10° ohms/cm® (212°F (100°C) at
500 volts DC)
8. Power factor:
At 60 hertz, 77°F (25°C) 2%
At 60 hertz, 212°F (100°C) 25%
9. Fixed chlorine -content: (Minimum) 42
percent
10. Free chlorides: Less than 0.10 ppm
11. Neutralization number: Less than 0.014 mg
of KOH/gram
12. Pour Point: (Maximum) plus 7°F (minus
14°C)
13. Refractive index:
At 77°F (25°C), 1.624 to 1.626
14. Specific gravity:
At 60°F/60PF (15.5°C/15.5°C), 1.381 to
1.392
15. Density: 11.5 pounds per gallon

»

. 16, Viscosity

At 100°F (37.8°C), 8292 seconds
17. Moisture: (Maximum) 35 ppm

ENVIRONMENTAL CONSIDERATIONS

Inerteen is a synthetic insulating fluid made by
the chlorination of a relatively common chemical,
biphenyl. The chlorination is necessary to impart
nonflammable properties to the Inerteen. The
resulting polychlorinated biphenyls (PCB's) are
relatively insoluble in water but soluble in fat,

162417




and extremely persistent in the environment. It
has been shown by several laboratories that
measurable amounts of the PCB’s, particularly
those with more than S50% chiorination, are
present in our general environment and are a
threat to certain species of wildlife. While Iner-
teen is generally regarded as being non-toxic to
humans, very high standards of control in the
overall program against pollution must be exer-
cised.

Electrica! apparatus (such as transformers and
capacitors) using Inerteen are normally sealed to
prevent escape of Inerteen into the environment.
However, a carefully planned program of waste
disposal must be followed at every step of the
equipment life. This includes manufacture, repair
and final disposition of the fluid and the Inerteen
contaminated parts. To date the only acceptable
destruction of the PCB’s is by incineration at
2250°C or higher under carefully controlled
conditions. At this temperature Inerteen will
breakdown into HC1, CO2 and water vapor. An
alkaline scrubber is necessary to neutralize the
HCl and the final products released to the
atmosphere are CO2 and steam. To be sure that
the Inerteen and Inerteen contaminated materizls
do not contaminate the environment they must
be incinerated in approved equipment.

HANDLING

1. Safety Precautions

Breathing. The odor of Inerteen is noticeable
at concentrations below the Maximum Ac-
ceptable  Concentration. Concentrations
which exceed this may cause irritation of the
eyes, nose, throat and upper respiratory tract.
Much higher concentrations could cause in-
ternal reactions. '

Swallowing. Inerteen is highly toxic if taken
internally. Swallowing of an ounce or two
could cause severe irritation of the digestive
tract and serious intemnal reactions.

Skin Irritation. Although Inerteen is only a
moderate skin irritant when contact is for

Lh L,

short duration, it can be absorbed through the
skin. Repeated contact over prolonged peri-
ods may result in severe dermatitis which may
persist for many months after removal from
exposure, -

Protective Equipment. When necessary, und-
er emergency conditions, to enter 3 space
containing very high concentrations of Iner-
teen fumes or vapor, either an approved gas
mask or self-contained breathing equipment,
should be worn. For lower, but still signifi-
cant concentrations, cartridge type chemical
respirator should be worn. If the odor of
Inerteen is noticed while wearing respiratory
equipment, the wearer should go immediately
into fresh air.

Neoprene costed aprons and neoprene
coated gloves may be used where necessary-to
protect the skin. Hand cream designed to
protect against oils and petroleum solvents,
(such as Ply 9 Gel made by Milbum Co. of
Detroit) may be of some value where the use
of gloves is not practical.

When handling Inerteen, wash hands often
with warm soapy water and in case of spillage.
onto clothing, remove the clothing as soon as

_ possible. The clothing must then be laundered

prior to use.

. Storage

Inerteen is shipped in tank cars, drums or
cans. Inerteen in drums or cans should be
stored in a covered area and when stored
out-of-doors the bungs should be down to
prevent collection of water around the bung.
A storage tank should be.mounted on piers
above the ground and accessible to all points
for inspection for leakage. There should be a
curb on the ground around the tank to
contain any spillage or leakage. -

1t is desirable, if posﬁble. to keep Inerteen
in storage at a temperature slightly above
ambient to prevent moisture condensation.
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SAMPLING AND INSPECTION

Sampling. Each container of Inerteen must
be sampled and tested prior to being added to
a transformer and then should be added only
if the dielectric strength is 30KV or above.

It is desirable that periodic inspection of
Inerteen apparatus be made and that samples
of Inerteen be taken from each compartment
and tested. Initially a sample should be taken
after about 3 months of opetation and then,
where operating conditions permit, at inter-
vals of 6 months to 1 year. Accurate records
should be maintained and if dielectric
strength drops below 22KV it should be
reconditioned.

If facilities are not available for testing
Inerteen, see “Westinghouse Inerteen Testing
Service” below,

Westinghouse Inerteen Testing Service. Many
users of Inertesn do not have the necessary
facilities for testing. In order that these users
may be able to make the periodic tests
recommended, Westinghouse Electric Corp-
oration has established an Inerteen testing
service to provide careful tests by experienced
engineer, and provide a prompt report on the
test results.

Two special 16 oz. sample bottles per
mailing container Westinghouse
SH#24B1743602, as well as necessary packing
and printed matter, may be obtained by con-
tacting the nearest Westinghouse Office. (The
bottle and the container will not be returned
to the customer.)

After drawing the sample of Inerteen, the
customer should seal the bottle and mail it to
the Westinghouse Electric Corporation, Ma-
terials Engineering Laboratory, Sharon, Pa.
16146. To simplify these details, an instruc-
tion and order sheet and a printed return label
have been included in the carton container.
The instructions cover the taking of the
sample and its proper preparation for mailing.
The order sheet must be sent to the nearest
Westinghouse office.

% .
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In addition to dielectric tests, Westing-
house is also prepared to make a physical and
chemical examination if so requested. (The
customer shouid plainly indicate the type of
service desired.)

The physical and chemical examination
consists of an examination of the Inerteen by
a2 competent chemist, Recommendations will
be made as to the suitability of the Inerteen
for continued use, whether it would be
desirable and economical to clean it, and ina
general way, the preferred method of clean-
ing. In submitting samples for this service, the
history of the Inerteen represented should be .
given as completely as possible. (For details
refer to the nearest Westinghouse Office).

SAMPLING INERTEEN

The dielectric strength of Inerteen is affected by
the most minute traces of certain impurities,
particularly water. It is important that the great-
est care be taken in obtaining the samples and in
handling them to avoid contamination. There
have been low dielectric test results reported from
the field which, upon investigation, have been
found to be largely a matter of poor sampling. All
sampling and testing equipment used for handling
Inerteen and servicing Inerteen should be used for
no other purpose. Care must be used in taking
samples of Inerteen and sealing them prior to
testing. It is desirable that samples of inerteen be
removed from any container on clear days only,
and when the temperature of the Inerteen is at
least as high as the temperature of the sur-
rounding air.

Use only tin containers with screwed metal
caps or glass bottles with Inerteen resistant lids to
hold Inerteen samples. 1f it becomes necessary to
use other than factory sampling containers, they
should be rinsed with clean naptha, washed with
detergent and water, and rinsed thoroughly in hot
water, and then dried at approximately 110°C for
four hours with neck down in circulating air oven.
1f the containers are not used immediately after
cleaning, they should be sealed tightly and stored
in a dry, clean pluce. An aluminum foil liner
should be put in the lid. )
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Provision is made on all Inerteen transformers
to obtain a top sample of the Inerteen, however
on a transformer that is in operation, a sample
may be taken from either the top or bottom since
any moisture present will be mixed in, due to
circulation of Inerteen, In sampling, allow at least
one quart of Inerteen to run out to flush the
sampling connection before collecting the sample.
This flush material must be collected in a suitable
container for disposition as per the section on
“Inerteen Disposal™ page 6. The Inerteen should
be put into the sample containers immediately
and the caps screwed on tightly. The label for
each container should be marked clearly with the
serial number of the transfonmer or compartment

{from which the Inerteen was taken.

Before taking samples from a storage tank,
the Inerteen should be allowed to settle for
approximately twelve hours so that if there is any

_ -moisture present, it, having a lower specific

gravity, will rise to the top where the sample is to
be taken. A clean sncak-thief should be used to
obtain the samples. Essentially, the same precau-
tions to prevent moisture and dirt contamination
should be used as outlined above.

it is recommended that one 16 oz. bottle of
Inerteen be taken as a sample for testing. At least
one sample should be taken from a tank car of
Inerteen. One sample may be taken from each
drum, or if desired, a composite sample may be
made from Inerteen from five drums, provided all
of the drums are airtight. When the bung is first
loosened, a hissing sound should be heard, which
indicates that the drum has been airtight. When
the composite type of testing is used and a sample
is found to be unsatisfactory, a sample from each
of the drums represented must be tested.

When drums have been stored exposed to the
weather, a sample from each drum must be tested
to determine if it is suitable for use.

DISPOSITION OF SAMPLE & CON-
TAINER. Al! samples must be collected in sealed,
labelled containers for disposition as described in
section on “Inerteen Disposal” page 9. All sol-
vent rinscs of test containers must be handled in a
likc manner.

All containers, rags, and other solid materials
involved in testing must be collected for proper
disposition.

TESTING METHODS

Instruction for all tests listed ‘correspond in.

generzl to the recommendations of the American
Society for Testing Materials.

1.  Dielectric Strength Test

The testing transformer and the source of supply
of energy shall not be less than 1/2 KVA, and the
frequency shall not exceed 100 Hertz per second.
Regulation shall be so controlled that the high
tension testing voltage taken from the secondary
of the testing transformer can be raised gradually
without opening either primary or secondary
circuit. The rate of rise shall approximate 3000
volts per second. The voltage may be measured by
an approved method which gives root-mean-
square values.

Some protection is desirable to prevent ex-
cessive flow of current when breakdown of the
Inerteen takes place. This protection preferably
should be in the primary or low voltage side of
the testing transformer. It is not especially im-
portant for transformers of § KVA or less, as the
current is limited by the impedance of the
transformer.

The standard test cup for holding the sample
of Inerteen shall be made of a material having a
suitable dielectric strength. It must be insoluble in
and unattacked by Inerteen or benzine and non-
absorbent as far as moisture, Inerteen, or gasohne
are concerned.

The electrodes in the test cup between which
the sample is tested shall be circular discs of
polished brass or copper, 1 in. in diameter, with
square (90°) edges. The electrodes shall be
mounted in the test cup with their axes hori-
zontal and coincident, with a gap of 0.100 in.
between their adjacent faces, and with tops of
electrodes about [-1/4 in. below the top of the
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cup. (A suitable test cup is shown in Fig. 1, and
portable testing outfits in Fig. 2.}

a. Procedure

The spacing of electrodes shall be checked
with a standard round gauge having a diam-
cter of 0.100 in., and the electrodes then
locked in position.

The electrodes and the test cup shal! be
wiped clean with dry, calendered tissue paper
or with a clean, dry chamois skin and thor-
oughly rinsed with Inerteen-free, dry benzine
until they are entirely free from fibers.

The test cup shall be filled with dry
benzine, and voltage applied with uniform
increase at the rate of approximately 3000
volts (rms) per second until breakdown oc-
curs. If the dielectric strength is not less than
25KV, the cup shall be considered in suitable
condition for testing the Incrteen. If a lower
test value is obtained the cup shall be cleaned
with benzine and the test repeated.

The temperature of the test cup and of
the Inerteen when tested shall be the same as
that of the room, which should be between
68°F and 86°F. (20°C and 30°C) Testing at
lower temperatures is likely to give variable
results which may be misleading.

The sample in the container shall be

agitated with a swirling motion (to avoid
introducing air) so as to mix the Inerteen
thoroughly before filling the test cup. This is
even more important with used Inerteen than
with new Inerteen as the impurities may be
precipitated and the test may be misleading.

The cup shall be filled with Inerteen to a
height of no less than 0.79 in. (20 mm) above
the top of the electrodes.

The Inerteen shall be gently agitated by
rocking the cup and allowing it to stand in the
cup for three minutes before the first and one
minute before each succeeding puncture. This
will allow air bubbles to escape.

Voltages shall be applied and increased
uniformiy at a rate of approximately 3000
volts (rms) per second until breakdown occurs
as indicated by a continuous discharge across

S em e mar e

Fig. 2. Portabie Oil Testing Set, 1/2 KVA, 35,000 Volts
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the gap. (Occasional momentary discharges
which do not result in a permanent ar¢c may
occur; these should be disregarded).

b. Number of Tests

I. Except as specified in (II) one break-
down test shall be made on each of five

fillings of the test cup. If the average *

deviation from the mean exceeds 10
percent or if any individual test deviates
more than 25 percent from the average,
additional tests shall be made. The dielec-
tric strength shall be determined by aver-
aging the first five tests that conform to
the allowable variations.

II. When Inerteen is tested in consider-
able quantity, so that the time required
for testing is excessive and when it is
merely desired to determine whether the
breakdown safely exceeds the limit speci-
fied, or in those cases wher: the amount
of Inerteen available for test may be very
limited, one breakdown test shall be made
on each of two fillings of the test cup. If
neither breakdown is below this value, the
Inerteen may be considered satisfactory
and no further tests shall be required. If
either of the breakdowns is less than the
specified value a breakdown shall be made
on each of three additionsl fillings and
test results analyzed in accordance with (I).

¢. Report

The report shall include the volts (rms value)
at each breakdown and the average of the two
or five breakdowns and the temperature of
the Inerteen at the time of the test.

"2. Neutralization Test

The Neutralization number is the number of
milligrams of potassium hydroxide required to
neutralize the acid in one gram of Inerteen.

Solutions Required

x. Standard Potassium Hydroxide Solution
(alcoholic, 0.1N) — add 6 g. of c.p. solid KOH

to | liter of c.p. anhydrous isopropy! alcohol.
Boil, add 2 g. of c.p. Ba (OH)2 and boil again.
Cool, filter and store in a chemically resistant
bottle protected by a guard tube containing
soda lime and soda asbestos (Ascarite). Stand-
ardize against pure potassium acid phthalate
using phenolphthalein as an indicator,

b. Titration Solvent — Add 500 ml. of c.p.
benzene and § ml. of water to 495 ml of c.p.
anhydrous isopropy! alcohol.

Procedure. Into a 250 ml.Erlenmeyer flask intro-
duce 40 g. of Inerteen weighed accurately. Add
100 ml. of the titration solvent and 3 ml of the
indicator solution. Titrate immediately at a
temperature below 30°C. Consider the end point
definite if the color change to green persists for
15 seconds. A blank shall be determined on the
solvent. '

Calculations. The ;leuuzﬁzaﬁon number or
mg. :

KOH per g. of Inerteen = g-‘QLB-Q'{'?l-SE-l
A = ml.KOH solution required for sampie.
B = mLKOH solution required for blank.
N = normality of KOH solution.

W = grams of sample used.

RECONDITIONING

Reconditioning will be necessary to remove
water, foreign material and hydrogen chloride
which may be present and contaminating Iner-
teen. The blotter filter press, cartridge filter and
the Inerteen conditioner will remove water and
dirt which may be present. Various models of
each of these types of apparatus are available. The
Inerteen conditioner is the most effective for
removing moisture, dirt, and other contaminating
materials, It basically consists of a clay container,
a clay filter, pump, attendant valves, gauges and
fittings.

Water cannot be effectively removed from
either clay or filter material once they have
become saturated with Inerteen therefore care
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should be taken to see that these materials are
thoroughly dry prior to use. Any equipment used
for conditioning Inerteen should first be thor-
oughly cleaned with benzine or naphtha to
remove all traces of material foreign to Inerteen,
If at all possible, separate equipment should be
used for filtering Inerteen only.

Hydrogen chloride, caused by arcing, may be
eliminated by vigorously bubbling dry nitrogen
through Inerteen. This should be done as quickly

as possible following the failure to prevent the
attack of HC1 on the cellulose insulation. The
nitrogen should be passed in through the drain
valve at the bottom and allowed to escape
through a vent at the top. The nitrogen should be
discharged through & pressure regulator attached
to a stand pipe above the level of the Inerteen in
the transformer to prevent the Inerteen from
flowing into the regulator. The nitrogen should be
bubbled through the Inerteén at a rate of one to
three cubic feet per minute for a period of 4 to 6
hours. This may require two to eight cylinders
(220 cu. ft. each) depending on the size of the
apparatus,

DISPOSAL

Inerteen Liquid. Collect all scrap Inerteen liquid
in a suitable metal container which can be
satisfactorily sealed. Once the Inerteen is col-
lected it may be returned in sealed drums or tank
cars to Monsanto or other certified disposal
companies as listed helow. Ship prepaid to:

Monzanto Industrial Chemicats Company | Nuclesr Engineering Company
800 North Lindbergh Boulevard Disposal Division
St Louis. Missowri §3166 Sheffield, lilinois 61381
Chen-Tral Pellution Servicss, Inc. Wes Coa, lnc.
1550 Baimer Rong 409 Shoshone Stest, Sowth
Wodel City, Rew Yort 14107 P.0. Bor 534

) Twia Falis, ldaho 83301

Rollins Environmental Services, Inc.

PO, 8oz 221 0. Bz 89 11351 Scenic Mighway
Oridgeport, NJ. Ot Pk, Yeass faton Roups, la.
03014 775 0807

A charge will be made for all retumed
Inerteen.

Solvent-Rinses Contaminated with Inerteen. Sol-
vent rinses or other liquids contaminated with
Inerteen should also be collected in sealed drums
or tank cars and sent either to Monsanto or other
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certified disposal company.

Solids Contaminated with Inerteen. All solids
materials contaminated with Inerteen must be
stored in impervious containers until disposal
This includes all glass, metals, papers, insulation,
clay rags, filter cartridges, etc.

These materials may be incinerated if suitable
arrangements can be made for it to be done at a
temperature sufficient to breakdown the Iner-
teen. Or they may be purged by cleaning with a
proper fluid and the resultant fluid then may be
incinerated using an approved procedure and
temperature,

The following disposition is recommended for
various materials,

Material Disposition

Absorbing clay, filter paper, cartridges
sawdust and rags Incinerate

Coils Solvent clean or incinerate

Cores Solvent ¢lean
Tanks & Frames Solvent clean
Copper or Aluminum Solvent clean
insulation Incinerate

Incineration. Incineration, whether of liquids or

contaminated solid materials, must be done at a
temperature of at least 2250°C and the stack
must be equipped with a suxtable scrubber to
remove HC1.

Cleaning Contaminated Drums. The cleaning of
drums which have contained used Inerteen re-

" quires great care in order to insure a thoroughly

clean drum

It is preferable to retum such drums to the
supplier where adequate cleaning facilities are
svailable, rather than to attempt to clea.n them.

If it is necessary to clean such fdmms, the
following procedure is recommended: '

Rinse the drum thoroughly with gasoline or
petroleum distillate, using about one gallon
each time, untit the solvent shows no discolor-
ation after using. Allow it to drain, then
pump out the last traces of solvent with a
vacuum pump, using a brass pipe flattened at
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the lower end to explore the comers of the
drum. Collect all solvent rinse matenal for
disposition as described above.

CAUTION: Do not uss a steel pipe because
of the danger of a spark igniting the gasoline
or petrolsum distillate vapor.

Next, heat the drum with bunghole down in
a ventilated oven at s temperature of st least
88°C. (I90°F) for sixteen housrs. (A simple
oven for this purpose may be made from sheet
metal and heated with steam or an electric
heater.) Blow out the drum with dry nitrogen or

dry air to remove any lingering explosive vapors.
Screw the bung on tightly before removing the
drum from the oven. Use 2 new washer with the
bung to insure a tight seal.

CAUTION: Open flames must always be
kept away from the oven to prevent igniting
inflammable gases which might be remaining
in drum when placad in the oven.

The practice of refilling drums with Inerteen
is undesirable and should be avoided whenever
possible, for unless the utmost precautions are
taken, the Inerteen is hkely to become con-
tanunated

Part Il — Installation and Maintenance
- -of Inerteen Transformers

INSTALLATION

For convenience in handling, all transformers are
equipped with lugs or eyes for lifting and mov-
ing the complete assembly filled with Inerteen
by use of a crane. Additional means are pro-
vided for the heavier parts such as covers, core
and coils, radiators and terminal chambers. Jack-
ing lugs are also supplied on cither the base or
corners of the tank. A transformer should only
be lifted or moved by jacks placed against these
Jugs and not against the cooling tubes, radiator
valves, or other fittings.

An indoor installation requires that the room
in which the transformers are placed must be well
ventilated 30 that the heated air can readily
escape and be replaced by cooler air from the
outside, If the room is poorly ventilated, thid
exchange of air takes place too slowly and the
temperature of the air in the room may become
excessively high. At any given load the tempera-
ture rise of a self-cooled transformer will be a

~fixed number of degrees above the temperature of

the surrounding sir. The temperature of the
transformer is the sum of this rise and the air
temperature; therefore, care must be taken to
provide s room sufficiently ventilated to permit
operation of transformers at a reasonable temp-
erature. Area of the air inlets should be such that
the ambient temperature never exceeds 40°C
(104°F) with an average over twenty-four hours
not exceeding 30°C (86°F); 50 to 60 square feet
per 1000 kva of transformer capacity has been
satisfactory. Outlet openings with the same total
area should be provided.

Self-cooled transformers should always be
well separated from one another and from ad-
jacent walls, partitions, etc., in order to pemmit
free air circulation about the cases. This separa-
tion should not be less than 24 to 36 inches
depending on the size of the units.

INSPECTION

All Inerteen transformers are carefully inspected
and tested at the factory and they are in good
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condition when shipped; but it is desirable to
inspect each transformer thoroughly before plac-
ing it in service.

When a transformer is shipped complete and
filled with Inerteen, this inspection should in-
clude a check of the Inerteen level, the tightening
or adjustment of any parts that may have become
loose or out of place, and determining the extent
to which moisture may have entered the trans-
former. The latter can best be determined from
the dielectric strength of the [nerteen. Inerteen
used for filling transformers should have g dielec-
tric strength of 30KV or higher. When it tests less
than this the Inerteen should be filtered. If the
dielectric strength is very low or if there is any
other evidence of moisture, it is necessary to dry
the transformer.

Inerteen transformers should be dried by the
short circuit method with the transformer im-
mersed in the Inerteen and with the tank segled
tightly. During the drying out operation, the
Inerteen shouid be circulated through a filter
press or preferably through an Inerteen condi-
- tioner. A filter press will remove dirt and most of
the moisture, but the conditioner will remove
these and other contaminating materials as well.

The desired load current should: be obtained
by short circuiting one winding and impressing
the proper impedance voltage on the other
winding. The full load impedance may usually be
found on the instruction plate for the trans-
formers; if the impedance of the transformer is
not known, it should be requested from the
Westinghouse Electric Corporation, Sharon, Penn-
sylvania, by identifying the transformer with its
serial number.

If the transformer is at or lower than room
temperature at the start of the drying process,
circulation of 125 to 150% of full Joad turrent
will hasten the heating, and a higher top Inerteen
temperature can be obtained more quickly by
blanketing the coolers when tubular coolers are
used or by shutting off the radiator valves when
radiators are used, The cover shouid be lagged to
prevent condensation.

. "
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The loading should be carefully watched and
when the top Inerteen reaches a temperature of
60°C, the load should be reduced -to obtain an
approximately constant top Inerteen temperature
based on the following table:

Short Circuit Amperes {Maximum Terr;i:eramre
in ?ercent of Load of the Top Inerteen
50% 85°C
75% 80°C
85% 75°C

While the windings of the transformer heat
up, do not permit the temperature of the top
Inerteen to exceed the value specified for a given
percentage of load. This precaution is necessary
because the windings will heat up more quickly
and operate at a higher temperature than the
Inerteen. If the windings are allowed to reach too
high a temperature, the insulation will be dam-
aged. The drying of s transformer should be
continued until the dielectric strength of samples
of Inerteen taken from the transformer test at
30KY or higher.

The cover should be kept tightly sealed during
the temperature run, and until the transformer
has cooled down to room temperature to prevent
condensation. This also prevents the release of
hot Inerteen vapors which are quite objection-
able, particularly if the ventilation is poor.

CAUTION: 1t is not safe to attampt the
drying out of transformers unless constant
attention is given to the job.

ACCESSORIES AND FITTINGS

Bushings, fittings, and accessories when boxed
and shipped separately should be mounted as
shown on the outline drawing. Proper installation
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instructions when necessary are included in the
instruction leaflets for component parts. Care
must be exercised when these components are
fitted to eliminate the accidenta! introduction of

-moisture in any form inside the transformer.

Where blind flanges are removed before fittings
are mounted, the level of the Inerteen must be
lowered below the openings that will be made.

FINISH

Any portion of the paint film damaged during
shipment or installation must be repaired as
quickly as possible.

To do this, clean the damaged portion by
means of a scraper or sandpaper, wipe thoroughly
with a solvent dampened cloth, apply. Westing-
house primer paint and allow it to dry for at least
24 hours, then spply a coat of Westinghouse
finish paint.

FILLING
When. putting new apparatus into service, see that

the apparatus tank is free from moisture and
foreign material.

IMPORTANT: Extreme precautions must
be taken to insure the absoluts dryness and
clsanliness of the apparatus before filling it
with [nertesn, and to prevent the entrance

. of water. and dirt during the transfer of the
Inertesn to the apparstus,

'i"he preparation and filling of outdoor sppa-

" ratus should preferably be done on s clear, dry

day; if this is not.possible, protection against
moisture must be provided. N

" All vessels used for transferring the Inerteen
should be carefully inspected to see that they are
absolutely dry and free from contamination. Use

- only sll-metal hose or pipe when filling, since the
. lining of most other types of hose may be soluble

. .
et

in Inerteen and will contaminate jt in a short
time. All joints should be tight; where practical,
fili through the drain valve to keep aeration to a
minimum and vent the top of the tank to allow
the air to escape. Be sure that valves and pipe
connections between. the main tank and any
Inerteen filled compartments are open for free
circulation of gas and liquid. Otherwise, trapped
air or gas may cause the Inerteen level in some
parts of the transformer to be below the safe
operating level.

If it is necessary to fill a transformer out-of-
doors, particularly on a damp day, care should be
taken to prevent the entrance of moisture. In
order to avoid condensation the temperature
inside the unit should be kept several degrees
above the outside air temperature.

The tank and compartments, if any, should be
filled at ambient temperature to the point on the
gauges marked *“25° — Liguid Level.” If the
ambient varies greatly from 25°C (77°F) when
filled, the Inerteen level should be checked when
the average fluid temperature is 25°C; sufficient
Inerteen should be added to or drained from the
tank to bring the level to the proper height. The
transformer should never be operated or left
standing, even out of service without the Inerteen
leve] being indicated on the gauge.

Filling Under Vacuum. Entrapped air is 2 po-
tential source of trouble in all liquid filled
transformers. Therefore, it is desirable to fill all

Inerteen transformers under a full vacuum. Thisis |

done for the transformers shipped from the
factory and should be done where practicable
when transformers are filled in the field, provid-
ing the transformer cases have been so designed.
If the cases have not been designed for full
vacuum and it is imperative to get the maximum
winding impulse strength immediately, the trans-
formers should be filled with Inerteen under full
vacuum by placing them in an auxiliary vacuum
tank.

Where purchaser does not have an established

technique for vacuum filling, the following: pro-
cedures may be used whether vacuum is applied
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directly to the transformer or the complete
transformer is placed in an auxiliary vacuum tank,

1. Apply and maintain continuously s vac-
uum of at least 28 inches of mercury for at
least one-half hour to units rated 25KV and
below, or for four hours to units above 25KV,

2. While retaining the vacuum, slowly fill
with Inerteen to the normal 25°C level or
with approximately 50% of the required
amount where it impossible to gauge
properly.

3. Maintain the specified vacuum for at least
one-half hour after filling.

4. Adjust Inerteen to normal level and seal
the transformer tank. Do not reopen until the
temperature at the top of the fluid is equal to
or higher than the ambient temperature in
order to avoid condensation on the surface of
the Inerteen,

In those cases where the transformers are not
filled under vacuum, full voltage should not be
applied to the windings for at least 24 hours after
the Inerteen has been put into the case. This time
is necessary to allow the air bubbles to escape.

PLACING IN SERVICE

Pressure Testing. All Inerteen transformers are
pressure-tested at the factory and shipped free of
leaks. After installations and before voltage is
applied, it is desirable to pressure-test each
transformer, especially if any fittings or covers
have been removed and replaced during installa-
tion. Compressed dry nitrogen or dry air may be
used for the purpose. It is recommended that the
space above the Inerteen be blown out with dry
nitrogen, then close all vents and apply a pressure-
test of five pounds per square inch for & period of
tix to eight hours. The test pressure can best be
limited by the use of a pressure regulator attached
to the nitrogen cylinder. A check for leaks of
joints sbove the Inerteen level may be made by
painting them with a solution of soap and
glycerin and watching for gas bubbles. At the
conclusion of the test the internal pressure should

13

be returmed to normal by momentarily venting
the gas space.

High Altitude. Where transformers are to be used
at 2 high altitude (more than 3000 feet above sea
level) a fitting above the liquid level should be
opened to equalize the internal and external
pressures at a temperature of approximately 25°C
before placing the transformer in service.

Grounding Transformer Tank. Regardless of the
type of foundation or floor on which a trans
former is to rest, the tank should be definitely
and permanently grounded to eliminate the possi-
bility of obtaining static shocks or being injured
by accidental grounding of a winding to the case.
A ground pad or lug is always provided near the
bottom of the tank for the purpose of connecting
the grounded lead.

CAUTION: A good low-resistance ground is
necsssary for adequate protection — a poor
ground may be worse than none at all.

Grounding Low Voltage Winding. Every effortis
made in insulating transformers to guard against
any chance of breakdown between high voltage
and low voltage windings; however, in order to be
sbsolutely safe, it is advisable that low voltage
circuits with which persons may come in contact
be grounded. The maximum voltage that can be
obtained to ground is then limited to the normal
voltage that exists between the grounded point
and the line; this is true even though the high
voltage and low voltage windings become con-
nected electrically.

In grounding the winding, the neutral point
should be used if it is available. When trans
formers operate on single phase circuits with the
middle point of the low voltage, the maximum
voltage that can exist between any part of the low
voltage circuit and ground is one-half of the low
voltages.

MAKING CONNECTIONS

A diagram, usually on the metal instruction plate
attached to the side of the case, shows the proper
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power terminal connections to be made for
various voltages. Care should be taken to see that
alt connections and only those shown are prop-
erly made, for a wrong connection may cause
severe damage. :

Some installations require an auxiliary source
of power or control leads to be wired to
terminals at the transformer; a wiring diagram,
either a separate drawing or included as part
of the outline drawing, shows the connections
to be made.

Voltage Application. When voltage is first
applied to the transformer, it should, # possi-
ble, be brought up slowly to its full value so
that any wrong connection or other trouble
may be disclosed before damage can result.
After full voltage has been applied successfully,
the transformer should be operated without
load for a few hours. It should be kept under
close observation during this time and also dur-
ing the first few hours while loaded.

INSPECTION

It is desirable that periodic inspections of In-
erteen apparatus be made and that samples of
Inerteen be taken from each and from all com-
purtments of any apparatus and tested after s
short period of service. See section on Sampling
and Inspection,

Any increase in operating temperature at
normal load should be investigated and if the
cause cannot be determined, the transformer

should be taken out of service and given a
thorough inspection.

Any symptoms, such as unusual noises,
high or low Inerteen levels, operation of re-
lief device, etc.,, should be investigated at
once.

Transformers which have been subjected to
unusually severe operating conditions, such as
overloads, frequent short circuits, or special units
should be inspected at least once a year. This can
usually be done adequately by lowering the
Inerteen level and inspecting with a light through
the manhole. Before this inspection is made,
the Inerteen should be allowed to cool to
reduce the amount of Inerteen fumes given off
which are quite objectionable and should not
be inhaled.

During periodic inspection, all accessories
thould be inspected to sze if they are operating
properly.

CAUTION: Never enter s vault or any other
confined ares in which a transformer relief
device has been known to operata or in
which a transformaer has failed, until the area
hss besn thoroughly ventilated. Then entar
cautiously, with another person in attend-
ances. The pungent, somewhast irritating
fumes of hydrogen chloride are easily de-
tacted and czn serve as a guide in entering
the snclosure.
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