INSTRUCTIONS

GEI-28007

DRYING PYRANOL TRANSFORMERS

INTRODUCTION

Transformers shipped filled with Pyranol*
require drying if the Pyranol tests 23 kv or
less or if there is evidence of moisture. The
dryness of transformers that have been dis-
assembled or out of Pyranol depends on the
care taken to keep all parts dry while ex-
posed. Unless proper care has been taken
and it is certain that no moisture has been
allowed to enter, dry the transformer as sub-
sequently instructed.

INITIAL DRYING WITH FILTER PRESS

A transformer contaminated with moisture
will not only have moisture in the windings
and insulation but also suspended in the
Pyranol. By using a filter press the water
held in suspension will be removed. In order
to drive the moisture out of the windings and
insulation the filter-press operation must be
followed by a short-circuit drying heat run.

Any free water in the transformer will rise
to the top of the Pyranol and floac.lt must be
removed before drying is begun and should be
drained through the upper fiiter-press valve.

The most efficient filtration occurs when
the Pyranol temperature is between 20 C and
40 C. At the higher coil temperatures main-
tained during the short-circuit heat run the
filter press loses its ability to remove any
appreciable amount of moistare from the
Pyranol. Usually drying will progress satis-
factorily with no further filtering if thorough
ventilation is provided.

SHORT CIRCUIT METHOD

This method consists of heating the wind-
ing and Pyranol up to aspecified temperature
fora limited time by short-circuiting one wind-
ing and applying asuitable reduced voltage to
the other. (Note:—Always load the full total
windings.) Knowledge of the transformer im-
pedance is of assistance in determining the
voltage required to circulate the desired cur-

*Registered trade-mark for G-E askarel

rent in the windings. If the impedance is not
indicated on the nameplate, it may be ob-
tained from the nearest Apparatus Sales Of-
fice of the General Electric Company upon
request. The rating and serial number of the
transformer should accompany such arequest.

If it is necessary to obtain drying voltage over a
long transmission line, thorough protection against all
kinds of overvoltages on the line should be installed
so that the transforma' being dried will not be
damaged.

BLANKETING

Before applying voltage, blanket the trans-
former, beginning at the bottom of the corru-
gations, tubes, or radiators and wrap the tank
with heavy paper, cloth, or building felt until
sufficient surface has been covered. The
amount of blanketing must be ascertained by
trial. To prevent condensation thoroughly lag
the cover. Ventilate the cover by raising the
manhole covers etc. six inches. Protect the
openings from weather inclemencies if the
transformer is out-of-doors. If the drying is
carried on indoors, good ventilation, or other
means should be provided to exhaust the
vapors from the room.

If the tank is equipped with radiators or
tubes an effective means of preventing radia-
tion from them is to lower the.Pyranol below
the top inlets; however, make sure all high-
voltage parts are under Pyranol.

The Pyranol level may be above the upper
radiator openings when the radiator flanges
are equipped with valves. Close the upper
valves, LEAVING THE BOTTOM VALVES
OPEN;, this will prevent circulating and cool-
ing of Pyranol by the radiators. Pyranol ex-
pansion in radiators with both valves closed
will generate excessive pressure and damage
the valve disks, gaskets or welds.

When radiators are isolated by closing the
valves (or leaving the Pyranol below the top
inlets when no valves are furnished) suffi-
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cienc heat can be obtained by blanketing the
tank surfaces and not the radiators. Some reg-
ulation of temperature may be obtained by
manipulating the radiator valves.

Very little heat is radiated by the tank of
an artificially cooled transformer; therefore,
it may be unnecessary to blanket the tank,
but be sure the cover and cover accessories
are heavily lagged. The Pyranol temperature
can be held to the desired value by allowing
a small flow of the cooling medium.

TEMPERATURES

Table | gives the maximum Pyranol tem-
peratures which apply to the self-cooled
rating of type OA (self-cooled) as well as OW
(water-cooled with internal cooling coil)
transformers. The latter may not need blan-
keting of the tank although the cover should
be lagged.

Before drying three-winding transformers
or forced-liquid-cooled types, obtain advice
from the nearest Apparatus Sales Office of
the General Electric Company.

TABLE 1

Maximum-allowable

Short-circuit Am- Maximum -
peres in per cent of allowable
Full Load, Based on Top Pyranol

Self-Cooled Rating Temperatures
50% ' 100 c
75% 90 C

Do not allow the top-Pyranol temperature
to exceed the specified value for the given
percent load, because the windings are at a
higher temperature than the Pyranol, and dam-
age to the insulation may result.

It is desirable to maintain top-Pyranol tem-
peratures up to the limit with load contin-
uously applied. See that the thermometers
used are in good condition and that the top-
Pyranol temperatures are accurately observed.

€ only spirit thermometers of the imraer-

type in the Pyranol when checking the
ing of dial thermometers.

PYRANOL TESTING

Continue the drying until tests of seven
consecutive samples of top Pyranol taken
every four hours show a dielectric strength
of 30 kv or higher. Allow the Pyranol sam-
ples to cool to room temperature (not more
than 30 C) before testing.

ADDING ADDITIONAL PYRANOL

After completion of the drying run, add
clean, dry Pyranol of high dielectric strength
to fill the tank to the proper level. The hot
Pyranol is free of air bubbles so it is prefer-
able to complete the filling of the transformer
from the top of the tank rather than through
the drain valve, as, in the latter case, air
bubbles may be trapped in the winding.

MEGGER READINGS

Megger readings cannot be relied upon to
indicate the progress of drying liquid-filled
transformers, since, in this case, the resist-
ance of the liquid is measured in parallel
with that of the solid insulation and they
cannot be segregated.

While the insulation resistance of a trans-
former without Pyranol, as determined by
meg.ger readings cannot be relied upon as
a sure indication of its condition at any one
time, the general trend of the readings, as a
drying run proceeds, is a fairly accurate in-
dication of the progress of drying. Continue
drying until the readings become approximate-
ly constant at a value considerably above
those taken at the beginning of the drying.
Variation in temperature causes wide varia-
tion in resistance, the values varying in-
versely with each other.

If the megger shows a short circuit, that
is, an insulation resistance too low to be
read, it is very likely due to an excessive
amount of moisture. Low readings also some-
times indicate the presence of moist spots
in the insulation. Widely different megger
readings may be. obtained on different trans-
formers but the average readings should be
approximately alike for transformers of the
same capacity and design.
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Pyrano! is the trade-mark of the Gen-
wal Electric Company for cocling and
Aulating materials which generically are
known as askarels, In addition to the
desirable characteristics of mineral ail,
askarel has the distinctive property of
being nonflammable,

The development of thess materials
has been actively carried on since 1928
and Pyranol was first used commerdially

in capacitors in 1931, It was first used.

commercially in transformers in 1932 and
in induction.voltage regulators in 1938.
. The Laboratories of the National Board
of Fire Underwriters have inveatigated
transformer, regulator, and capacitar Py-
rancls, and their series of reports No. 2581
definitely substantiates all the claims
made for Pyranol.

The following statements, prepared by
our research, engineering, and laboratory
organizations, summarize the answers to
questions that are asked by users and
prospective users of Pyranol equipment,

HISTORY OF PYRANOL

Pyranol was developed to meet a specif-
1¢ need—the elimination of the fire and
explosive hazard inherent in the use of
mineral insulating oil as a dielectrie. and
cooling medium in capacitors, regulators,
and transformers. Like most scientific
developments, Pyranol is the result of
careful study and analysis of the problems
involved. Its successful development and
commescial application meant the solu-
tion of a number of problems which were
apparently insolvable, Could a non-
flammable liquid be obtained which was
not inherently chemically unstable and
corrosive? What type of organic hydro-
carbon molecule was best adapted to meet
the requirements of resistance to sludge
and oxidation? How do hydrocarbons de-
compose under the electric arc? How can
. the high degree of liquidity so necessary
for the proper cocling of transformers be
obtained with a nonflammable substance
normally solid or plastic-like? These and
other problems of equal difficulty and
- importance were attacked, and their

successful solution has been the firm
foundation on which the commercial
~nplication of Pyranol to transformers,

,ulators, and capacitors has been built.

w8y, trade-mark oj General Electric Co.

PYRANOL

PHYSICAL CHARACTERISTICS

Pyranols for different applications have
different physical characteristics, ranging
from a resin-like, noncrystalline com.
position to a thin, mobile liquid. The
Pyranols now in greatest commercial use
are: (1) the transformer and induction.
voltage regulator type (No. 1470), (2) the
capacitor type (No. 1476), and (3) the
capacitor type (No. 1499). All types have
the distinctive Pyranol characteristics
of high dielectric strength and non-
flammapbility.

The characteristics of these three Py-
ranols serve to demonstrate the wide
range of physical properties posseaaed by
the liquid materials.

Treas- | Capcdior (Copacitor
former | Pyromol | Pyranci
Pyranol Mo, No.
No. 1470 1476 1499
Color ....ivovnvees Straww. | Strawe | Strgwe
Yollow | Yellow | Yellow
Surning p Nong None None
Vheamy cl 37 8 C (Say- 42 2400 7
ol o ieiiinanans See See
Fow poiat (ASTM) . Lower
than +10€ | -l4¢
-44 C
Dielectric constant ’
llpulﬂ: inductive
pacity) c..ii0a0n 43 428 40
Soo:lﬂ: qravity ar 25/
.......... 138 1408 1388

CHEMICAL STABILITY

The Pyranols are all chemically stable
and are not affected by reaction with
.other materialy used in Pyranol filled
-equipment. Experience gained from trans-
formery in service and from factory tests
proves that they are nonoxidizing, and
that the Pyranols show no development
of corrosive acidity or inscluble sludge
over long periods at high temperatures,
even up to 150 C.

PHYSIOLOGICAL EFFECTS
Normal Liquid Condition

Liquid Pyranols, like mineral oils, can
be handled at room temperature without
fear of toxic effects. With some individ-
uals, continued exposure to liquid Pyra-
nols may, as with mineral oils, produce
skin irritations, Cleanliness among work-
men handling Pyranol is an adequate safe-
guard against such effects, OQOrdinary

detergents or medicinal washes will re-
move any irritation caused by bringing
Pyranol in contact with an open cut or
skin abrasion. A drop or two of castor
il will neutralize any irritation caused by
contact of liquid Pyranol with the eyes.

Evaporation from Liquid Pyranol

As with most volatile materials, ex-
posure to concentrated Pyranol vapors
in unventilated rooms should be avoided.
During the 30 years’ experience of the
General Electric Company in manufac-
turing Pyranol, there is no record of any
workman requiring first aid or medical
assistance because of Pyranol vapors.

Products of Decomposition
Aff.saturated Pyranol at 25 C, when
decomposed by an electric arce, evolves
finely divided carbon and gases in the
following approximate proportions:

Transt P .

Pyronol, yr nol,

No. 1470 n'l"ia

Hydrogen Chlocide...... 7.50% 99.00%
Oaygen  ........ sean 040 .10
7] d hyd 00 40
Carkon diozhle ....... 20 00
quion -cnuﬂ- ....... 28 00
............. 00 00
Snnmlnd hydrocarbans. . .00 00
Hydrogen. . ........... 00 00
CNOfiNG. . . covananceas .00 .00
lnort lgesesle v ooeannnns 1.4 S0

With the exception of the hydrogen
chicride, these products of decomposition,
which are formed only on failure of the
apparatus, are present in such minute
proportions a3 to render it unnecessary
even to consider them. Hydrogm-chloﬁde
gas is an irritant and gives full warning
of its presence, even in smail quantities,
by its immediately noticeable odor and
irritant action on the nasal membranes.
All requirements for protection against
gases which may be liberated under are
decomposition where Pyranol filled trans-
formers are installed in restricted loca-
tions are met by the “all-purpose’ gas
masks available for use around dry-type
and oil-filled transformer installations.

DIELECTRIC STRENGTH

The dielectric strength of mineral oil,
when new, meets the requirements of
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- capatitor, regulator, and transformer use.
. Unfortunately, however, mineral oil oxi-
; dizes, and among the products formed as
_ @ result of this oxidation are some of high
conductivity and low dielectric strength,
, such as the organic acids and water.
Pyranol is not subject to oxidation. Its
dielectric strength is independent of its
exposure, even to severe oxidizing condi-
tions duting use.
The dielectric strength of Pyranol is
‘normally of high order. Commercial
values higher than 30 kv are customarily

Like mineral ¢il, however, Pyranol

follows the usual gas-solubility laws. Ex-
posed to wet air, it will absorb some
water, and an equilibrium will be set up
between the water in the Pyranol and
that in the air with which it may come
in contact. In contact-with water, Pyra-
nol will dissolve the water until a state
of saturation is reached. In this respect,
Pyrano! greatly resembles new mineral
oil; but, unlike mineral oil, its ability to
absorb or dissolve water does not change
materially with use,
" Because of the nonoxidizing character-
istics of Pyranol, filtration of this liquid
will normally be less frequently required
than with minera] oil, If it should become
pecessary to dry transformer Pyranol,
it can be done in a manner similar to
that used in the drying of mineral oil;
that is, by the use of a filter press or a
specially arranged centrifuge.

DIELECTRIC CONSTANT

The dielectric constant of No. 1470
Pyranol is 4.5 at 25 C, of No. 1476 Py-
ranol is 4.25 at 25-C and of No. 1499
Pyranol is 4.8 at 25 C. These values are
practically the same as the dielectric
constant of the solid insulations used in
transformer, regulator, and capacitor de-
signs, and a more nearly equal distribu-
tion of d.ielgctﬁc stress throughout the
insulation structure is cbtained than with
mineral oil.

RESISTIVITY AND POWER FAC-
TOR

Laboratory tests and careful observa-
tion. throughout many temperature cy-
cles, .and over long periods of time, have

For further information, conlact your nearest G-E Apparatus Sales Office, Agent, or Distributor
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shown that the resistivity and power-
factor values of capacitor Pyranols are of
the same order of magnitude as those of
any good mineral oil adapted for use with
these products., Tests on samples of
transformer and regulator Pyranol re.
tumed from the field, and other tests in
the laboratory, indicate that the power
factor will be higher and the resistivity
will be lower than those of mineral oil.
The high power factor does not indicate
degradation of the Pyranol but rather the
solution of trace amounts of transformer
materinls in the liquid. This effect of in-
creased power factor is not harmful unless
dielectric strength i3 affected adversely,

EFFECT OF PYRANOL ON

-OTHER MATERIAL

Pyranols are stable and chemically
inert. Pyranol and its vapors have nt
effect on the metaly and insulations used
in Pytanol filled equipment, but are, in
general, powerful solvents of most of the
gums, binders, paints, ete., customarily
used in oil-filled equipment. For this
reason, such materials have been elimi-
nated from Pyranol filled equipment, and
only paper, pressboard, porcelain, and
other carefully selected materialy which
have proved to be unaffected by Pyranol
are used. It has been found that the
aging of these materials under Pyranol
will be approximately the same as that
under oil. No materials should be used in
cntact with Pyranol, except those specif-
ically approved by the General Electric
Company, When Pyranol is decomposed
by an are, hydrogen-chloride gas is pro-
duced. The new No. 1470 Pyranol, and

No. 1467 which it has superseded, unlike

the No. 1488 Pyranol previously used,
chemically neutralizes any of this gas
which may have been absorbed in the
liquid. Consequently, if there has been
no contact with free water or high humid-
ity, this gas can cause little damage to the
organic insulation except in the immedi.
ate vicinity of the failure.

This new No. 1470 Pyranol (and the
older No, 1467) enables Pyranol filled
apparatus, in the rare case of failure, to be
opened, inspected, and repaired as readily
as oil-insulated apparatus. Pyranol in
which arcing has occurred can wsually

SCHENECTADY,N. Y.

be returned to a satisfactory condition
by filtration through a fuller’s earth press.

MIXTURE WITH OIL

_ Mineral oil ia completely miscible with
Pyranol, and it is practically impossible
to separate the two materials once they
have been mixed. It is important, there-
fore, to avoid contamination of Pyranol
with mineral oil or other petroleum oils,
the presence of which definitely influences
the vital characteristics of the non-

" flammability of Pyranol.

PRESSURE CAUSED BY ARCING

If an dre occurs under the surface of
any liquid, the liquid evolves gases. The
type of liquid determines the character-
istics of the gases formed. The amount of
energy in the arc and the duration of the
arc determine the quantity of the gas
produced. In general, protective gear or
circuit-interrupting devices are installed
to prevent the evolution of a sufficient
amount of gas to rupture the enclosing
tank. If the protective gear dces not
interrupt the arc in time, and no means
of release is provided, the gases will be
vented by rupture of gasketed joints or,
in extreme cases, by rupture of the con-
tainer itself. Because gases produced by
an arc in Pyranol are nonflammable and
nonexplosive, it is feasible to relieve the .
gas pressure in the tank by means of a
frangible diaphragm. For indoor instaila-
tions of oil-filled equipment, this method
would be undesirable, as the flammable
gases released might result in a secondary
explosion,

All Pyranol transformers above 25 kva
which are to be instalied in buildings in
accordance with the National Electrical
Code are provided with such a frangible
diaphragm.

The frangible diaphragms for indocor
Pyranol distribution transformers or Py-
ranol regulators are so arranged that:
(1) a.pipe can be attached thereto,
through which the gases that are prod-
ucts of decomposition can be vented to
the outside air; or (2) a gas absorber ¢an
be attached thereto containing active
materials that will absorb the hydrogen
chloride which constitutes the major
portion of the evolved gases.
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Pyranol® Insulating Liquid

For Transformers and Regulators

INTRODUCTION

Pyranol is the trademark of the General
Eleetric Company for cooling and in-
sulating materials which generically are
known as askarels. In addition to the
desirable characteristics of mineral oil,
askarel has the distinctive property of
being nonflammable. Transformer Pyra-
nol is compounded to General Electric
specifications and is available in several
different forms, The type used in any par-
ticular transformer can be determined
from the nameplate. Types 1488, 1467
and 1470 are obsolete. Currently used
types are A13B3B and A50P524. All re-
placement or make-up orders should be
for Type A13B3B.

REQUISITIONS

The Monsanta Chemical Company,
St. Louis, Mo,, is in a position to supply
quantities of A13B3B Pyranol liquid
direct to users, All orders for quantities in
excess of 100 gallons should be sent
directly to the nearest Monsanto Chemi-
cal Company office or their St. Louis
headquarters.

Emergency requirements and small
orders of 100 gallons or less can be
obtained in S-gzllon cama or 30-gallon
drums from Rome, Georgia. Send requisi-
tions to Renewal Parts Specialist, Gen-
eral Electric Company, Medium Trans.
former Department, Redmond Circle,
Rome, Geodrgia-30161.

PRICES .
MEDIUM TRANSFORMER.R (086)
Net price f.o.b. Rome, Georgla with
transportation charges “collect” for Al3-
B3B Pyranol liquid, ipcluding non-

returnable containers:

§ gallons, including can. .. .. *$50.00
30 gallons, including drum. .. *150.00
CONTAINERS

Whena A13B3B Pyranol liquid is sold at

PYRANOL INSULATIONS
FOR CAPACITORS

Requests for information on, or quanti-
ties of, capacitor Pyranol insulation
should be referred to the Manager of
Marketing, Capacitor Department, Hud-
son Falls, New York 12839,

Transformer Pyranol should not be
used in capacitors,

PYRANOL INSULATING
LIQUID FOR OTHER USES

When 2 request for information or an
order is received for Pyranol liquid to be
used in equipment other than GE trans-
formers or GE induction regulators, it is
necessary for the factory to have certain
information before any action can be
taken,.

If proposed use is an clectrical one, it
will probably be necessary to negotiate
for a license under GE patents, The
inquirer ashould write to the Patent
Attorney, Power Transmission Division,
6901 Elmwood Ave., Philadelphia; Pean-
sylvania, giving proposed use, expected
yearly requirements and other general in-
formation on the product to be manu-
factured, so to determine if General
Electric Pyranol liquid is suitable.

If proposed use is not electrical, thena
license is probably not required and in-
formation should be obtained direct from
the Monsanto Chemical Company,

PYRANOL TESTING SERVICE

The General Electyic Company will, on
request, test samples of the liquid from
Pyrancel transformers and feeder voltage
regulators, Two types of test are avail-
able —Normal Routine Maintenance
Tests and Comprehensive Diagnostic
Tests.

Place requisition on Pittsfield Works
(Massachusetts) or Rome Works
{Georgia) to cover the preparation of
each quart sample and the analysis report

37
Pa

Feb. 8,

W

The net price for routine maintes;
tests for each Pyranol quart sampla

(B) Comprehensive Tesis
Dielectric Strength
Specific Gravity
Color

Acidity
Water Content
Refractive Index
Percent Scavenger
Free Chicrides
Comments on Condition of Sa
The net price for comprehensive
for each Pyranol sample will be.. ...
New, clean,one-quart battles filled
Pyranol liquid will be shipped -
receipt of requisition at Pittafield, M
or Rome, ‘Ga. Sampling instruction:
on the bottle and in GEI-65080. In’
will be issued when the criginal san
are shipped from Pittsfield, Mass
Rome, Ga., and this charge will e
the purchaser to obtain the test resul
the liquid returned to us for analysis
I because of emergency reasons
samples are in other than GE sa
bottles, effort should be made to of
brown glass bottles preferably new fr
drug store, Fruit jars are not to be t
Aluminum foil abould be used to line
caps. Each bottle abould be thorou
rinsed with Pyranol liquid from the
prior to sampling, plainly marked -
the serial number of the apparatus
which the sample was taken, and whe
taken from top or bottom. The tem;
ture of the liquid at the time of sam;
and all other pertinent data shouk
given on a tag attached to each sa
bottle and repeated on the requisi
placed to cover the testing service. Bi
will be at the same prices qa given in
preceding paragraphs.
REQUISITION SERVICE

Send requisition and direct any

Stsssssser s csno s

respon bout it to:
the prices authorized on this page, the Of tests results of éach sample of the supiﬁ';fsu';:&?pmﬂ
containers become the property of the liquid from customer apparatus. General Electric Company
purchaser, and drums as well as cans are Test teporuwﬂlmdude Building 34, Room 346
nonreturnable. (A) Routine Maintenance Tasts 100 Woodlawn Avenue
Dielectric Strength Pittsfield, Massachusetts 01201
SHIPPING WEIGHT "Refractive Index ar
Pyranol liquid. ........... 751bs Water Content General Electric Company t
30-gallon drum and Acidity Redmond Circle -
Pyrancl Liquid.....0.c....4251bs Comments on conditicn of sample Rome, Georgia 30161 ‘
*Changed since Jan, 24, 1971 lsswe. Prices and dato subject fo change with E
NY 700, 701, 702, 711.713, 721.722, 731737 GERERAL @ EL d
€
<
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RETURN OF SAMPLES
Samples to be tested should be zent to:
Materials Laboratory
General Electric Company
Building 11-312
100 Woodlawn Avenye
Pittsfiald, Massachnsetts 01201

. ar
Advance Development Engineering
QGeneral Electric Company
Redmond Cirele
Rome, Georgia 30161

FILTERING
If test results indicate that moisture or
other contaminants are present, they can
uannl.ly be removed by passing the in-
mlgnnghqﬁdth:uughaPymnolpmiﬁu.
This device may be used either as a paper
filter press for drying or with fulle’s
ezrth and paper for purifying, For details
of the filtering proecedure, refer to instrue.
+' « GEH-103), copies of which are
shle upon request, For information
on drying and filtering equipment, con-
tact the nearest General Electric Sales

HANDLING AND STORAGE
Pyranol contains polychlorinated bi-
phenyls which some studies have shown
may be an environmental contaminant.
Extreme care should be taken to pre-
vent any entry into the environment
through spills, leskage, use, disposal,
vaporization or ctherwise,
" For detailed instructions on the han-
dling and storage of Pyrancl, refer to
GEIJ-65080. .

ADDITION OF SCAVENGER TO
PYRANOL LIQUIDS
The advantage of the modern Pyranol
"materigls A13B3B and ASOP524 is inclu-
sion of a dicpoxide scavenger, DSD70A.
This hydrogen chloride scavenger can be
added to any of the older Pyrano! liquids
to improve their ability to neutralize the
dissolved hydrogen chloride gas which
might result from an internal fault.
Scavenger addition to reclaimed Pyra-
3 liquid may be necessary since both
ie older scavenger, tetraphenyl tin, and
the new diepoxide scavenger suffer some
depleti.on‘ during refining, particularly
when activated earth~is used. The die.
poxide scavenger, DSD70A, will be used

No change sincs Jon, 23, 1971 lasve.
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Pyranol® Insulating Liquid
For Transformers and Regulators

to rep.leniah Scavenger deficiencies which
occur in any of the Pyvanol liquids,

The following suggested additions are
based on 100 gallons of Pyranol liquid.
1?.0:' quentities other thon those shown,
either of Pyranol liquid of seavenger, the

required value can be obtained by inter-
polation. by in
Scavengsr Concantration Pounds of
by Anciyily DSD70A
{% by Weighti Raquired
a0 1.90
002 145
0.04 140
008 50
Q.08 A0
a0 A0
PRICES

MIDIUM TRANSPORMER.R (084)

Net price {0.b. Rome for Compound
D5D704, including container and boxing:
1 quart can (2 pounds),........$5.00
1 gullon can (8 pounds)........1600
NOTE: Minimwm Order....... 25.00
Cans should not be opened uatil the
compound is to be put into the Pyranol
liquid. Size of can should, therefare, be
sclected to total the required quantity.

PERFORMANCE OF PYRANOL
LIQUID WITH OTHER
MATERIALS

Pyranol liquid is stable and chemically
inert. It has no cffect on the metals and
insulation used in Pyrasol filled equip-
meat but is, in general, a powerful solvent
for most of the gums, binders, paints, cte.,
customarily used in oil-filled equipment.
For this reason, such materinls have been
eliminated from Pyranol filled equipment
and only carefully selected materials
which have proved to be uaaffected by
the Pyranol liquid are used. It has been
found that the ageing of these materials
under Pyranol lquid will be approxi-
mately the same as under qil,

There will be, however, a leaching
effect of trace amounts of Pyranocl
soluble peolar compounds' from the ma.
terials of construction, These trace ¢om-
pounds have an cxaggerated cffect on

certain electrieal measurements com-
monly used to judge the coadition of
mineral insulating oil. Tests on samples of
tranxformer and reguiator Pyranol ma-
terials returned from the field, and other
tests in the laboratory, indicate that the
power factor will be higher and the
rexistivity will be lower than those of
mineral oil

MIXTURE WITH OIL

Mineral oil is complately miscible with
Pyranol liquid and it is practically impos-
vible to separate the two materials once
they have been mixed. It is important,
therefore, to avoid contamination of the
Pyrano} liquid with mineral oil or cther
petroleum  cils, the presence of which
defmitely influences the vital character.
istics of the nonflarmnability of Pyranol
roaterial,

PRESSURE CAUSED BY ARCING
Al Pyransol insulated transformers
abave 25 KVA which are to beinstalled in
buildings in accordance with the National
Electrical Code are provided with a
mechanical, self-resetting relief device.
The pressure reliefs for indoor Pyranol
transformers or Pyranol reguiators are so
arranged that:

(1) A pipe can be attached thereto
through which the gases which are
products of arcing can be vented
to the outside gir;

{2) A gaa absorber can be attached
thereto containing active materials
that will absorb the hydrogen
chloride which constitutes the

_ major portion of the evolved gases,

PHYSIOLOGICAL EFFECTS
Pyranol liquids, like mineral cils, can
be handled gt room temperature without
fear of toxic effects. With most indi-
viduals, exposure of sensitive areas of the
skin to Pyrano] Hquids will preduce skin
frritations, Cleanliness among workmen
handling the material is an adequate safe-
guard aguinst such effects. Ordinary
detergents or medicinal washes will re-

move any iritation caused by bringing -

the liquid in contact with an open cut or
skin abrasion. A drop or two of castor cil
will neutralize any irritation caused by
contact of Pyranol liquid with the eyes.

Prices end data sublec fo change withew? netice
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Property Pyransi Pyrancl ASTM
A13838 AS0PS24 Tast Method

Acidity, mox, mg KOH/g 0.014 0.014 D 974, D 664
Color, APHA, mox 150 150 D 2329
Condition Clear Cleor {Visual}
Chlarides, inorganie, mox, ppm -1 0l a1 D18
Diafactric comtantat 100 Cond 1 kv | 3.8 to 4.3 441049 D924
Dislectric strangth, min, kv 35 Darz -
Fire point none to baillng none 19 baoiling _ D2
Pour point, max, deg.C - -30 D7
Rufractive Index 1.4075 to 1.4085 | 1.8144 to 1.6166 D 1307
Scavanger content, percanh DSD70A | 0.115 to Q.133 Q115 10 0.135
Spacific gravity 1.560 1o 1571 1412 10 1.425 D 1810
Coafficient of thermal expanslon,

ar¥/and deg € 0.007 0.007 D.1903
Viscosity, Saybaolt Universal, sec ot

vac 41 1048 &0 to 53 -3:1.}
Water content, max, ppm 0 30 D 1533

A Y
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Pyrano! is the trade-mark of the Gen-
eral Electric Company for cocling and
insulating materials which generically are
known as askarels. In addition to the
desirable characteristics of mineral oil,
askarel has the distinctive property of
being nonflaimmable.

The development of these materials
has been actively carried on since 1928
and Pyranaol was first used commercially
in capacitors in 1931, It was first used
commercially in transformers in 1932 and
in induction-voltage regulators in 1938.

The Laboratories of the National Board
of Fire Underwriters have investigated
transformer, regulator, and capacitor Py-
ranols, and their series of reports No. 2581
definitely substantiates all the claims
made for Pyranol.

The following statements, prepared by
our research, engineering, and laberatory
organizations, summarize the answers to
Questions that are asked by users and
prospective users of Pyranol equipment.

HISTORY OF PYRANOL

Pyrancl was developed to meet a spexif-
ic need—the elirnination of the fire and
explosive hazard inherent in the use of

mineral insulating oil as a dielectric and -
cooling medium in eapacitors, regulators, -

and transformers. Like most scientific
developments, Pyranol is the result of
careful study and analysis of the problems
involved, Its successful development and
commercial application meant the solu-
tion of a number of problems which were
apparently insolvable. Could a .non-
fiammable liquid be obtained which was
not inherently chemically unstable and
corrosive? What type of organic hydro.
carbon molecule was best adapted to meet
the requirements of resistance to sludge
and oxidation? How do hydrocarbona de-
compose under the electric arc? How ¢an
the high degree of liquidity so necessary
for the proper cooling of transformers be
obtained with a nonflammable substance
normally solid or plastic-like? These and
other problems of equal difficulty and
importance were sattacked, and their
succeasful solution has been the firm
foundation on which the commercial
application of Pyranol to transformers,
regulators, and capacitors has been built.

*Reg. irade-mark of Genarol Electric Co.

GENERAL @D ELECTRIC

PYRANOL

PHYSICAL CHARACTERISTICS

Pyrancls for different applications have
different physical characteristics, ranging
from a resin-like, noncrystalline com-
position to a thin, mobile liquid. The
Pyranols now in greatest commercial use
are: (1) the transformer and induction-
voltage regulator type (No. 1470), (2) the
capacitor type (No. 1476), and (3) the
capacitor type (No. 1499), All types have
the distinctive Pyranol characteristics
of high dielectric strength and non-
flammability.,

The characteristics of these three Py-
ranols serve to demonstrate the wide
range of physical properties possessed by
the liquid materials,

Trans- Capacitor |Capacitor
formae | Pyronol | Pyranol
#yrenol Na. MNa,
Ne. 1470 1474 1499
Color ..uviciennnas Strawe | Strow- Straw.
Yelow | Yellow | Yallow
Buming pelat Mone Noag Nane
Viscesity ot 37.8 C (Say. 42 2400
L I T Sec Set Sac
Fflow polar (AS.TM] ..| Lower
A +10C | =14C
—-d44 C
Dislectric consran?
{specifiz inductive
Sp‘:I e 1117 S 387 435 428 48
ecific gravity qQt .
153C ... ..cv0e 138 1308 1388

CHEMICAL STABILITY

The Pyranols are all chemically stable
and are not affected by reaction with
other materials used in Pyranol filled

equipment. Experience gained from trans-

formers in service and from factory tests
proves that they are nonoxidizing, and
that the Pyranols show no development
of corrosive acidity or insoluble sludge
over long periods at high temperatures,
even up to 150 C.

PHYSIOLOGICAL EFFECTS
Normal Liquid Condition

Liquid Pyranols, like mineral cils, can
be handled at room temperature without
fear of toxic effects. With some individ-
uals, continued exposure to liquid Pyra-
nols may, as with mineral oils, produce
skin irritations. Cleanliness among work-
men handling Pyranol is an adequate safe-
guard against such effects, Ordinary

Characteristics of Transformer, Regulator, and Capaditor Pyrant

detergents or medicinal washes will re-
move any irritation caused by bringing
Pyranol in contact with an cpen cut or
skin sbrasion, A drop or two of castor
oil will neutralize any irritation caused by
contact of liquid Pyrano! with the eyes.

Evaporation from Liquid Pyrarel -

As with most volatile materials, ex-
posure to concentrated Pyranol vapors
in unventilated rooms should be avoided.
During the 30 years' experience of the
General Electric Company in manufac-
turing Pyranol, there is no record of any

‘workman requiring first aid or medical

assistance because of Pyranol vapors.

Products of Decompaosition
Air-saturated Pyranol at 25 C, when
decomposed by an electric are, evolves
finely divided carbon and gases in the
following approximate proportions: °

Tmmfa:u Capa:l::r

Pyranel, Pyrancl,

No. 1470 No. 1478

Hydeagen Chiorids,..... 7.30% $9.00%
EY@BA  .eieseenanns 0.80 Q.10
Unsaturated hydrocarbons. 00 40
Coreom diczide ....... 20 00
Cqraen monozide.., ..., 48 .00
00 00
00 .00
Nydrogen. . csvenvrveen L0 00
QMIN@. o s v vverrarnes 00 00
Inart fgases). . cevevinan 134 S0

With the exception of the hydrogen
chloride, these products of decomposition,
which are formed only on failure of the
apparatus, are present in such minute
proportions as to render it unnecessary
even to consider them. Hydrogen-chloride
gas is an irritant and gives full warning
of its presence, even in small quantities,
by its immediately noticeable odor and
frritant action on the nasal membranes.
All requirements for protection against
gases which may be liberated under arc
decompaeaition where Pyranol filled trans-
formers are inatalled in restricted loca-
tions are met by the “all-purpose” gas
masks available for use around dry-type
and oil-filled transformer installations.

DIELECTRIC STRENGTH

The dieleetric strength of mineral oil,
when new, meets the requirements of

772542
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cagacitor, regulator, and transformer use.
Unfortunately, however, mineral cil oxi-
dizes, and among the products formed as
& result of this oxidation are some of high
conductivity and low dielectric strength,
such as the organie acids and water.
Pyranol is not subject to axidation. Its
dielectric strength is independent of its
exposure, even to severe axidizing condi-
tions during use,

The dielectric strength of Pyranol is
normally of high order. Commercial
values higher than 30 kv are customarily
expected.

Like mineral oil, however, Pyranal
follows the usual gas-zolubility laws. Ex-
posed to wet air, it will abserb some
water, and an equilibrium will be set up
between the water in the Pyranol and
that in the air with which it may come
in contact. In contact with water, Pyra-
aol will dissclve the water until a state
of saturaticn is reached. In this respect,
Pyranol greatly resembles new mineral
oil; but, unlike mineral oil, its ability to
absarb or dissolve water does not change
materially with use.

Because of the nonoxidizing character-
isties of Pyranol, filtration of this liquid
will normally be less frequently required
than with mineral oil. If it should become
necessary to dry transformer Pyrancl,
it can be done in a manner similar to
that used in the drying of mineral oil;
that is, by the use of a filter press or a

pecially arranged centrifuge.

DIELECTRIC CONSTANT

The dielectric constant of No. 1470
Pyranol is 4.5 at 25 C, of No. 1476 Py-
ranol is 4.25 at 25 C and of No. 1499
Pyranol is 4.8 at 25 C. These valies are
practically the same as the dielectric
constant of the solid insulations used in
transformer, regulator, and capacitor de-
signs, and a more nearly equal distribu-
tion of diclectric stress throughout the
insulation structure is obtained than with
mineral oil.

RESISTIVITY AND POWER FAC-
TOR

Laboratory tests and careful observa.
tion throughout many temperature cy-
cles, and over long periods of time, have

shown that the resistivity and power-
factor values of capacitor Pyrancls are of
the same order of magnitude as those of
any good mineral oil adapted for use with
these products, Tests on samples of
transformer and regulator Pyranol re.
turned from the field, and other tests in
the laboratory, indicate that the power
factor will be higher and the resistivity
will be lower than those of mineral oil.
The high power factor does not indicate
degradation of the Pyranol but rather the
soluticn of trace amounts of transformer
materials in the liquid. This effect of in-
ereased power factor is not hacmiul unless
dielectric strength is affected adversely,

EFFECT OF PYRANOL ON
OTHER MATERIAL

Pyranols are stable and chemically
inert. Pyranol and its vapors have ne
effect on the metals and insulations used
in Pyranol filled equipment, but are, in
general, powerful solvents of most of the
gums, binders, paints, ete, customarily
used in oil-filled equipment. For this
reason, such materials have been elimi.
nated from Pyranol filled equipment, and
only p=-aer, pressboard, porcelain, and
other carefully selected materials which
have proved to be unaffected by Pyranol
are used. It has been found that the
sging of these materials under Pyranol
will be approximately the same as that
under oil. No materials should be used in
contact with Pyranol, except those specif.
ically approved by the General Electric
Company. When Pyranol is decomposed

by an are, hydrogen-chloride gas is pro--

duced. The new No. 1470 Pyranol, and
No, 1467 which it has superseded, unlike
the No. 1488 Pyranol previoualy used,
chemically neutralizes any of this gas
which may have been absorbed in the
liquid. Consequently, if there has been
no contact with free water or high humid-
ity, this gas can cause little damage to the
organic insulation except in the immedi-
ate vicinity of the failure. .
This new No. 1470 Pyranol (and the
older No. 1467) enables Pyranol filled
apparatus, in the rare case of failure, to be
opened, inspected, and repaired as readily
as oil-insulated apparatus. Pyranol in
which arcing has occurred can usually

be returned to a satisfactory condition
by filtration through a fuller's earth press.

MIXTURE WITH OIL

Mineral oil is completely miscible with
Pyranol, and it is practically impossible
to separate the two materials once they
have been mixed. It is important, there-
fore, to avoid contamination of Pyranol
with mineral oil or other petroleum oils,
the presence of which definitely influences
the vital characteristica of the non-
fAammability of Pyranol.

PRESSURE CAUSED BY ARCING

If an are occurs under the surface of
any liquid, the liquid evolves gases. The
type of liquid determines the character-
istics of the gases formed. The amount of
energy in the arc and the duration of the
arc determine the quantity of the gas
produced. In general, protective gear or
circuit-intesTupting devices are installed
to prevent the evolution of a sufficient
amount of gas to rupture the enclosing
tank. If the protective gear does not
interrupt the arc in time, and no means
of release {s provided, the gases will be
vented by rupture of gasketed joints or,
in extreme cases, by rupture of the con-
tainer itzelf. Because gases produced by
an arc in Pyranol are nonflammable and
nonexplosive, it is feasible to relieve the
gas pressure in the tank by means of a
feangible diaphragm. For indoor installa.
tions of ocil-filled equipment, this method
would be undesirable, as the flammable
gases released might result in a secondary
explosion. - : .

All Pyrane! transformers above 2§ kva
.which are to be inatalled in buildingy'in
accordance with the National Electrical
Code are provided with such a frangible
diaphragm.

The frangible diaphragms for indoor
Pyranol distribution transformers or Py-
ranol regulators are so arranged that:
(1) a pipe can be attached thereto,
through which the gases that are prod-
ucts of decomposition can be vented to
the cutside air; or (2) a gas absorber can
be attached thereto containing active
materials that will absorb the hydrogen
chloride which constitutes the major
portion of the evolved gases,

For further information, con‘act );our nearest G-E Apporatus Scles Office, Agent, or Distributor
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INTRODUCTION

Pyranol is the trademark of the General
Electric Company for cooling and in-
sulating materials which generically are
known as askerels, In addition to the
desirable characteristics of mineral oil,
askarel has the distinctive property of
banz nonflammmable. Transformer Pyra-
nol ia compounded to General Electric
specifications and is available in several
different forms. The type used in any par-
ticular transformer can be determined
from the nameplate. Types 1488, 1467
and 1470 are obsolete. Currently used
types are A13B3B and A50P524. All re-
placement or make-up orders should be
for Type A13B3B.

REQUISITIONS

The Monsanto Chemical Company,
St. Louis, Mo,, is in a position to supply
quantities of A13B3B Pyranol liquid
direct to users, All orders for quantitiesin’
of 100 gallons should be sent
directly to the nearest Monsanto Chemi-
calCompanyoﬁoeortheirSt.Louis
headquarters.

Emergency requirements and small
orders of 100 gallons or less can be
obtained in S-gallon cans or 30-gallon
drums from Rame, Georgia. Send requisi-
tions to Renewal Parts Specialist, Gen-
eral Electric Company, Medium Trans-
former Department, Redmond Circle,
Rome, Georgia 30161.

PRICES

MEDIUM TRANSFORMER-R (0!6)
. Net price f.0.b. Rome, Georgia with
transportation charges “‘collect” for Al3-
B3B Pyranol liquid, including non-
returnable containers:

5 gallons, including can. .. .. *$50.00
30 gallons, including drum. .. *150.00
CONTAINERS

When A13B3B Pyranol liquid is sold at
the prices authorized on this page, the
containers become the property of the
purchaser, and drums as well as cans are
nonreturnable.

SHIPPING WEIGHT

S-gallon can and

Pyranol liquid............ 751bs
30-gallon drum and

Pyrano! Liquid......ce0...4251bs

wChonged since Jan, 25, 1971 issve.

PYRANOL INSULATIONS
FOR CAPACITORS

Requests for information on, or quanti-
ties of, capacitor Pyranol insulation
should be referred to the Manager of
Marketing, Capacitor Department, Hud-
son Falls, New York 12839,

Transformer Pyranol should not be
used in capacitors.

PYRANOL INSULATING

LIQUID FOR OTHER USES

When a request for information or an
order is received for Pyranol lquid to be
used in equipment cther than GE trans-
formers or GE induction regulatory, it is
necessary for the factory to have certain
information before any action can be
taken,

If propcsed use is an electrical one, it
will probably be necessary to negotiate
for a license under GE patents, The
inquirer should write to the Patent
Attorney, Power Transmission Division,
6901 Elmwood Ave., Philadelphia, Penn-
sylvanpia, giving proposed use, expectsd
yearly requirements and other general in-
formation on the product to be manu-
factured, so to determine if General
Electric Pyranol liquid is suitable,

prruposeduseunotelemal, then a
license is probably not required and in-
formation should be obtained direct from
the Monsanto Chemical Company.

PYRANOL TESTING SERVICE

The Genera} Electric Company will, on
requeat, test samples of the liquid from
Pyranol transformers and feeder voltage
regulators. Two types of test are avail-
able — Normal Routine Maintenance
Tests and Comprehensive Diagnostic
Tests.

Place requisition on Pittsfield Works
(Massachusetts) aor Rome Works
{Georgia) to cover the preparation of
each quart sample and the analysis report
of tests results of each sample of the
liquid from customer apparatus,

Test reports will include:

(A) Routine Maintenance Tesis
Dielectric Strength
Refractive Index
Color
Water Content
Acidity

Comments on condition of sample

772544

NY 700, 701, 702, 71%-213, 721-723, TN7%?

The net price for routine mainte:
tests for each Pyranol quart sampl

{B) Comprehensive Tasis
Dielectric Strength
Specific Gravity
Color
Acidity
Water Content
Refractive Index
Percent Scavenger
Free Chiorides
Comments on Condition of Sa;

The net price for comprehensive -
for each Pyranol sample will be.. ...

New, clean, one-quart bottles filled
Pyranol liquid will be shipped
receipt of requisition at Pittsfield, M.
or Rome, Ga. Sampling instructions
on the bottle and in GEI-65080. Inv
will be issued when the original sam
are shipped from Pittsfield, Mass.,
Rome, Ga., and this charge wiil ent
the purchaser to obtain the test result
the liquid returned to us for analysis.

If because of emergency reasona
samples are in other than GE san
bottles, effort should be made to obt
brown glass bottles preferably new fro
drug store. Fruit jars are not to be us
Aluminum foil should be used to line -
caps, Each bottle should be thoroug
rinsed with Pyranol liquid from the u
pricr to sampling, plainly marked w
the serial number of the apparatus fr
which the sample was taken, and whet!
taken from top or bottom. The tempe
ture of the liquid at the time of sampli
and ail other pertinent -data should
given on a tag attached to each samy
bottle and repeated on the requisiti
placed to cover the testing service. Billi
will be at the same prices as given in t
preceding paragraphs.
REQUISITION SERVICE

Send requisition and direct any «
respondence about it to:

Supervisor, Stock Replacement

General Electric Company

Building 34, Room 346

100 Woodlawn Avenue

Pittsficld, Massachusetts 01201

or
Renewal Parts Specialist
General Electric Company
Redmond Circle .
Rome, Georgia 30161

8CY00 ANAD
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RE1URN OF SAMPLES
Samples to be tested should be sent to:
Materials Laboratory
General Electric Company
Building 11~312
100 Woadlawn Avenue
Pittafield, Massachusetts 01201

or
Advance Development Engineering
Geaeral Electric Company
Redmond Circle
Rome, Georgia 30161

FILTERING
" If test results indicate that moisture or
other contaminants are present, they cad
usually be removed by passing the in.
sulating liquid through a Pyrancl purifier,
This device may be used cither as a paper
filter press for drying or with fuller's
earth and paper for purifying. For details
_ of the filtering procedure, refer to instruc.
tions GEH-1031, copiea of which are
ailable upon request, For information
.4 drying and filtering equipment, con-
tact the nearest General Electric Sales
Office,

HANDLING AND STORAGE

Pyranol contains polychlorinated bi-
phenyls which some studies have shown
may be an environmental contaminant
Extreme care should be taken to pre-
vent any entty into the environment
through spills, leakage, use, disposal,
vaporization or otherwise,

For detailed instructions on the ban-
dling and storage of Pyranol, refer to
GE1-65080. '

ADDITION OF SCAVENGER TO
PYRANOL LIQUIDS

The advantage of the modern Pyranol
materials A13B3B and A50P524 is inclu-
sion of a diepoxide scavenger, DSD70A,
This hydrogen chlcride scavenger can be
added to any of the older Pyranol liquids
to improve their ability to neutralize the
dissolved hydrogen chloride gas which
might result from an internal fault,

Scavenger addition to reclaimed Pyra.
nol liquid may be necessary since both
the older scavenger, tetraphenyl tin, and
the new dispoxide scavenger suffer some
depletion during refining, particularly
when activated earth is used, The die-
poxide scavenger, DSD70A, will be used

No chenge sincs Jon, 28, 1971 lstue.

OlL, PYRANOL, TESTING AND FILTERING EQUIPMENT

Pyranol® Insulating Liquid
For Transformers and Regulators

to replenish scavenger deficiencies which
occur in any of the Pyranol liquids.

The following suggested additions are
based on 100 gallons of Pyranol liquid.
For quantitjes other than those shown,
cither of Pyranol liquid or scavenger, the
required value can be obtained by inter.
polation.,

Scavsnger Concantration Pounds of
by Analysis DSD70A
(% by Waighi] Required
0.0 190
Q.02 1458
0.04 140
.08 S0
0.08 A0
010 A0
PRICES

MEDIUM TRANSPORMER.R {096)
Net price f.0.b. Rome for Compound
D5D704, including container and boxing:

1 quart éan (2 pounds).........$5.00
1 gallon can (8 pounds). ..., . ..16.00
NOTE: Minimum Order....... 25.00

Cans should not be opened until the
compound is to be put inte the Pyranol
liguid, Size of can should, therefore, be
selected to total the required quantity.

PERFORMANCE OF PYRANOL
LIQUID WITH OTHER
MATERIALS

Pyranol liquid is stable and chemically
inert. It has no effect on the metals and
insulation used in Pyranol filled equip-
ment but i3, in general, a powerful solvent
for most of the gurms, binders, paints, ete.,
customarily used in ocil-filled equipment.
For this reason, such materials have been
eliminated from Pyranol filled equipment
and only carefully selected materials
which have proved to be unaffected by
the Pyranol liquid are used. It has been
found that the ageing of these materials
under Pyranol liquid will be approx.
mately the same as under oil.

There will be, however, a leaching
effect of trace amounts of Pyranol
soluble palar compounds from the ma-
terials of construction. These trace com-
pounds have an exaggerated effect on

772545

certain electrical measurements com-
monly used to judge the condition of
mineral insulating oil. Tests on samples of
transformer and regulator Pyranol ma-
terials returned from the field, and other
tests in the laboratory, indicate that the
power factor will be higher and the
resistivity will be lower than those of
mineral oil.

MIXTURE WITH OlL

Mineral oil is completely miscible with
Pyranol liquid and it is practically impos-
sible to separate the two materials once
thiey have been mixed. It is important,
therefore, to avoid contamination of the
Pyrano! liquid with mineral oil or other
petroleumn oils, the presence of which
definitely influences the vital character-
istics of the nonflammability of Pyranol
material.

PRESSURE CAUSED BY ARCING

All Pyranol insulated transformers
above 25 KVA which are to be installed in
buildings in aecordance with the National
Electrical Code are provided with a
mechanical, self-resetting relief device,

The pressure reliefs for indcor Pyranol
transformers or Pyranol regulators are so
arranged that: .

(1) A pipe can be attached thereto
through which the gases which are
products of arcing can be vented
to the cutside air;

(2) A gas absorber can be attached
thereto containing active materials
that will absorb the hydrogen
chioride which constitutes the
major portion of the evolved gases,

PHYSIOLOGICAL EFFECTS

Pyranol liquids, like mineral oils, can
be handled at room temperature without
fear of toxic effects. With moat indi-
viduals, exposure of sensitive areas of the
skin to Pyranol liquids will produce skin
irritations. Cleanliness among workmen
handling the material is an adequate safe.
guard against such effects, Ordinary
detergents or medicinal washes will re-
move any irritation ecaused by bringing
the liquid in contact with an open cut or
skin abrasion, A drop or two of castor oil
will neutralize any isritation caused by
contact of Pyranol liquid with the eyes.

Prices ond datg subject to change withouf nofice
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Property Pyranel Pyranol ASTM
Al3838 ASOP524 Test Mathod
Adidity, mox, mg KOH/g 0.014 0.014 D 974, D 684
Colar, APHA, max 150 150 D 2129
Condilton Clear Clear (Visual}
Chlorides, inorganic, max, ppm 0.1 0.1 D18
Dielectricconstont at 100 Cand 1 kv | 3.8 12 4.3 441049 D924
Diefactric strength, min, kv s 3 D877
Flre point none to boillng none fo beillng D92
Pavr paint, mox, deg C - -30 D97
Rafractive indax 1.6075 1o 1.6085 | 1.6146 10 1.6166 D 1807
Scavanger content, parcants DSD70A | 0.115 10 0.135 0.115 ta 0.135
Spaecific gravity 1.560 1o 1.571 1,412 10 1425 D 1810
Coefficient of thermal expansion, .
cemi/emd dag € 0.007 0.007 D 1903
Vliseasity, Saybolt Universal, sec of
IrsecC 41 1o 45 30 to 5§ Das
Water content, mox, ppm 130 30 D 1533
A}
<
<
=
WA
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Pyranol® Insulhﬁng Liquid

INTRODUCTION

Pyranol insulating liquid is an aska.
rel which has been compounded to
General Electric Company specifica.
tions and contains polychlorinated bi-
phenyls (PCB's). Care should be taken
to pravent any eatry of this material

Materials that are unaffected by Py-
ranol have been selected for use in con-
structing Pyranol transformers and no
substitutes should be made for these
materials without the approval of the
General Electric Company.

Thess instructions contain certain
excerpts from NEMA Publication No.
TR-P6-1973 and/or ANSI standards
C107.1 concerning techniques {or hand-
- ling and disposing of askarels and aska-
rel-contaminated materials. For fur-
ther information on this subject the
user is referred to the latest revisions
of these publications,

SAFETY PRECAUTIONS

Based on a long period of safe indus-
trial usage, it is generally thought that
exposure to Pyranol is relatively harm-
less to humans, However, it is still ree.
ommended that exposure be held to a
minimum.

VAPQORS

Breathing of concentrated vapors in
poorly ventilated areas or of fumes
from heated Pyranol should be avoid-
ed. High concentrations of vapors can
cause irritation of the eyes, nase,
throat and upper respiratory tract.

CAUTION - Hydrogen chloride gas
is formed when Pyranol is decomposed
by an electrical are. Although a sca-
venger is added to chemically neutral-
ize any of this gas dissolved in the li-
quid, some [ree gas may be present.
This gas is an irritant and the inhala.
tion of large quantities can be danger-
ous and harmful to personnel. The

presence of hydrogen chioride gas even
in small quantities is readily detectable
by its strong odor and irritant action on
the nasal membranes. Should anyone
be exposed to a quantity of this gas,
immediately escort him to fresh air.

If exposure to high concentrations of
Pyranol or its arced products is neces-
sary under emergency conditions, an
approved gns mask of the i
canister-type or self-contained breath-
ing apparatus must be worn. Such ex-
posure should bs under the surveil.
iance of other personnel capable of res-
cue in case of accident. If the odor of
Pyranol or its arced products is detee-
ted by the person wearing protective
equipment, he should immediately go
into fresh gir. All gas masks, respira-
tors and replacement parts should have
Bureau of Mines approval and be main-
tained on a regular schedule in 2ccord-
ance with the manufacturer's recom.
mendation,

LQUID

Unlike mineral insulating oil, there is
no fire hazard in handling Pyranol. A
limited solvent action (similar to that
for paint thinner) on the fats and oils of
the skin with prolonged contact may
lead to drying and chapping of the skin,
As with insulating oil, some people are
allergic to Pyranol and continued ex-
posure may result in skin irritation.
Both the liquid and vapor are moder-
ately irritating to eye tissue.

Operating procedures should requirs
avoidanee of contact with Pyranol. The
use of porous gioves which can absorb
and retain Pyranol is to be avoided,
Resistant gloves and aprons of the neo-
prene, polyethylene, viton type should
be used if contact is unavoidable. In
case of spillage on the clothing, the
clothing should be removed as soon as
practical, the skin washed and the

.clothing laundered.

Medicinal washes or mild detergents
followed by the application of cold
cream will reduce the irritation
resulting when Pyranol comes in con-
tact with an open cut or abrasion.

Safety glasses with side shields or a
face shield should be worn whea hand-
ling Pyranol. Eyes which have been ex-
posed to the liguid should be irrigated
immediately with large quantities of
running water for 15 minutes and then
examined by a physician if the irrita-
tion persists, (A drop of castor oil has
been {ound to reduce irritation.)

Persons developing a skin irritation
or respiratory tract irritation while
warking with Pyranol should be placed
under supervision of & physician.

Ingestion or swallowing of Pyranol is
not generally regarded as a problem of
the industry. Should aceidental inges-
tion oceur, a physician should be con.
sulted. Hands should be washed with
warm water and soap before eating,
drinking, smoking or.using toilet facilj-
ties,

RECEIVING, HANDLING
AND STORING

RECEIVING

Immediately upon reeript of a Pyra-
nol-filled transformer or shipping
drums containing Pyranol an examina-
tion should be made lor leaks. If leak-
age is evident either at this time or at
any time thereafter, the cause should
be corrected and the spillage soaked up
with zbsorbent materials such as saw-
dust or fuller's earth, followed by a
clean-up of the affected ares with rags
soaked with kerosene or other ap-
proved solvent such as perchloroethy.
lene or trichloroethylene. All materials
used should be collected for proper dis-
position as described under “Disposai”.

HANDLING

On those infrequent occasions when
the Pyrznol is removed for shipment,
the transformer will be shipped gas
filled and is to be liquid filled at instal-
lation. (Refer to separate installation
instructions for filling procedures.) If
the transformer is located outdoors,
adequate precautions must be taken to
insure that no dirt or moisture enters

Thaen insrrdions #o sal prper! o caver gl dotels of veration 12 suuipmeni nat (e srevele for every paivhis conhngenty 1g be =l in connechin otk insteliahes, epury.

hon o Smniengace. Shevid fvrthar wiormenen be desred or owid

refwved te the Gerarel Lisgiric Company,

perhewier praliems oran wineh ors aol coversd wiraanily for e purche 't purpeme, the metter avid n
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l,n-osowl Pyranel Insulating Liquid

Jhn Pyranol during the filling opera-
tion. Before opening a container of Py-
nnoh.llo'rttunnduﬁlﬂuuquidh
. u least as warm as the surrounding
air.

! Before placing the Pyranol in the
tnns!ormer take a sample from esch
container and make dielectric test as
ytlined under “Sampling™ and “Test-
ing”. If the testy are unsatisfactory, re-
store the dielectric strength before
placing the Pyranol in the transformer.

en transferring from containers to
the tnnsfor:xer it is reenm;end&ld

the liquid be passed through a fil-
ter press to remove any undetected
muutuu or sediment which may be
pruent.

Pyrancl must be handled in contain-
ers, pipes, all-metal hoses, ete., which
free from oil, grease, plu:h or
other foreign materials, since these
ntaminate the liquid and deerease ity
nonﬂammble properties. All appara-
tus used in sampling, filtering, storing,
or transporting Pyranol must be main-
tiined for exclusive use with Pyranol,
sines it is extremely difficult to remave
all traces of oil or other Pyrarol con-
taminants from eqmpmant of this type.
Also, mineral oil is campletely miseible
in| Pyranol, and it is practically impos-
sible to separats the two liqmds after
they have been mixed.

All-metal hose must be used in hand-
lq:g Pyranol since rubber and rubber-
lined hoses are dissolved by Pyranol.
This is also true of synthetic rubber
hose.

|Use kerosene or other approved sol.
vent to remove all traces of Pyranol on
the outside of the transformer tank.
This precaution should be tiken since
Pyranol has a tendency to soiten the
pamt. Examine the external surfaces of
the transformer at intervals to see that
. thie paint is unharmed. If places are
fo nd where the paint has been
ed, thoroughly clean the surface
and repaint with a good grade of dura-
ble paint recommended by the General
Ffect.nc Company. All Pyranol-con-
tammated materialy are to be collected
for proper disposition as outlined under
“Disposal”,

Shipping Notice

former or shipping drum is placed in
transit it should be identified with a
perment label containing the follow-
mg warning or words to this effect:

NOTICE TO CARRIER

AUTION - YOU ARE HANDLING
A TRANSFORMER (OR DRUMS)

i henever any Pyranol-filled trans.

FILLED WITH PYRANOL INSU.
LATING LIQUID. THIS PRODUCT
CONTAINS - POLYCHLORINATED
BIPHENYLS (PCB'S).- CARE
SHOULD BE TAKEN TO PRE.
VENT ITS ENTRY INTO THE EN-
VIRONMENT. IF A SPILL OR
LEAK DOES 0CCUR NOTIFY THE
PROPER FEDERAL AND STATE
AGENCIES IMMEDIATELY.

STORAGE

Shipping drums shauid be stored in-
doors in an area especially selected lor
this purpose. A curb should enclose the
ares to provids a basin for containing
the Pyranel from cne or more drums
should they become damaged. The area
must not have 2 drain which is connect-
ed to a sanitary or storm sewer,

If necessary to store drums or cans
containing Pyranol outdoors, protect
the containers from the westher and
direct contact with water. Regardless
of location, ail drums should be stored
in a position which resuits in the bungs
being under a positive pressure. Donot
open a drum or can untit the Pyranol is
actually needed. Any change in tem-
perature while the containers are open
will causa an exchange or air with the
possibility of moisture entering the Py-
ranol. Partially emptied drums must be
tightly resealed and stoved in the same
manner as above.

PERIODIC INSPECTION

The insulating liquid must be main-
tained at the propar level (see name-
plate) and for the longest possible serv-
ice life of the transformer, the dielec-
trie strength of the Pyranol should be
maintained at a high value, It is recom-
mended, therefore, that the liquid be
sampled and tested after the first few
days of operation, again after six
months, and yearly thereafter. Keep
accurate records of the teats and filter
or replace the liquid as indicated.

The entire transformer should also
be thornughly checked for leaks at
these sane intervals.

SAMPLING

Pyranol samples should be taken in a
manner to avoid any contamination of
the environment. All rinsings and con-
taminated materials should be collee-
ted in suitable containers for disposi-
tion as outlined under “Disposal”,

The accuracy of test data can be seri-
ausly alfected by improper sampling.
{n vrder to uhtain ronsistent results it
i~ reenmmended that the methods out-
lined in the followinyg paragraphs be
uhsepved,
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Strict attention should be givea to
the cleaning and drying of sampling
and testing receptacles. Samples
should be taken when the insulating
liquid is at least &3 warm as the sur-
rounding zir to avoid the poasibility of
moisture condensation. If the trans-
former or drum is outdoors, the sample
should be takenr on a clear day with
precautions being taken to guard a-
gainst contamination by windblown
dust, ete. Observe the following pro-
cedure to obtain consistent results-
from samples taken either for field or
factory tests,

SAMPLING FROM
TRANSFORMERS

1. Impurities which tend to affect
the dielectrie strength of Pyranol will
generally be found at the top and
therefore the sampling valve is located
on the side of the tank about one inch
below the 25C liquid level.

2, Samples should be collected in
one quart, small neck, brown glass
bottles with foil lined serew caps. If de-
sired, glass sampling bottles may be
obtained from the General Electrie
Company as explained under “Testing
Service.”

3. To clean the bottles, rinse with
non-leaded, oil-free gasoline. Then
wash with strong soapsuds, rinse thor-
oughly with distilled water, and dry in
an oven at 105C to 110C for at least 8
hours. After drying, the bottles must
be tightly sezled. Store them in a dry,
dust-free cabinet or compartment.

4, Carefully clean the sampling
valve or plug and allow enough insula-
ting liquid to run out to remove any
moisture or foreign matter which may
have collected.

S. Rinse the bottle carefully, at least
three times, with small portions of lig-
uid deawn from the sampling vaive, Al-
low the samplmg bottle to drain thor-
oughly between rinses.

6. Draw a sample into the bottle,
leaving sufficient air space to allow for
possible expansion of the liquid. Reseal
the transformer and carefully seal the
container to prevent exposure to the
atmosphere,

7. When making repeated samp-
lings, observe the transformer liquid
level and add make-up as required.

SAMPLING FROM ORUMS

1. Deums should remain undistuch.
vd for at least eight hours hefore baing
sampled.

2. Glass thieves should he vleaned,
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Fig. 1 Typical portable die-
lectric test set

dried, and stored in the same manner
as outlined {or bottles.

3. Take the sample from the top of
the drum, observing the precautions
previously outlired,

TESTING

Field and laboratory test samples,
washings, ete., should also be eollected
for proper disposal, Prior to testing,
the sample should be examined visually
for the presence of moisture, either in
the form of separate droplets or as a
cloud dispersed throughout the
Pyranol, and for particles of insulation,
evidence of carbonization, ete.

DIELECTRIC STRENGTH

A variety of high-voltage dielectric
testing equipment may be purchased
from the General Electric Company. A
typical portable test set (Model No.
9T11Y8454) is shown in Fig. 1 and
various console models are also availa-
ble. Follow the technique specified b
the American Society for Testing and
Materials, Designation: DBTT. The fol-
lowing paragraphs give a general out-
line of the procedure.

1. Set the spacing of the l-inch di-
ameter electrodes at 0.100-inch.

2. Wipe the test cup and electrodes
clean with dry, calendered tissue or
clean, dry chamois and thoroughly
rinse with non-leaded, oil-free, dry
gasoline,

3. Fill the test cup with dry gasoline
and make a breakdown test undef
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standard conditions of valtage applica-
tion (3kV per second rise). If the eup
has a dieleetrie strength above 25 kV,
it ia considered suitable for testing pur-
poses. Observe the usual preesutions
in handling gasoline.

4. Immediately after the final rins-

ing with gasoline, rinse the test cup .

with the sample under investigation,
and proceed with the test at once,

5. The tempersture of the sample
when tested should be the same as that
of the room, which should be between
20 C and 30 C (88 F and 88 F). Tests
made on samples above this tempers-
ture can be misleading. Under no cir-
cumstances should the test cup be eold.
er than the sample being tested.

8. Agitate the sample gently before
each filling to prevent vasiations in re-
sults due to a settling of contaminants.
Pour the liquid into the receptacle
slowly to avoid the formation of air
bubbles and fill to overflowing. If air
bubbles are present, gently rock the
test cup a lew times and wait at least 3
minutes before applying voltage.,

7. Fill the cup at least five times,
making one test per (filling, and
average the resuits.

Since the Pyranol is a major portion
of the insulation systam in the trans-
former, its dielectric strength should
be maintained as high as possible. A
low breakdown voitage is an indication
that impurities such as mositure, con-
ducting dust, lint, or carbonized parti-
cles have entered the liquid. Pyranol
testing lower than 26kV (30 kV .when
new) should either be filtered to bring
it back to its original condition or be re-
placed, depending on the condition of
the liquid and economic considerations.
Under normal operating conditions
values of 30 kV and above can be main-
tained,

FIELD TEST FOR
MOISTURE CONTENT
The following field test can be used

to detect the presence of excessive a--

mounts of moisture in the insulating
liquid:

1. Obtain a sample of the insulating
liquid when the transformer iy at oper-

ating temperature. (Preferably above
40C.) '

2, Starting with the hot sample,
rinse a clean, dry test tube with the lig-
uid to be tested, fill half full and stir
continuously with a centigrade ther-
mometer whiie cooling to approximate-
ly 20 C. Cool.as much as possible in the
ambient air und complete the cooling
hy momentarily dipping the test tub.

L.

in an ice bath, removing and stirring
and then redipping, ete.

3. Observe the sample carefuily and
note the temperature at which initial
cloudiness appears, Wipe the outside of
the tube with a clean rag or paper
towel to facilitate observation of the
slight moisture cloud that may form.
Compare to clean jnsulating liquid at
ambient temperature in a similar tube
if necessary. Examination for the pres-
ence of a cloud should preferably be
made against a dark background and
pot directly into the sunlight. .

4. M cloudiness appears at 20 C or a-
bove, high to excessive moisture con-
tent is indicated.

A. Inspect the unit for free water
on the surface of the Pyranol.

B. H free water is not present, a
sample should be forwarded
to the Laboratory for a quan-
titative analysis and recom-
mendations on treatment of
§he-unit. See “Testing Serv-
ice. ‘

5. If cloudiness does not appear until
the temperature is below 20 C, an ac-
ceptable moisture content range is in-

8. This field test for moisture should
be regarded as a rough test only and if
there is any reason to question the con-
dition of thé insulating liquid. a sample
should be sent to a laboratory for an ac-
curate analysis.

. TESTING SERVICE

Where suitable equipment and quali-
fied personnel are not available for con-
dueting the necessary tests, the user
may ~vish to avail himself of the follow-
ing testing service qffered by the
General Electric Company. This serv-
ice includes preparation of the sample
bottle, laboratory analysis, report of
test results and recommendations on
continued use or trestment.

Upou receipt of an order through one
of its apparatus Sales Offices, the Com-
pany will furnish the required
one-quart sample bottles. These will be
cleaned and dried at the factory and to
insure dryness will be shipped contain-
ing a small desiceant which is to be dis-
carded priar to sampling. Since reliable
tests are dependent upon reliable
samples, the sampling procedures de-
seribed under “"Sampline” and oo the
bottle itself should be carefully ob-
served.

Return sample containers to the
Laboratory, Medium Transformer Pro-

3
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ducts Department, General Electric
Company, Rome, Georgia 30181. Pack
these samples carefully to avoid break-
age in transit. Recommendations for
continued use or treatment will be
furnished based on the following tests
conducted in accordance with the indi-
cated ASTM methods.

. Dielectric strength, D877
. Acidity, D974

. Water content, D1533

. Color, D2129 ‘
Condition (Visual), D1702

Scavenger content (when re-
quested), D1701

Be sure to answer the questions on
the sample bottle label. This informa-
tion is essential if conclusions or recom.
mendations are to he made concerning
the| sample. For further information
concerning specific problems, consuit
the |nearest apparatus Sales Office of
the |General Electric Company. If the
Pyranol in question is known to be
highly contaminate-], transactions con-
cerning sampling, testing, returning
for reclamation or credit, ete., should
be handled directly with the Monsanto
Chemical Co., St. Louis, Missouri.

T QO s D BN e

FILTERING

[fitest results indicate that moisture
ther contaminznts are present,
| can usually be removed by

passing the insulating liquid throuh a *

Pernol purifier (Fig. 2}. This device

may| be used either as a paper filter
press for drying or with fuller's earth
and paper for purifying. For details of

4

Fig. 2 Typical Pyranol puritfier

the filtering procedure refer to instrue-
tions GEH-1031, copies of which are a.
vailable upon request. For information
on drying and [iltering equipment con-
tact the nearest apparatus Sales Office
of the General Electric Company.

When filtering or conditioning Pyra-
no!, all of the precautions previously
described for handling and disposal
also apply to-the fiter papers, fuller’s
earth, ete. invoived in this aperation,
See “Disposal”™.

Filtration can be accomplished in the
transformer or other container by eir-
culating the Pyranol from the top to
the bottom through a [ilter press. How-
ever, this method is quite slow sinee
the filtered Pyranol is continuously be-
ing mixed with the unfiltered. Filtering
can be done faster and more efficiently
by passing the liquid {rom the trans.
former, through the filter and into a
separate, clear, dry container and then
back through the filter again to refill
the transformer. In this manner ail of
the Pyranol will be given two complete
passes through the filter press, If addi.
tional filtering is still required, the en-
tire procedure can be repested.

The filter press will not remove large
quantities of {ree water from the Pyra-
nol. When a large quantity of {ree wa-
ter is introduced into the filter it will be
passed on through, emerging as finely
divided droplets dispersed throughout
the Pyranol. Therelore, if free water is
present it should be removed before
filtering is started. As moisture is ex-
tracted from the Pyranol during the
drying process. the filtering medium
will become wet. Frequent samples of
the outgoing Pyranul should be tested
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to determine when the filtering medi- .
um should be replaced,

NOTE - A scavenger has beervadded
to the Pyranol to chemically neutralize
any hydrogen chloride gas which may
be absorbed by the liquid as a result of
arcing. A portion of this scavenger may
be lost during filtering operations, es-
pecially if the Pyranol is passed
through fuller's earth, A test should
therefore be made following filtering to
determine how much of the scavenger
has been lost and the quantity required
to restore the Pyranol to its original
condition. Laboratory testing facilities
are available through the General Elec-
tric Company as outlined under "“Test-
ing Service,”

A transformer contaminated with
moisture may not only have moisture
suspended in the insulating liquid. but
may also have it in the windings and in-
sulation. The most officient tempera-
ture for filtering moisture from the
Pyranol is between 20 C and 40 C, but
at this temperature the transfer of
moisture from the windings and insula-
tion to the insulating liquid is quite
slow,

If the dielectric strength of the Pyra.
nol is still below 30 kV after [iltering,
consuit the nearest apparatus Sales
Office of the General Electric Company
ior additional information including
possible recommendations on drying
the entire transformer.

DISPOSAL

Disposal of Pyranol and Pyranol-
soaked materials shouid be accomplish-
ed by means in which there is no signif-
icant release of Pyranol to the environ-
ment. Methods employed for this pur-
pose include incineration of liquids and
soaked software under carefully con-
trolled conditions at very high temper-
atures and by controlled landfill burial
of apparatus and other hardware, A
number of commercial firms have es.
tablished Pyranol disposal [acilities. of
this type as indicated under “Disposal
Services™,

The ultimate disposal of 2 Pyranol-
filled transformer may be accomplished
by draining the Pyranol apd then thor.
oughly flushing the interior with kero-
sene or other approved soivent such as
perchloroethylene or trichloroethy.
lene. Alter removal of the PCB's in this
manner the transformer is to be dis.
mantled with the burnable solids such
as wood, cellulosic insulation, gaskets,
vete, being set aside for proper disposal
dnng with the accumulation of all

'|uids, washings, soaked rags, etc.
he remaining metallic components
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canthen be handled a3 normal serap.

Shipping drums should likewise be
drained and fushed before being hand-
led a8 normal serap,

DISPOSAL SERVICES

In addition to the supervised dry
landfill sites which may be used for the
disposil of Pyranol-contaminated
serap, the following organizations may
be contacted coneerning use of their in-
cineration and/or landfill [facilities.
These firms offer a varisty of services
at a number of locations and therefore

it is generally advisable to make sever-
al inquiries in order to determine which
is best suited to handle s particular dis-
posal problem. Specific disposal pro-
cedures, shipping instructions and cost
should be discussed, Other firms may
also offer suitabla facilities from time
to time so additional inquiries may be
in order. If preferred, any of the Gen-
eral Electric Company Apparatus
Serviee Shops may be contacted to
serve as an intermediary. Known home
officies and phone numbers includs:

Chem-Trol Polution Services, Ine,
4818 Lake Avenue

GENP 004592

Blasdell, New York 14219
716°828-5850

Monsanto Company

800 N. Lindbergh Bivd,
St. Louis, Missouri 83168
314°694-3352

Nuclear Engineering Company
P. 0. Box 148
Morehesd, Kentucky 40361

" 606°784-6811

Rollins-Purle, Inc.

P. 0. Box 3349

Wilmington, Delaware 19899
302*478-5150
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Pyranol® Insulating Liquid

AND

Transformer Drying.‘

' INTRODUCTION

Pyranol Insulating liquid {is come.
- paunded to Gensral Electric specifics-
tions and is available in seversl differ
ent forrna The typs used in any pare
ticular transformer can be determined
frem tha nameplats. Materials that are
unaffected by Pyrano! have besn se-
lected for use in constructing Pyranol
eransformers and no substitutes should
be made for thess matarials without the
approval of tha General Elsctric Com-
pany.

Pyranol contaias polychiorinated
biphsnyls, which scms studiss have
shown may be an envirenments]l cooe
taminant. Extreme care should be taken
to pravent any satry into ths envirun-
ment through spills, leakage, use, dis-
posal, vsporisstion or otherwiw. For
further information, refer .to the neac.
est Sales Office of tha Gensral Hlectric
Company.

HANDLING AND STORING

Transformer Pyrsnol can be handled
in the same manner as mineral dil. Al-
though continued exposure to liquid
Pymnol may produce local akin {rrita-
tions, cleanliness among workmen con-
stitutss an adequate ssfeguard against
such effecta. Ordinary medicinal washes
will remove any irritation caused by
Pyranol coming into contact. with an
open cut or akin abrasion. A drop of
castor oil will neutralire any irritation
csused by cuntact of Pyrano] with the
syes. As with mot volstile materials,
expoiurs to concentrated Pyranol vapar:
in unventilated rooms should be evoided.

CAUTION—Hydrogen chloride gas Is

formed when Pyranol ls decomposed by-

an electrical are, Although a scavenger

is sdded to chemicaily neutrslize any .

of this ges dissclved in the liquid, scme
free gas may be present. This ges i
sn irritant and the inhalation of large
quantities can be dangerous and harm-
ful to personnel. The presance of hydro-
gen chloride gas even in small quanti-
ties iy readily detectable by its strong
odor and irritant action an the nasal
mambranes. Should anyone ba exposed
to a quantity of this gas, immediately

evcort him to frash air.

On those infrequent occasions when
the Pyrznol is removed for shipment,
the transformer will be shipped gas
filled and is to be liquid filled st in-
stallation, Refer to ssparata instructions
on “Installation and Maintenanse”. 1If
the transformer is located outdoors, ade-
quate precautions must be taken to in-
sure that no dirt or moirture entery the

Pyranol during the f{illing operation.
Before opening a container of Pyranol
allow it to stand uneil the liquid fs at
lesst a3 warm as the surrounding air.

Bafore plscing the Pyranol insulating
liquid in the transformer takw & sam-
ple from esch container and make di-
electric test as outlined under “Sam-
pling” and “Testing”. If the tests are
unsatisfactory, restore ths dislectric
strength before placing the Pyransl in
the transformer. When transferring frem
containers to ths transformer it is rec-
cmmended that ths liquid be passed
through a filter press to.remove any
undetected moisture oc¢ sediment which
may be present.

Pyrancl must be handled in contain-
ers, pipesr. all-matal hoses, stec., which
are {rse trom oil, gresse, pitch, or cther
foreign materials, svince these contami-
nste the liquid and decreass its non-
flammabls properties. It is  desirable
that sil appamatus used in sampling, fil-
tering, storing, or transporting Pyranol
be maintsined for exclusiva use with
Pyranol, since it is extremely difficult
to remove all traces of oil or cother
Pyranel contaminants from equipment
of this type. Also, minersl oil is com-
.pletely miscible in Pyrancl, and it is
practically impossible to separats ths
two liquids lfto;.' they have been mixed.

!

All-metal hoke must be used in han-
dling Pyranol since rubber and rubber-
lined hoses are divsolved by Pyranol,
This is also true of synthstic rubber
hose.

Uss a petroleum solvent to remove
all traces of Pyranol on the outside of
the transformer tank. This precaution
should be taken since Pyranol has a
tendency to soften the paint. Examine

the external surfscss of the transformer
at intervals to see that ths paint is
unharmed. If places are found where
the paint has been attacked, thoroughly
clean the surface and repaint with a
good grads of durable paint recommend-
od by the CGenerzl Electric Company.

If necessaty to stors drums or cans
containing Pyrano| cutdoors, protect the
containers from ths weather and direct
contsct with water. Regardless of loca-

tion, all drums should be stored in a
position which results in the bungs be-
ing under & positive prassure. Do not
opan a drum or can until the Pyranol
in actually needed. Any change in tem-
perature while the contsiners are open
will causs an exchange of mir with tha
possibility of moisture entering the
Pyranol. Partislly emptisd drums must
be tightly resealed and stcred in the
same mannar as above.

PERIODIC INSPECTION

The Pyrano] must be maintained st
the proper level in the transformer and
its dislectric strangth should be tested
after the first few days of operation,
again after six months, and yesrly thare-
after. Keep accuruts records of the tests
and filter or replscs the Pyranel as
required,

SAMPLING

The sccuracy of test data can be seri-
ously affected by improper sampling.
In order to obtain consistent resuits it
{s recommended that the methods out-
lined in the following paragraphs be
observed.

's:rn:: attention should be given to

.the cleaning and drying of sampling

and testing receptacles. Ssmples shaould
be taken when the insulating liquid is
at least as warm as the surrounding air
to avoid the
condensation. If the transformer or
drum iy outdoors, the sample should be
taken on a clear day with precautions
being taken to guard against contamina-
tion by windblown duse, etc. The most
important features of the sampling pra-
cedures are outlined in tha following
seps:

possibility of moisture

Thee nsrunent do set Durpaet 10 cover oil dutirls or vermanans s squpment ~es te grav:de or avery petnbie contngonty lo be met 18 conmmrhen mith witsilatrea opere-

heR &F Meuidenuiey.
refarred to e Gonural llastric Campany.

Shouid futthar \nformanen s demrad ar hould perhicuier prabioms ariia wineh arq net uuvd wiicieniy for (hg garchassr’s st paoes, the maiter avid be
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G'EI-GSOBOA Pyranol Insulating Liquid and Transformer Drying

kig. 1. Typical high-voitage A-C
test set

SAMPLING FROM TRANSFORMERS

1. Impurities which tend to affect the
ielactric strength of Pyvanol will gen-
erally be found at the top and there
fors the sampling valve is located on
. the side of the tank sbaut cne inch
below the 25C liguid lavel.

2. A one-quart, small-neck, brown-
glass bottls is recommaended for samp-
If,ng purposes. Do not use rubber stop-
pers or rings. If desired, glass sampling
bottlu may be abtsined from the Gen.
lul Electric Company as explained
under “Testing Service.”

| 3. To clean the bottles,. rinse with
on-leaded, ajl-free gawlino. Then wash
ith strong scapsuds, rinse thoroughly
anh distilled water, and dry in an oven
nt 105C to 10C for st least 8 hours,
Altnr drying, the bottles must be tightly
saalod. Store them in a dry, dust-free
cabinet or compartment.

or plug and allow enough insulating
hqu:d to run out to remove any mMmois-
fure or foreign matter which may have
collected.

" §, Rinse the bottle carefully, at least
three times, with small portions of
liquid drawn from the sampling valve.
Allow the sampling bottle to drain
haroughly between rinses.

6. Draw a sumple into the bottle.
leaving sufficient air space to allow for
possible expansion of the liguid. Re.
seal the tran<former and carefullv seal
he enntainer to prevent exposure to
he stmusphere.

7 When making repunted samplings.
hasrve the transformer lipuid 2ev2l and
ulil make-up as requiced.

4. Carafully clean the sampling velve"

SAMPILING FROM DRUMS

1. Drums should remain undisturbed
for at least sight hours before being

" sampled.

2. Glass thievei should be cleanod,
dried, and stored in the same manner
as outlined for bottles.

3. Take the sample from the top of
the drum, observing the precautions
praviously outlined.

TESTING
DIELECTRIC STRENGTH

A varimy of high-voltage dislectric
testing equipment may be purchased
from the Geriersl Electric Company.
Typical staticnary test equipment is
showm in Fige. 1| and 2. A smaller,
lightweight, portabls unit is also avail-
able. Follow tha technique specified by
the Amarican Society for Testing and
Materials, Designation: D877. The fol-
lowing paragraphs give s general out-
line of the procedure:

1. Set the spacing of the 1.inch di.
amatar electrodes at 0.100-inch.

2. Wipe the test cup and electrodes
clean with dry, “calendered tissue or
clean, dry chamois and thoroughly rinse
with non-leaded, ocil-fres, dry gusolins,

3. Fill the test cup with dry gasoline

and make s breakdown test under

standard conditions of voltage spplica-
tion (3kv per second riss). If the cup
has a dislectric strength sbove 285 kv,
it is comaidered suitable for teating pur-
poses. Observe the usual precautions in
handling gesoline,

4, Immediately after: the final rinsing
with gasoline, rinse the test cup with
the sample under investigation, and
proceed with the test at once.

5. The temperature of the sample .

when tested zhould be the same a3 that
of the room, which should be between
20 C and 30 C (68 F and 86 F), Terts
made on samplea above this temperas
ture can be misleading. Under no cir-
cumstances should the test cup be cold-
sr than the sample being tested.

6. Agitate the sample gently before
each f(illing ta prevent variations in
results due to a settling of contaminants,
Pour the liquid inta the receptacle
Jdowly to avoid the formation of air
bubbles and [ill to averflowing. II air
huhhles are precent, ently rock the test
cup 3 few times and. wait at least 3
minutes beflars applving voltage.

7 Fill the cap at least five timee
makinge ote tost per ('hing, and wveraes
the cosults

Nine= t Preasel v 0 major portios’

uf cthe ttsuleln it svstem n the trans
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farmer. its dielectric strength should
be maintained as high as possible. A
low .breakdown voltage is an indication
that impurities such as moisture, con-
ducting dust, lint, or carbonized par-
ticles have entered the liquid. Pyranol
testing lower than 26kv (30 kv when
new) should sither be filtered to bring
it back to its original condition or be
roplaced, depending on the condition
of the liquid and economic considera.
tiona. Under normal operating condi-
tions values of 30 kv and above can
ba maintained.

OTHER TESTS -

Although a low dislectric strangth
indicates the prewence of contaminants,
s high valus is not slways a csrtain
indication of thsir absance, A number
of other tests can be performed on an
insulating liquid to determine its con-

‘dition and therefore no one test should

be considered conclusive. ASTM Desig-
nation: D 901 defines the standard
tests and contsins crosa referances to
ather ASTM Dmignations for detailed
descriptions of esch method. Where
suitable equipment and qualified par-
sonnel are not available for conducting
thess tests, samples can be retumned to
the factory for laboratory snslysis as
outlined under "Testing Service”. Use
sample bottles supplied by the General
Elsctric Campany for this purpose.

Weter Content

The pressnce of fres watsr may be
disclosed by visual examination in the
form aof separate droplets or as a cloud
dispersed _throughout the Pyrsnol. How-
ever, water in solution cannot be ds-
tected visually and therefore the Karl
Fischer Reagent method (ASTM Des-
ignation: D1533) is recommended as a
means of determining totsl water in
the Pyranol in parts per million,

TESTING SERVICE

For convenience in sampling and test-

Fig. 2. ASTM test cell mounted
. on cage

GENP 004595
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" ing, the General Elsctric Company will,

upon receipt of an order cavering the.

sctual cost of tescing, furnish one-quart
sample bottles. These will be cleaned
and dried at the factory and to insure
drynese will be shipped cemtaining a
small desiccant which is to be discard-
od prior to sampling, Since reliable
tests are dependent upon reliable
samples, the sampling procedurss de-
scribed under “Sampling” and on the
bottle itself should be carefully cbsery-
od.

7 Send samples to the Labaratory,
Medium Transformer Department, Gen=
eral Electric Company, Rome, Georgia.
Pack thess samples carefully to avoid
breakage in transit. Recommendations
for continued use or treatment will be
furniabed, based on the following tests:

1. Dlislectric strength
2. Acidity

3. Water content

4: Calor

5. Conditien

6. Scavanger content (when re-
quested)

Be surs to answer the questions ‘on
the sample bottle labael. This informa.
tion is exsential if conclusions or recom-
ntezidations are to be made conceming
the sample. Additienal testing services
are svailabla should the need arise. For
further information concerning specific
problams, censult the nearast Apparatus
Sales Office of the Gensral Electrie
Company. If the Pyranol in question is
known to be highly contaminated, trans-
actions concerning sampling, testing, re-
turning for reclamation or credit, ete,
should be handled dirsctly with the
Monsante Chemical Co,, St. Louis, Mis.
10yri. .

FILTERING

If test results indicate that moisturs
or othsr contaminants are pressnt, they
can ususily be removed by paming the
insulating tiquid through e Pyranel
purifier (Fig. 3). Thia device may
be used either as 2 paper filter press
for drying or with fuller’s earth and
paper for purifying. For details of the
filtering procodure refer to instructions
GEH-103!, copies of which are avail-
able upon request. For information on
drying and filtering equipment contact
the nearest Apparatus Sales Office of
the General Electric Company.

Filtration can be accomplished in the
transformer or other container by cir-
culating the Pyranol from the top to
the bottom through a filter press. How-
ever, this methnd is quite alow since
the filtered Pyranal is coatinuously be-
ng mixed with the unfiltared. Filtering

L 20 T T T W R Y NS ‘)
e N Sy
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Fig. 3. Typical Pyrancl purifier

can be done faster and more efficiently
by pasming the liquid inta a separate,
clean, dry contsiner. In this manner, ail
of the Pyvanocl is given ons complete
pass through the filter press. If addition.
al filtaring is raquired, the Pyranol ecan
then be filtsred back into tha trans-
former.

The filter press will not remove large
quantities of free water from the Pyma-
nol. When & large quantity of fres
water is introduced into the filter it
will be passed. on through, emerging as
finsly divided droplets dirpersed
throughout the Pyranol. Therefore, if
free water is prssent it should be ra
moved before filtering is started. As
moistura is extractsd frem the Pyranol
during the drying process, the filtaring
medium will become wet. Frequent sam.
ples of the outgoing Pyranal should be
tested. and when the dislectric strength
drops below 26 kv, the filtering medi-
um shouid ba replaced.

NOTE—A portion of the scavenger
may be lost during filtering operations
if tha Pyranol is passed through fuller’s
osrth. A tast should thersfora bs msde
following filtering to dstermine how
much of the scavenger hax been lost
and the quantity required to restore the
Py-anol to its original condition. Labo-
ratory testing facilities are available

_through the General Electric Company

as outlined under "Testing Service™.

A transformer contaminated with
moisture will , not only have moisture
suspended in"the insulating liquid, but
alsa in the windings and insulation.
Ttie most efficient temperature: for fils
tering moisture from the Pyranol is
hutween 10C and 40 C. Lut at this
temperature the transfer of moistyre
from the windings aed esslation to the
insulating liguid v cuizz slow In order

GENP 004596

to completsly dry ths transformer, the
filtar-press cperation shouid be foilowed
by a drying run as described under
“Drying a Transformsr”.

DRYING A TRANSFORMER

Drying of Pyrancl transformers is
necessary when evidence of moisture is
found, either by visual inspection or ss
a result of testy on the inaulating liquid.
The dryners of transformers that have
been disassembled ar out of Pyrancl de-
pands on the care taken to keep all
parts dry while exposed. Unless proper
care has been taken and it ia certain
that no moisture has been silowed to
enter, the tranaformer should be dried.

Recommendstions regarding the dry-
ing of any particular transformer can
be obtained from the nearest Appsratus
Sales Office of the General Electric
Company. Requests for this informaticn
should inciude the serial number of the
transformer and the voltages and kva
avsilable for drying, including any avail. -
gble step-up or stsp-down tranisformery,

Thae first step in drying a transform-
er consists of removing any free watsr
and the water in solution with the Pyra-
nol aa previously explsined under "“Fil-
tering”. The second step involves re-
moval of the moisture from the wind-
ings and insulation as outlined in the
following paragraphs, Exercise caution
when hesting the transformer to avoid
damaging the insulation.

“OVEN DRYING

Oven deying is the preferred method
of removing moisture from a transfor.
mer. When suitable facilities ure oot
available. arrangements for oven Jrv-
ing of .Pyranol transformers can be made

-~
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measurentants are made st 4 to 8 hour
intervals until the curve lsvels off for
four consecutive readingu. If any of the
coils have been replaced, the coil clamps
are tp be checked for tightness after the
drying operation is completed. Failure
to gat the coils tight will permit move
ment| and may result in eventual failure
of trangformer,

SHORT-CIRCUIT METHOD

'l‘h}s method consists of heating the
wn’ndﬁn(a and Pyranol with ons winding
shortscircuited and & suitable vwoltage
applied to the other winding. The maxi-
mum| winding temperature 23 determin.
od by resistance messurements should
not allowed to axceed 95C. The
moisture, which is drivem off in the
form |of vapor, is vented to ths atmos-
ph by removing the manhole covers
and pressure relief device. Air circuls.
tion above the Pyranol can be improved

“ by the use of fana, Protect all apen-

ings [in the cover of the.transformer.
from | inclement weather and provide
adequits room ventilation when the
drying operation is performed indoors,

per liquid temperatures can be ob-
more readily by blanksting the
transformer. The amount required will

, have t9 be determined by trisl. Begin

at the bortom and wrap the transformer
with heavy paper, ¢loth, or building felt
until | sufficient radisting surface hss
been |covered. Another effective means
of limiting heat loises is to rastrict or
prevent circulation of the Pyranol
through the cooling tubes by lowasring
the liquid level slightly. Make "sure all
live parts remain covered.

Regordless of the amount of blanket-
ing arpund the main tank, the cover and
sides (of the transformer down to the
liquid| level must be insulated to pre-
vent condensation on the inside.

POWER REQUIREMENTS FOR
TWO-WINDING TRANSFORMERS

When drying a transformer by the
short.circuit method, one winding of
the transformsr is short-circuited and
voltage is applied to the other winding.
Only a fraction of the rated voltage of
the wjnding can be applied and to in-
sure proper drving. all portions of all

- the w(ndingsy must be in the circuit. Be

sure the cnnductor uted to short-cireuit
the viading will cacry the required cur-
rant,

While

Sheows

the equations which f[allow
the methad of caomputine che ce-

4q

quired voltage and kva st FULL LOAD
CURRENT, it shauld be roted from
Table I that it is preferable to hold
less thun full losd current in order to
permit highsr top liquid ‘temperstures
for more effective and faster drying.
Howaver, having once established from
the squations ths voitage and kva re-
quired at full voltage lcad current, cor-
responding values of current and kva
at available voltages can be readily cal-
culated by noting that the current will
vary directly as the ratio of

E (Avsilable)
E

and kva will vary as the square of this
ratia. .

‘The equationa for computing the re-
quired voltage and kva for drying e
SINGLE - PHASE, T W O -WINDING

transformer at full load current are ms
follows:

E = %IZ x Ey
E x I
1000

Tha equations for computing the re-
quired voltage and kva for drying
s THREE - PHASE, TWO - WINDING
transformer at [ull load current are
as follows:

E = %IZ x Ey

1.732zEx 1

1000

%IZ = percent transformer impe-
dance volts from nameplata.

KVA =

KVA =

Eq = nameplate voltage of wind«
" ing to which power is ap-
plied. When tap changors,
terminal boards, or load-
tap-changing equipment
are located in' aither or
both windings, they must

be set on the position
which places all sections

of the windings in the cir-
cuit, leaving no turns idle.

1 = full load current corre-
ponding to maximum
rated voltage,

i

roquired drying voltage
for {ull load current.

KVA = required kilovolt-amperes
for full load current.

If it is necessary to obtain drying
voltage over a long transmission line,
overvoltage protection <hould be pro-
vided. ’

OTHER TRANSFORMERS

The drving ~f theas.aanding  trans.
fermers i anteteansformers oath ter-
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tisry windings by the short<cireuit
method usually is more compiicatad
than that of two-winding transformers
because of the differsnces in impedancs
snd cspscity of the windings. It is
frequantly necessary to make two sepa-
rata drying runs on such unity to assure
that all windings will be proparly dried.
In some cases, division of the load
current in the various portions of the
windings can be obtained by the in-
sertion of an additional reactance. per-
mitting all thres windings to be dried
simultonecusly. It is recommaended that
detsiled information for drying three-
winding transformers be obtained from
the nesrest Apparatus Sales Office of
the General Electric Company.

LOADS AND TEMPERATURES

If power is available, up to 125 per-
cant load current csn be haeid at the
start of the drying run until the tap.
liquid temperature reachea 63 C, The
load an the transformer must then be
reduced to obtain a constant top-liguid
temperature in accordance with the fol-
lowing table:

TABLE |
Max. Allowabie Shart- Maximum
Circuit Ampsin _ Allowoble Tep-Liquid
Percent of Full Lead Temperature
325ed on Min, Rating inCeg C
50 100
-78 90

It is recommended that & 100 C top-
liquid temperature be held with S50
percent load. if possible, since the fastest
drying will taks place at the highest
tompersture. If this is unobtainable,
use the next highest percant load and
corresponding value of top-liquid tem-
perature.

Do not allow the top-liquid tempera-
ture to excoed the value specified for
a given percent load. since-the windings
are. at a higher temparature than the
Pyranol and damage to the insulation
may resuit. It is recommended that the
top-liquid temperature never be allowed
to exceed 100 C. Make sure that the
thermometers used are accurate and
that the temperaturss are accurately
obsarved, Only spirit thermomaeters
should be used inside the transformer.

WHEN TO DISCONTINUE DRYING

During the drying run. take Pvranol
samplies from the top of the transformer
every four hoursy and test them for di-
electric strength. Take the sample from
a manhofe opening and allow it to coal
to room temperature 1not more than
40 €7 befare testing, Plot curves of the
Puranol tests. top-liquid tempee inras
<l the lmad current against time T oo
«orres will picture the progrsss of 1w
. ing, =

GENP 004597
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A decressa in the disiectric strength
of the Pyranol indicstes that moisture
is passing from the transformer wind-
ings into the Pyranol. When the wind-
ings and inmlation are dry, the dielec-
eic strength of the Pyranol will begin
to increase. Continus drying until ssven

consecutive samples taken st four hour
intervals test at least 30 kv. .

After termination of the drying rumn,
add clean, dry Pyranol of high dielectric
strength (30 kv or above) to fill the
tank to the proper lavel. It is recom-

GENP 004593

mended that the filling of the trans-
former be completed from the top of
the tank rather than through the drain
valve, as, in the latter case. air bubbles
accidentally entering with the Pyrarol
may be trapped in the windings and
insulation.
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Pyranol® Insulating Liquid

AND

Transformer Drying

INTRODUCTION

Pyranol Insulating liquid is come
pounded to General Electric specifics.
ticns and ia available in several differ-

HANDLING AND STORING

Transformer Pyranol can be handled
in the same manner as mineral oil Al-
though continued erposure to liquid
Pyranol may produce local skin irrits-
tions, cleanliness among workmen con-
stitutse an adequsts tafeguard ageinm
such effects. Ordinary medicinal washes
will remove any irritation caused by
Pyrancl coming ito. contact with an
open cut or wkin abrasion. A drop of
will neytralire any irritation
contact of Pyranol with the
with most volatile materials,

castor oil
caused by
ayss. As

CAUTION—Hydrogen chloride ges is
formed when Pyranol is decomposed by
an slectrical arc. Although a scavenger
is added to chemically neutralize any
of this gas dissolved in the liquid, seme
fres gas may be present. This gas is
an irritant and the inhslation of laryge
qusntities can be dangerous and harm-
ful to personnel. The presence of hydro-
gen chloride gas even in small qusnti.
ties is readily detectable by its strong

odor snd irritant action on ths naeal ”

membranes. Should asyone be exposed
to a quamity of thin gas, {mumediately
esscory hizr to fresh air,

On thoss infrequent occations when
the Pyranol is removed for shipment,
the traniformer will be shipped gas
filled and is to be liquid filled at in-
atallation. Refer to separats instructions
on “Installation and Maintenance”. If
the transformer it located outdoors, ade-
quste precautions must be taken to in-
sure that no dirt or moisture enters the

3,.

Pyranol during tha filling
Before opening a containee of Pyranol .
allow it to stand until the liquid is at
leart as warm as the surrounding air.

Before plscing the Pyranal insulating
liquid in the transformer takke & sam-.
ple from each container and make di=
slectric test es outlined under “Same
pling” and "Testing”. If the tests atw -
unsatiafactory, restore the dialectris
strength before placing ths Pyranel
the transformer. When trsnsferring
containers to the transformer it is rec-
cmmended that the liquid be
through a filtsr prem to remove
undetectsd moisture or sediment w!
may be pressat.

is

ES

Pyranol must be handled in contain-
ert, pipes, all-metal hosss, etc., which
ere free from oil, greass, pitch, or cther
foreign matsrisls, since these contami-
nate the liquid and decreass its none
flammable propertiss. It is desirable
that all spparatus used in sampling, fil.
tering, storing, or trangporting Pyranal
be maintsined for exclurive use with
Pyranel, since it is extremely difficult
to remove all traces of cil cor other
Pyranol contaminanty from equipment
of this type. Also, minerul cil {3 com-
pletaly miscible in Pyrancl, and It &s
practically impossible to separats the
two liquids after thay have been mixzsd.

All-metal hose must be used in han-
dling Pyranol sincs rubber and rubber-
lined hoess are disaclved by Pyrnol
This is also true of synthetic rubber
hose.

Use a petroleum ssivent to remove
all traces of Pyranol on the cutside of
the transformer tank. This precaution
should be taken since Pyrancl has a
tendency to soften the paint. Examine
the extarnal surfaces of the transformer
at intervaly to 3sse that the paint ia
unharmed, If places ars found where
the paint has been sttacked, thoroughly
clean the surfsce and repaint with a
good grsde of durable psint recommend-
eod by the Genseal Electric Company.

If necessary to stors drums or cans
containing Pyrano| outdoors, protect the
containers from the weather and direct
contact with water, Regardless of loca-

and filter or replace the Pyranal as
required.

SAMPLING

‘Tha accurscy of test data can be seri- .

ously affectsd by improper sampling
In order to aobtain consistent results it
is recommended thst the msthods out-
lined in the [ollowing paragrzphs be
observed,

Strict attention sheuld be givea to
the cleaning and drying of sampling
and testing recsptacles. Samples should
be taken when the inculating liquid ia
at lsast as warm as the surrounding air
to aveid the poesibility of wmairture
condensaticn. If the transformer or
drum is outdoors, the sample should be
taken on & clear day with precautions
being taken to guard sgeinst contamina-
ticn by windblown dust, etc. The most
important features of the sampling peo-
cedures are outlined in the following
stepa:

SAMPLING FROM TRANSFORMERS

1. Impurities which tend ta s{fact the
dielectric strength of Pyranol will gen-
erally be found at the top and thore-
fore the sampling valve is located an
the side of the tank about one inch
below the 25C liquid level.

2. Thres types of contginers are rec-
ommended for sampling purposes —a

Thave instructians do mof purport to cover all details or vaeigtions in equipmenr! nor 1o grovide for every possible contingency te be met in con.

nection with instaifotion, cperatiean or marntenance

Shauld further wnfarmation be detired ar shov 1 aortieviar problems arite which are nar cov:

sred sufficiently for the purchaser's purposss, 'Ne matier 1hauld be referred 1o the General Elecivic = :mpany.

GENERAL
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GTI-éSOSO Pyranol Insulating Liquid and Transformer Drying

Fig. 1. Typical high-voltage A-C
test sot
on small-neck, brown glass bot-

tl-.r & clear glazs bottle in a light-proof
CArton; Or a one-quart tin can that has

the solder seams thoroughly cleaned
. to [remaove all traces of soldering flux
Do not use rubber stoppers or ring
It |desired, gless campling bottles may
be | obtained frem the General Elsctric
Coppany as explained under “Testing
S. »

3. To clean ths bottles, rinse with
noﬁ-ludod. oil-free gasoline. Then wash
wnth strong scapsuds, rinse thoroughly
W‘lth distilled water, and dry in an
oven at 105C to 110C for st least 8
hoﬁrs. Aftar drying, the bottles must be
tlghtly soaled with glass stoppers or
w:q!: clean coriks protected by clean
metal {oil. Store them in s dry, dus-
{ree cabinet or compartment.

4, Carefully clean the sampling valve
or (plug end sllow enough insulating
liquid to run cut to remove any mois-
ture or forsign matter which may have
collloc:od.

5 Rinse the bottle carefully, at least

for at least eight hours before being

sampled.

2. Glagy thieves should be cleaned,
dried, and’ stored in the same mannsr
as outlined for bottles.

3, Take the sample from the top of
the drum, observing tha precautions
previously outlined.

TESTING
DIELECTRIC STRENGTH

A varisty of high-voltage dislectric
testing equipment may be purchased
from ths General Elesctric Company.
Typical stationsry test equipment i
shown in Fig. 1 and 2. A =maller,
lightweight, portable unit is also awail-
able. Follow the technique specified by
the American Socisty for Testing and

Materials, Detignation: D877. The fol-

lowing paragraphs give s general out.
line of the procedure:

1. Set the spacing of the. l-inch di.
ametsr electrodes at 0.100-inch.

2. Wipe the test cup and electrodes
claan with dry, calendered tissus or
clean, dry chamois and thoroughly rinse
with non-leaded, oil-free, dry gascline.

3. Fill the test cup with dry gescline
snd maks a breakdown test under
standerd conditions of voltage applica.
tion (3kv per second rise). If the cup

.has a dielectric strength above 235 kv,

thn times, with small portions of -

hquld drawn from the sampling valve.
All‘ov the sampling bottle to drain
thoroughly batween rinses.

6. Draw a sample into the bottle,
1enbmg sufficient air space to allow for
possible oxpansion of the liquid. Re-
san‘l the transformer and carefully saal
the‘ container to prevent axposure to
the atmosphera.

. When making ropeated samplings,
observe the transformer liquid level and
add make.up as raquired.

SAMPLING FROM DRUMS

. Drums should remain undisturbed

it is considered suitable for testing pur-
poses, Observe the usual precautions in
handling gasoline.

4. Immediately after the final rinsing
with gasoline, rinse the test cup with
the sampie under investigation, and
proceed with the test at once.

S. The temperature of the sample
when tested should be the same as that
of the room, which shouid be between
20C and 30 C (68 F and 86 F). Tests
made on samples above this tempers-
turs can be misleading. Under no cire
cumstances should the test cup be cold-
or thun the sampls being tested.

6. Agitate the sample gently Lefore
each filling to prevent varistions in
results due to a settling of contaminants.
Pour the liquid into the receptacle
slowly to avoid the formation of air
bubbles and fill to overflowing. If air
bubbles ars praesant, gently rock the test
cup a few -timas and waoit at lesat 3
minutes bofors applying voltage.

7. Fill the cup at least five times,
making one test per filling, and average
the results.

Since the Pyranel is a major portion
of the insulation svstem in the trans-
formar, its dielectric strength should
be maintained as high as possible. A
lew breakdown voltage is an iadication

that impurities sych es moistore, con-
ducting dust, lint, or carbenised par-
ticles have entered ths liquid. Pyransol
testing lower than 26kv (30 kv when
new) should either be filtered to bring
it back to its criginal condition or be
repleced, depending on the condition
of the liquid and economic considers-
tions. Under normal operating condi-
tions values of 30 kv and sbove can
be muaintaiced.

QOTHER TESTS

Although a low dislectric strength
indicatss ths presences of contaminants,
a high value is not slways a certain
indication of their absencs. A number
of other tests can be performed on an
insulating liquid to determine ita con-
dition and thsrefore no one test shouid
be considered conclusive, ASTM Desig-
aation: D 901 defines the standard
testa and contains cross references to
other ASTM Detignations for detailed
descriptions of each moathod. Where
suitable equipment and qualified per-
sonnel are not available for conducting
thess tests, samples can be rstumed to
the factory for laboratory analysis as
outlined under “Testing Servica”. Use
sample botties supplisd by the General
Blectric Company for this purpose.

Water Coatent

The presence of free watsr may be
disclosed by visual examination in the
form of separate droplets or as & cloud
disperzed throughout the Pyranol. How-
cver, water in soclution cannot be de-
tected visually ard therefors .the Karl
Fischer Resagant msthod (ASTM Des-
ignation: D1533) is recommonded as a
means of determining total water in
the Pyrancl in parts per million.

TESTING SERVICE

For convenience in sampling and tost-
ing, the General Electric Company will,
upon receipt of an arder covering the
actual cost of testing, furnish one-quart
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Fig. 2. ASTM test cell mounted
on cage

GENP 004601 -



Pyranol Insulating Liquid and Transformer Drying GE!-63080

5. Condition

6. Scavefiger content (when re-
questad )}

Be sure to answer the questions on
the sampls bottle labsL This informa-
tion is essential if conclusions or recoms
mendations are to be made concemning
the sample. Additional testing services
are available should the need arise. For
further information conceming specific
problems, consuit the nearest Apparatus
Sales Office of the General Electric
Campany. If the Pyranol in question ia
Imocwn to be highly contaminated, trans-
actions concerning wampling, testing, re-
tumning for reclamation or credit, etc,
should be handled directly with the
Monsanta Chemical Co., St. Louis, Mis-
sourt.

FILTERING

If test results indicate that moisture
ar other contaminants are present, they
can usually be removed by pamting the
inyulating liquid through a Pyranel
purifier (Fig. 3). This device may
be used sither as a psper filtar prem
for drying or with fuller’s earth and
paper for purifying. For details of the
filtaring procadure refer to inatructions
GEH-1031, copiws of which are avail-
able upon request. For information on
drying and filtering equipment contact
the nesrest Apparatus Sasles Office of
the General Electric Campany.

Filtration can be accomplished in the

. transformer' or other container by cir-

culating the Pyranol from the top to
the bottom through a filter press. How-
ever. this method is qQuite slow since
the filtered Pyranol is continuously be-
ing mixed with the unfiltered. Filtering
can be done faster and moare efficiently

* GENP 004602

. 3.‘.;_;:21’! S g

Fig. 3. Typical Pyranol purifier

by pasting:the liquid into a separste,
clean, dry container. In this manner, il
of the Pyranol is given one complete
pass threugh the filter press. If addition-
al filtering is required, the Pyranol can
then be filtered back into the transe

former. .

The {filter press will not remove large
qQuantities of free water from the Pyra-
nol. When a large quantity of frae
water is introduced into the filter it
will be passed on through, emerging as
finely divided droplets dispersed
throughout the Pyranol. Therefore, if
frea water is present it should be re-
moved before filtering is started. As
moisture is extracted from the Pyranol
during the drying procsss, the filtering
medium will become wet. Froquent sam-
ples of the outgoing Pyranol should be
tosted and when the dislectric strength
drops below 26 kv, tha filtering medi-
um should be raplaced.

NOTE—A portion of the scavenger
may be lost during filtering aperations
if the Pyranal is passed through fuller's
earth. A test should therefore be made

following filtering to dstermine how

much of the scavanger has besn lost
and ths cuasntity required to restare the
Pyranol to ity original condition. Labo-
ratory testing (acilities are available
through the General Electric Company
as outlined under “Testing Service”.

A trunsformer contaminated with
moisture.-will not ouly have moisture
suspended in the insulating liquid, but
aiso in the windingy and insulation.
The most efficiont- tempserature for fil-
tering moisture from the Pyranol is
between 20C and 40 C. bur at this
temperature the transfer of moisture
from the windingy and insulation to the
insulating Liquid 13 quite sfow. In ordoe
to completely Jdry the transformer, -2

filter-prese operation should be followed
by a drying run as described under
“Drying ¢« Trensformer”.

DRYING A TRANSFORMER

Drying of Pyranol transformers is
necessary when evidence of moisturs is
found, either by visual inspection or as
a result of tests on the insulsting liquid.
The dryness of transformers that have
beent disassembled or out of Pyranol de-
pands on the care taken to keep all
parts dry while exposed. Unless proper
cars hag been taken and it is certain
that no moisturs has been allowed to
enter, the transformer should be dried.

Recommendations regarding the dry-
ing of any particular transformer can
be obtained from the nearest Appacatus
Sales Office of the General Electric
Company. Requests for this infarmation
should include the serisl number of the
transformer and the voltages and kva
available for drying, including any avail-
able step-up or step-down transformers,

The first step in drying a transforme
ar consisty of rsmoving any free water
and the water in solution with the Pyra.
nol ss previously explasined under “Fil-
tering”. The second step involves re-
moval of the moisture from the wind-
ings and insulation as outlined in the
following paragraphs. Exercise caution
whon heating the transiormer to avoid
damaging the insulation. The maximum
winding temporature as determined by
resistance measurements should not be
allowed to axcasd 95 C.

SHORT-CIRCUIT METHOD

This method consists of heating the
windings and Pyranol ta a speciiied -
temperature with one winding short-

3
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ted and a suitable voitage applied
to | the other winding. The moisture,
w] is driven off in the form of
nmr.hmudmthonmhmby
nmvhlmmmhmmm
tunuﬂddniu. Air cireulation above
hﬂw“hwwt&
uno!tm?mucclﬂopuinnmm.
cuvcroltbomndmfmindmm
weather and provide sdequats room
venitilation whan the drying operation
] ormed indoors.

! liquid temperatures can be ab-
mnod more readily by blanketing ths
'ermner. The smount srequired will
have to be determined by trislL Begin
at the bottcrn and wrap the transformer
with heavy peper, cloth, or building felt
until sufficient rediating surface has
boon covered. Ancther effectiva means
oll!miﬂn.bntlomhumu
pnvont circulation. of the Pyranol
thrau(h the cooling tubes by lowering
the |liquid level slightly. Maks zure ail
live| parts remain covered.

egardless of the amount of blanket-
ing pround the main tank, the cover and
sides of tha transformer down to the
lig level must be insulated to pre-
vent condsensation oa the inside.

POWER REQUIREMENTS FOR
TWOl-WINDING TRANSFORMERS

en drying e transformer by the

-circuit method, one winding of
the transiormer is short-circuited and
voltage is applied 10 the other winding.

a fraction of the rated voltage of
the winding can be applied and to in.
sure | propar drying, sll portions of all
the windings mure be in the circuit. Be
sure [the conductor used to short-circuit
the winding will carry the required cur.
rent.

While the equations which follow
show| the mathod of computing .the re-
quired veltan and kva at FULL LOAD
CURRENT it should be noted from
Table I that i: is preferable te hold
less than full load current in order to
permit higher top liquid temperaturms
for more effective and faster drying.
However, having once established from
the equations the voltage and kva re-
qulnd st full voitage load current, cor-
retpchdm[ valuss of current and kva
at avlmhh!- voltiges can be readily cal-
culsl.e‘d by noting that the current will
vary directly as the ratio of

E (Available)

and kva will vary as the square of this
ratio,

The equati for computing the re-
quired voltage and kva for drying a
SINGLE - PHASE, T W O .-WINDING

transformer at full load cnrunt are as
{ollows:

E = %IZ x Eg
E x I
1000

Ths squations for computing the re-
quired voltage and kva for drying
a THREE.PHASE, TWO - WINDING
transformer at full load current are
as followu:

E =%1Z x Ey
1732 xE x?t

1000

9%IZ = percant transformer impe-
dancs volts from nameplate.

KVA =

KVA =

Eq = namsplate voltage of wind-
ing to which power is sp-
plied. When tap changers,
terminal boards, or losd-
tap-changing equipment
are located in either or
both windings, they must
be st on the pesition
-which pleces sll sections
of the windings in the cir-
cuit, leaving no turns idle.

) ¢ = full laad current corre-
sponding to afazimum
rated voltags.

required dryin'g voltage
for full load current.

KVA = required kilovolt-smperss
for full load current

If it Is necessary to obtain drying
voltage over a long transmission line,
overvoltage protection should be pro-
vided,

OTHER TRANSFORMERS

“The drying of three-winding trans-
formery and sutotransformers with ter-
tiary windings by the short-circuit
method ususlly is mare complicated
than that of two-winding transformers
because of the differences in impedancs
and capacity of the windings. It i3
frequentiy necessary to make two sepa-
rate drying runs on such units to assure
that all windings will be properly dried,
In some casea, division of the load
current in the various portions of the
windings can be obtained by the in.
sertion of an esdditional reactance, per-
mirting all three windings to be dried
simultaneously. It is recommended that
detailed information for drying three.
winding transformers be obtained {roam
the nesrest Apparatus Sales Office of
the General Electric Company.

LOADS AND TEMPERATURES

If power is available, up to 115 per-

cent load current can be hald at
start of the drying run until
iquummmnmchn“
oad on st be
reduced to olmm I constant top-liquid

temperature in gccordanes with tha fal-
lowing tabla:

TABLE |
Max. Allowable Short- Maximum
Circuit Amps in Allowable Top-Liguid
Percent of Full Logd Temperature
Basad on Min. Rating in Deg.C
50 100
75 90

It is recommended that a 100 C top-
liquid temperature. be held with 350
percent load, if possible, since the fastert
drying will take plsce et the highest
temperature. I[f this is unobtainable,
use the naxt highest percent load and
corresponding valus of top-liquid tem.
perature.

Do not allow the top-liquid tempers-
ture to exceed the value specified for
e given percant load, since the windings
are st & higher temperatures than ths
Pyranol and duu(c to the insulstien
may result. It is recommended that the
top-liquid tamperature nsver be sHowed
to excead 100 C. Masks sure that the
thermomuters used are accurate and
that the temperatures are sccuratsly
cbserved. Only spirit thermomsters
should be used inside the transformer.

WHEN TO DISCONTINUE DRYING

During the drying run, take Pyrancl
samples frem the top of the transformer
every four hours and test them for di-
electric strangth. Take tha sample frem
&« manhole opening and allow it to cool
to room temperature (not moare than
40 C) before testing. Plot curves of the
Pyranol ctests, top-liquid temperstures,
and the load current agsinst time. Thess
curves will picturs the progrwss of the

drying.

A decraase in ths dielectric strength
of the Pyrancl indicates that moisture
is passing from the tranmsformer wind.
ings -into the Pyranol. When the wind.
ings and insulation are dry, the dielec-
tric strength of the Pyreaol will begin
to incresse. Continue drying until seven
consecutive samples taken at four hour
intervals test at least 30 kv.

Alter termination of the drying run,
add clean, dry Pyranc! of high dislectric
strength (30 kv or above) to fill the
tank to the proper lavel. It is recom-
mended that the filling: of thea trans-
former be completed from the top of
the tank rather than through the drain
valve, as. in the latter case, air bubbles
accidentally entering with the Pyranol
may be trapped in ths windings and
i;-ulation,

.MEDIUM TRANSFORMER DEPARTMENT, GENERAL ELECTRIC CCMPANY, ROME, GEORGIA
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PYRANOL

Characteristics of Transformer,
Regulator,
and Capacitor Pyrancl

PYRANOL is the erade-mark of the General Eleceric Compuny
for cooling and insulating materials which generically are
known as askarels. [n addition to the desirable characreristics of
mineral oil, askarcl has the distinctive property of being non-
inflammable. The development and application of chese mate-
rials are fully co-vered by U.S. Letters Pacent.

The development of these macerials has been actively carried
on sincc 1928, and Pyranol was first used commercially, in
capacitors, in 1931. Today. Pyranol capacitors are gencrally rec-
ognized as a standard means of improving power factor. More
than 20,000.000 small Pyranol capacitor units are in service for
various applications, such as capacitor-motors, radio transmit-
ters, and luminous-cube cransformers.

Pyranol was firse used commercially in transformers in 1932.
Since then, more chan 16,000 Pyranol transformers, ranging in
size from 13 to 15,000 kva and totalling more than 4,000,000
kva, have established an excellent operating record. Many of
these inscallacions include Pyranol currenc cransformers and
Pyranol pocencial transformers.

The first Pyranol induction voltage regulators were built in
1938, and there are now more than 250 units in service, totalling
more than 21,000 kva.

The Laboratories of the National Board of Fire Underwriters
have investigated eransformer, regulator, and capacitor Pyranols,
and cheir Repore No. 2581 definitely subscantiates all che claims
made for Pyranol. . ]

The following stacements. prepared by ouc research, cagincer-
ing, and laboratory organizations, summarize the answers o
questions thac are frequencly asked by users and prospective
users of Pyranol equipment.

GENERAL @ ELECTRIC

[
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HISTORY OF PYRANOL

Pyranal was deveioped tu meet & speeitie need
—the climination of the fire and explosive hazard
inherent in the use of miucml insulating oil as a
dicleetrie and coaling medium in capacitons, regu-
latars, and transformers. Like mnst seientific de-
velapments, Pyrano! is the result of careful stwdy
and analysis of the problems involved. IS suceess.
ful develapment aned eommercial application meant
the solution of a number of problems which were
appicently insolvable. Couldl a0 nonintlammable
liquid he oblained which was not inherently
chemically unstable and corrnsive? What type of
organic hydrocarbon molecule was best adapted
to micet the requirements of resistance o studge
and axidation? How do hydrocarbons decompese
under the eleetric arc? How can the high degree
of liquidity sn uccessary for the proper vnnlmg of
transformers be obtained with a noninflimmahle
substance normally solid or plastic-like? These and
other problems of cqual difficulty and importance
were attacked, and their successful solution has
been the firm foundation on which Lhe eommereial
application of Pyranol to transformers, regulators,
and capacitors hus been built,

PHYSICAL CHARACTERISTICS

Pyranols for different applications have different
physical characteristics. ranging from a resindlike,
noncrystalline composition ¢n a thin, mnbile liquid,

The two Pyranols now in greatest eommercial
use are: (1) The transformer and induction-voltage
regulator type (No. 1467), and (2) the capacitor
type {(No. 1476). Bnth types have the distinctive
Pyranol characteristics of high dicleetric strength
and noninfliramability.

The characteristies nf these two Pyranals servie
to demenstrate the wide range of physical prnp-.-r-
ties possessed by the liquid matertals.

Truasformer Capeitor
Pyranol Pyranol
No. 1467 No. 1470
Color...... voveostrawsyellow straweyellow
Burning point........ none none

Viseosity at 478 C

(Saybolt) . ......... M oser 2UK) sev
Flow puint A8 T.XLY, lower than +10C
~42
Diclectrie constinnt
{specific inductive
capacity). . . ... 1.5 13

CHEMICAL STABILITY

The Pyranols are all chemically stabde amld are
ot allected by reaction with nlhcr nuderials nwd

‘ 772564

in Pyranal (illed equipment. Bxperience gined
from transformers in serviee ad from Gaetore
tests proves that they are nonoxidizing, e than
the Pyrunnls show no development of cormosive
acidity or insoluble sludge over oy periceds i
high temperatures, even up (o 130

PHYSIOLOGICAL EFFECTS
Normal Liquid Condition

Ligquid Pyranais, like mineral oils, can e Nandled
at room temperidure without fear of toxie offeeis
With some individuals, continued  exposure 10
hquul Pyranols may. as with minerat oils. produee
skin irritations, Cleanliness amenz workmen han-
ling Pyrannl is =an adequate safeguard ageins
surh wieets. Orcdinary  deter rgents or medicinal
washes will remove any ieritatiom caused by bring.
ing Pyranal in contaet with an open eut or skin
abrasion. A drop o 1wo of castor ail wiil neuteaiize

any irritation caused by eontaet of Lguid Peransl
with the eyes.

Evaporation from Liquid Pyranol

As with most volatile materials, exposure (o
concentrated Pyranol vapors in unventilated reonms
should he avoided. During the 16 years” expericner
of the General Eleetrie Company in manufacturins
Pyranol. there is no record of any workman re-
quiring first aid or medival assistanee besause of
Pyrunal vipnrs.

Products of Decomposition

Airssaturated Pyrannl at 25 C. when deenmuposed
by an eleetme are, evolves gases and finely divide)
warhon i the following approximale proportions:

Transiormes  Capaniton
Purtinnd, Puranni,
Nn, 1467 . No, 1470

Hyrlrogen chloride . .. ny.ane, N,

Oxypen..... ..o . n.Gn 010
Unsitarnted hydrocarbons, .0 il
Carhon dioxide. . ... ... AN ) 00
Carbon monoxide. ... oL, 2N A0
Phosgene. .. ... e .o 00
Saturated hyleocarbons | 00 . 0
Hydrogen ... ... ..., U nn
Chiorine, ... . Lo A0 .
Inert lL':'I.\‘l'.'i), 1.3 .

With the exception of the hydrogen chloride,
these procdiets of decomposition, wineh aee Gormed
only on failure of the apparatus, are present in
sueh minute proportions as to render it unneee SNV
even Lo mnwh:l' thent, lan;,cn-‘ Ioride gas is an
|mt.ml and L’l‘\l'\ luil \':mung ol JU5 preserce, even
in small quantities, by its umnclh.ml\' noticeabie
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eelor amd drritant action on the nasal membranes.
A reguirements  for protection apgainsl  gases
which may be liberated under are deeomposition
where Dyranol filled transformers are instafled in
restricted Ineations are met by the “all-purpose’
gas masks available for use around dry-type and
oil-filled transformer installations,

DIELECTRIC STRENGTH :

The diclertrie strength of mineral nil, when new,
meets the requirements of capacitor, regulator, and
transformer vse. Unfortunately, however, mineral
oil nxidizes, and among the products formed as o
result of this oxidation arc some of high conduc-
tivity and lnw dicleetrie strength, such as the
nrgaaie acids and water. Pyranol is not subicet
to axidation. Its dicleetrie strength is independent
of its exposure, even o severe oxidizing conditions
during use,

The dicleetrie strength of Pyranal is normally
of high arder. Commereial values higher than 30
kv are customarily expeeted.

Like mineral nil, however, Pyranol follows theé
usual - gas-solubility laws. Exposed to wet® air.
it will absorb some water, and an equilibrium
will be set up between the water in the Pyrannl
andl that in the air with which it may come In
enntact. In contact with water, Pyranol will dise
solve the water until i state of saturation is reached.
In this respeet, Pyrannl greatly resembles new
mineral -nil; but, unlike mineral oil, its ability to
ahsorb or dissolve water dnes nnt change matenially
with use. .

Because of the nonexidizing charactensties of
Pyrannl, filtration of this liquid will normally be
less frequently required than with mineral oil. If
it should heeame necessary to dry transformer
Pyranol. it can he done in a manner similar to
that used in the dryving of minerad nil; that is. by
the use of a filler press ar a specially arranged
centrifuge,

DIELECTRIC CONSTANT

The diclectric ennstant of transformer, regulator,
and capacitor Pyranols is 4.5 ul 25 C. This is
practically the same as the 'dielectric constant of
the solid insulations used in transformer, regue
itor, and capacitor designs, and a2 more nearly
equal distribution of dicleetric stress throughout
the insulation structure is obtained than with
minceral oil, .

RESISTIVITY AND POWER FACTOR

Lubuoratory tests and careful observation through-
oul  many  temperature cyeles, and  over Jong
perods of time, have shown that the resistivity
and power-factor valoes of capacitor Pyranols are
of the sanwe order of negmitwde: as those of any
goond mineral il adapted for use with these proad-

ucts. Tests on samples of transformer and regu-

lator Pyrinol peturned from the fickl aad other
lests in the laborory, indicate that the power
fiaetor wiil Ine higher and the mesistivity will Le
Inwer than these of mineral oil,

EFFECT OF PYRANOL ON OTHER MA-
TERIAL

Pyranals are stable and ehemically inert, Pyranol
and its vapors have no cffect on the metals anel
insulations used in Pyranol Alled equipment, but
are, in general, powerful solvents of mast of the
gums, binders, paints, cele. customariiy used in
oil-flled equipment. For this reason, such mate-
rinds have been climinated from Pyranol  filled
vrquipment, and only paper, presshoard, porcelain,
aurl other carefuily seleeted materais which have
proved to be unaffected by Pyrannl are used. It
has been found that the aging af these materials
under Pyrannl will be approximateiy the same as
that under nil. No milerials should be used in
eontart with Pyranol, except those specitically ap-
proved by the Genernl Electric Company. When
Pyrannl is deeamposed by an are. a small imount
of hydrogen-chloride gas is produced. The new
No. 1467 Pyranol, unlike the Na. [488 Pyranol
previous!y used, chemieally neutralizes any of thix
gus which may have heen absorbed in the Jiguid.
Consequently, the gas can cause no damage to the
organie msulation.

This new Pyranol cnables Pyrannl filled ap-
paratus. in the rare ‘case of failure, to' be apened,
tnspeeted, and repaired as readily as oti-insulated
apparatus. Pyrannl in which arcing has accurred
an usuaily he returned to o satisiaetory enndition
by filtratinn through a fuller’s carth press.

MIXTURE WITH OIL

Minerai oil can be eompletely mixed with Pyra-
nol, and Jis extremely dithenlt to separate the
two materials onee they have been mixed. [ s
important, therefore, o aveid cantamination of
Pyrunol with mineral nil or other petrsicum niis,
the presenee of which definitely influences the
vital charceteristios of the noninflammability of
Pyrunol.

PRESSURE CAUSED BY ARCING

If an are occurs under the surfaee of any liguid,
the liguid cvolves gases. The tvpe of Jujuid de-
termines’ the charaetenistics of the gases fornwel,
The amowt of energy in the are and the duration
of Lhe are determine the quantity of, the gas pro-
duecd.  To general, protective gear or circuit-
interrupting deviees are installed 1o prevent the
evalutinn of o suflicient amount of gas v ruprare
the enclasing tank. If the protective gear does
nat interrupt the are o tnwe, amd oo wcans of
release is provided, the gases will be vented Ly
ruplure of gasketed joitits or, i estreme cases,
p;\' rupture ofvthe container itsell, Beciase gases

“
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produced by an are in Pyranol are noninflammable
and nnnctplnsnc it is feasible o relieve the gas
pressure in the tank by mweans of a frangible
diaphragm. For indoor installations of ailefilled
cquipment, this methad would be undesirable, as
the inflammable gases released might result in a
sceondary explasion.

All Pyranal transformers and’ regulators above
23 kva which are to be installed in buildings in
accordance with the National Eicctrical Code are
praviderd with such a frungible diaphragm.

The frangible diaphragms for indoor Pyranol
distribution transformers or Pyranal regulators are
so arranged that: (1) a pipe can be attached theretn,
through which the gases that arc products of de-
composition can be vented to the outside air; or
(2) a gas absorber can be attached theretn cone
uuning  active materials that will absorb the
hydrogen chloride which constitutes the major
portion of the evolved guscs.
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To provide iunstructions for the appliratico uf caucion signs =" NP 27943316 and
all pyrapol transformers

MATER] AL:

Caution signe NP 22943316 with pee!-cif burking aod pre-applied .dbegive.. (See

“Notice to Car:iev" sfgns. {See Fxhibit R

APPI ICATION: :

] badjin . . P,
NELKE W Up it b o e'ﬂéﬁ:to:“%aE:“SusL?d bd EpEM] ool BR L il it Beegp

ssmplivg valve Toration and at the area of the basse claosest to the drain valve.
bas 8 handhole or manhole in the rover 3 cautfon tag should be placed on tbese
is vot equipped with a sawpling valve, the caution tag wust be placed oun the ta
as possible.

QUALJTY CONTROL:

All pyranol transforwers must rarry this cavtion slgn. Final inspection apprai
include these items.

SHIPPING:

In addition to the self-adhering tags placed on the tanks, 1t will be necessary

"Notice to Carrier® signa to each pyranol unit. These signs (Exhibit B) are br
punched on the four corners. The gigns should be located on the left side of t

L _seen by _the truck driver.
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Ight orange in color, and pre-
he transformer at a point readily

ora-

We-vezd ()M ﬁdWl




MFG, PROCESS INSTRUCTION | DATE oF Issues Review Dave: G3
3 . f yENP 004
GENEHA H-Ec."”c ConFIDENTIAL: FOR USE 9/28/73 'MI: 04609
) G ' JUPERSEDES DATE: | R s
MEDIUM TRANSFORMER DEPT ‘|- Euprovees omy ¢ 12/6/72 Fenee P23A-PM1
SUBJECT ¢ kA '"g ' W
i Usep: P
INSTALLAT HERE AGe 2
[ON OF CAUITON SIGNS ON PYRANOL TRANSFORMERS Section 665-693 Cont'o on _ 3 )
.

b THE INSUMTINd FLUID IN THIS TRANSFORMER CONTAINS
-} POLYCHLORINATED BIPHENYLS (F‘QBS). CARE SHOULD BE
;‘ TAKEN TO PREVENT ENTRY INTO THE ENVIRONMENT. IN|
. THE CASE OF MALFUNCTION OR LEAKS CONSULT THE
INSTRUCTION MANUAL OR THE MANUFACTURER.
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TRANSFORMER DEPT

INSTALLATION OF CAUTION SIGNS ON PYRANOL TRANSFORMERS

SUBJECT:

NOTICE TO CARRIER

You ARE HAULING A TRANSFdRMER\ﬂiICH 1S FILLED WITH AN INSULATING LIQUID,
CARE SHOULD BE TAKEN TO PREVENT ANY ENTRY OF THIS MATERIAL INTO THE

"~ ENVIRONMENT THROUGH SPILLS OR LEAKAGE.

SHOULD ANY LIQUID LEAK BE DETECTED OR ANY SPILL BE NOTED ANYTIME DURING
TRANSIT, PULL YOUR TRUCK OFF THE HIGHWAY OR PLACE CAR IN NEAREST RAIL

. SIDING AS SOON AS POSSIBLE. VMHEN OFF THE HIGHWAY OR MAIN LINE, TRY TO
STOP THE LEAK IF PossIstE. DO NOT WELD ON THE UNIT.

ANY LIQUID THAT IS SPILLED ON THE TRUCK OR CAR BED OR ROADWAY SHOULD BE
CLEANED OR CONTAINED WITH RASS, DRY-RITE AND/OR DRY SAND AS SOON AS
POSSIBLE,

Do NOT MOVE THE TRANSFORMER IF THERE IS ANY DANGER OF THE LIQUID SPILLII
OUT ON THE ROAD OR GROUND.

CALL coLLeCT THE GeneraL ELEcTRIC CowpaNY, RovE, GECRGIA, ARea Cope 4OY.
Pione 234-0211, SERVICE ENGINEERING UNIT, FOR FURTHER INSTRUCTIONS.

IF AFTER 5:00 P.M., OR ON WEEKENDS, PLEASE CALL THE ABOVE NUMBER, GIVE

"YOUR NAME, COMPANY NAME AND WHERE You CAN BE REACHED BY PHONE., SERVICE

ENGINEERING WILL CALL YOU BACK WITHIN A FEW MINUTES,

EXHIBIT B

772569
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MEDIUM TliANSFORMER DEPARTMENT

ool TR
FAERALT JRaL L DEPARTMENT INSTRUCTION
ROME .
SUBJECTT ENVIRGIMERTAL CGUTRL - PYRiadL AND 16-C 21L DATE EFFECTIVE NO.
TRALSTHMER |8 TRANNAT 7O 7 12TCMER 12/18/73 MG-5.8

. PREPANED 3 | ATLADY.ALE S SUPERSEDES PAGE | OF
MANUSBCTURING EHGINEERI NS s MANAT TR - GANUFACTUPING
PLANYT ENGG & =¢ Ji N PROCE.Ii'.‘!ﬁ SR Ve = INGINEST G '/ﬂ BATE 9/1/73
PURPCSE:
THIS Tug LEECEFIN A0TIONS TO BZ TAKEN By THE MTPD To aAssisT

IMSTRUCTICN DUTLINE
TRANSFCAMER CARALERS, 9 + 'Y THE EVENT THAT 10-C cIL OR PYRANOL LEAKS
OR 5Pl 's FROM | ' H¥ SUSTOMER- SUCH ACTIONS ARE REQUIRED RESARD-
LESS OF ASSISNIS ICSPONSIAIL!T:. Cad2t== ©R MTPD, TO PREVENT CONTAMINATION OF THE

ENV: RONAENT ARG 14 PROTECT 'y THTERIITR o7 THE GeENZRAL ELECTRIC COMPANY.

h
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RESFONTIGNLITY:

THE, PLANT ENGEINZERIuaE UNIT, 5NUFASTu? ey INSINEERING SUB=SECTION WILL BE RESPONSIBLE
FOR COMMUNICATIINS AND REV; {wilT THE SLe"UNT OF TH!S IWSTRUCTION AS NECESSARY TO ASSURE
THAT ADIZUATE ANJ ACSPON3Z! VY 12«TRIL ~~)LTOURES APS MAINTAINED.

1CE ENsin TUNSIION W!. RE IESPONSI BLE FOR FOLLCWINS THE DI RECTION OF

£Vl i
KOCEDURFE a3

l"l
-l N

RINS
ATED.
THE ADI LASORATOHY WILL P2t IR TECHY Al ASSISTAMCE AS OUTLINED AND WILL RECOMMEND
ACCZED'NILY.
IT SHaLL BE THEZ #E3SPOMSIBILi Ty 57 Aual' ¥ CONTROL TO PROVIDE THE FINAL [NSPECTION
NECESS%RY TO ACSi:Z THAT:
A. PryRanol SHIHPED N TR:--‘*:-".‘FH—'%S. ..
T« A CAUTISN LABEL A3 37€LLED Ou™ iy MP| #F:3A-FM1 1S ATTACHED AT EACH
DRAIN PuINT (TEST “A.¥I3 AND 1,83 VALVES).
2. ONE (17 CAUTION TAZ ;4 ATTACH:2 TO THE UMIT WhERE IT CAN BE READILY SEEN
2Y THE TARRITR. ‘AURSIAS FIR T, 5 NOTICE 15 ATTACHMENT C COF THIS INSTRUCTION,

B, Pvaerol SHirPPzZd !n Lowvaintas OT-€2 THaN TRANSFORMERS.
io ONE (1) SeuTION Ta: Ui CAN w9 JRUMMED PYRANOL WILL BE ATTACHED TO EACH
CONTALNEH AT SR HEA2 T+ ADL™i3% LABEL 30 IT ZAN BE READILY SEEN BY THE
CARRIER. WORDING FHR TMIS NCT:lE 13 ATTACSMENT D OF THIS INSTRUCTION.

PROCIOURE:

SecTian | = ACTION TO SE TAKEM UPON “YTiFICATICN OF SPILL GR LEAK

t3 A} ALL CALLS ©3R MALF.STON, LESNS Ok SPILLS SHALL BE DIRECTED TO SERVICE

F_-’ ENZINELRINS, MEDius TRANZFORMER ~I0DUCTS DERARTMENT, THE PLANT PROTECTION

g-‘-'-’-‘ UNIT OF L5 SPALL "NSTRUCT ALL IUARDS THAT ANY CALLS AFTER HOURS OR ON Q
B JIIKENDS FAOM THT CANPICRS Sikaik 3L REPCRTED TO ONE OF THE FOLLOWING As o
=i SOON A3 PUREIZLES

-

3 Mamz izr, SERVICE ENIINEERINS %
“3 . SERvict ENIINEERS : Py
ea | ) Mans3En, PLANT CNSINEERING S

) SuPsavisOR, PLANT PROTECTION H
b} O\
fhck.
Ju—d,

. 772570
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'b) Service Engineering shall advise the carriers of the action to be taken

(example: try to plug leak or broken bushing, minor leaks, etec., to go
. to nearest Service Shop). If there is a major spill or leak, the carrier
| ghould be instructed to remain where he 1s or move the unit as little as
possible, and await further 1nstructions. .

€) The Manager of Service Enginearing shall advise the Manager of Plant Engineer-

_ing as soon-as possible of the spill or leak, giving name .of who nade the
report, his company, and any information received concerning the nature of
the spill or leak.

" d) Hhed notified by Service Enginzering, the following action will ba taken by

Plant Engineering Unit, Manufacturing Engineering Sub-Section:

1.  Contact the carrier or imdividual reporting the spil} or .leak and obtain

pertinent facts concerning the incident - example: type of leak —— oil:
or Pyranol; magnitude — gallons; geographic location; actien :aken to
-eontaln fluid, etc.).

2. Advise :he carrier, or individual zTeporting, as to emergency measures to

be :aken until assistance can be dispatched to the spill site.

3. Con:ac: ‘the EPA Regional Office responsible for the spill area (see

-+ ° Attachment "A") and report the naturas of the spill, geographic location
-and other information requested. The time and date of reporting and
the name of .the EPA official contacted will be recorded.

4. Contact the State Envirommental Protection Agency.’

NOTE: This could be a proolem as tha unit may be known as Environmental

. Quality Control, or be a sub-unit under another depart=ent in the state
If a problem is encountered in identifying proper reporting official,

= - contact the nearest state office and make inquiry on unit. The time an

date of reporting and the name of the official(s) contacted will be
recorded.

5. After reviewing the information received, dispatch Plant Engineering -
) personnel and zppropriate Laboratory technical personmnel to the site to
assist in contaizing spill or leak and direct activities. [‘Emergency
Equipnent" (see Section V) will be taken to thae site. :

.e.“

\e -

-

Section IT = ACTION TO BE TAKEN -- SPILL/LEAX SITE i 3 -

a) Investigate spill or leak source, and if transformer fluid is conti auing tc
leak from the unit, attempt to stop the Ilow by use of the material in tha
“Emergency Material Container".

b) ‘Contain transformer f£luid that has leaked upon the ground or surroundi
y utilizing the materials provided in the "Ezergency Materials Co“.hi"_

l'l‘

&x by building a soil barrier or other suitable containment using mazezicl..

a@ailahle at the site.

."

;
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¢

d
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e) S;ake off the contaminated area, 12 possible, by blocking. any mavemant :h:o_a.

the area by person, animal. or vchicle.
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— « The-emergency equipment container will be equipped wi{'.h, btit not limited to, the
. folYowing items:

~

-1

. CATx BFFECTIVE SUFPERSEDES . . -
MEDIUM TRANSFORMER DEPARTMENT . ETE NO. . | NO. ¥G-53.
_DEPARTMENT INSTRUCTION 12/19/13 | e/1/13 |mes 3 o
" Section IIT - COMMIUNICATION OF DEGREE OF CONTAMINATION AND PLANS .

After emergency action has been taken to contain the spilled oil or Pyranol, Plant .
.ngineering personnel at the site will report conditions to MIPD management, Managez,

. Service Engineering and/or Manager, Manufacturing Engive=ring.

Items to be reported:

1. ‘Extent of contamination
2. Impact on comzunity
3. Action taken to contain spill and effective=ess ]
_ 4. Action tzken to isolate area from contaminating other areas such as blockizgz
‘off by markers, earth dams, atec. o . !
S. Avallability of local assistance for containzont and clean-up ! .
6. Other pertinent information

-

_Section IV - CLEAN-UP OF CONTAMINATED AREA ' . -

Based on the techaniczl support and recommendations of the ADE Laboratory, MIPD,
Environmental Protection Agencies, Federal and State; and MIPD Scrvice Engineering,
the Plant Engineering Unit, Manufacturing Engineering Uait will proceed as follows:

a) 'Bstablis‘h actual area of contamination. .. T
b) Identify equipment: and manpower needs for accomplishing the clean-u'p.

¢) Develop work plan and proceed wir.h clean—~up, working through t:he I&SE Tepresen~
tative or on our own. .

Secci_o'n V - EMERGENCY EQUIPMENT

1. 2 packageslof duct seal

[}

2. 12 rolls 2 cloth tape - . Q
3., 6 rolls 2" cloth masking tape . . . o]
‘*4, 10 1lbs. rags: - . . - 2
" " 5. 12 transformer fleld repair kits - . =S
‘6. Dow Chemical Beads . . |
7. 1 wooden plug kit (miscellaneous sizes) 3 g
8.. Collapsible plastic cank or bag . . B
9. 50 aluminun s:akes 48" long painted International Orange } E}
10. 1 wedge ax . Yoy
11. -3 1b. hammer . - . .
12. 100 ft. steel tape 172572

13. Miscellaneocus cozmon hand tools

The above material will be placed in a shipping container and be prepared for shiz=cnc
in the following manner:

‘1. '.l'he shipping container will ba lighc-weight =z2tesial for air shipment.
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' 2, AN INVENTORY LIST WILL BE FIRMLY ATTACHED TO THE OUTSIDE OF THE CONTAINER.
3. THE DATE THE CONTAINER WAS PREPARED FOR SHIPMENT WILL BE SHOWN AND THE
NEXT INVENTORY DATS WILL BE INDICATED., AN [NVENTORY WILL ONLY BE REQUIRED
If THE CONTAINER HAS BEEN OPENED OR THE SHELF LIFE OF ANY OF THE MATERIAL
WILL BE THE NEXT INVENTORY DATE.
A STATEMENT TO THE CARRIER THAT THE CONTAINER DOES NOT CONTAIN ANY EXPLOSIVES OR
CORROSIVE MATER| AL WILL BE WRITTEN ON THE CONTAIHER.
Secrion VI - REPORTS
PROSRESS REPORTS BY PHONE ARE REQUIRED WHEN A MAJOR CHANGE HAS TAKEN PLACE, SUCH
AS ADDITIONAL CONTAMINATION IS DISCOVERED OR OTHER CHANGES TO WORK PLANS ARE
I NVOLVED, . o
- A COMPLETE WRITTEN REPORT WILL BE REQUIRED UPON COMPLETION OF THE PROJECT.
OTHER REPORTS AT THE DISCRCTION OF THE PERSONNEL CONCERNED MAY BE REQUI RED.
ATTACEMENTS:
A = ENvIRONMENTAL PROTECTION ASENCY . 1
TANDARD FEDERAL RESIONS ‘ |
B ~ ENViRONMENTAL PROTECTION ASENCY '
ResronNaL OFFices
C - TRaNSFORMER FILLED WITH PYRaNOL
CAuTION Tas :
D - ConTAINER FiLLeEp WITH PYRaNOL .
. C4uTt1ON Tas ) .

772573
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VIII

ENVIRONMENTAL PROTECTICN AGENCY REGICY¥AL OFFICES

ADDKRESS

Jchn F. Keunedy Federal Building
Beston, Massachusects 02203
Federal Ofiice Buaiding

26 Fedarai Piaza (Foley Sguare)

_ New York, New Yozk 10007

Curtis Bullding
Sixth & Walnur Streets

Philadeiphia, Panasyivania 19102

1421 Peachrrea Strzert, N:E.
Atlanta, Georgia 30305

1 Neorth Wacker Diive
Chicago, Iilincis 60605

1600 Pacterson Street
Dallas, Texas 75201

1735 Baltimsze Aveaue
Kansas City, Missouri 64108

Lincoln Tower Building
1860 Lincoln Screet
Denver, Colorado 80203

100 California Street -
San Francisco, Califormia 94111

1200 Sixch Avence
Seattle, Washingron 9381048

ATTACHMENT B

772575

919v00 INTD



CAUTION

THIS TRANSFORMER IS FILLED WITH. AN INSULATINS LIQUID CONTAINING POLYCHLORINATED
BiPHENYL MATERIALS {PCB'S) WHICH MAY BE HARMFUL TO THE ENVIRONMENT. EVERY EFFORT

SHOULD BE MADE TO PREVENT THE ESCAPE OF PCB'S INTO THE ENVI RONMENT AND TO CONTAIN

ALL LEAKS OR SPILLS.

SHOULD ANY LIQUID LEAX BE DETECTED OR ANY SPILL BE NOTED ANYTIME DURINS TRANSIT,
PULL YOUR TRUCK OFF THE HISHWAY QR PLACE CAR IN NEAREST RAIL SIDING AS SOON AS

POSSIBLE. WHEN OFF THE HIGHWAY OR MA(N LINE, TRY TO STOP THE LEAK IF POSSIBLE.
DO NOT WELD ON THE UNIT,

PREVENT THE LIQUID FROM SPREADINS AND GETTING INTO WATER DRAINASE AREAS. ANY
LIQUED THAT IS SPILLED ON THE TRUCK OR CAR BED OR ROADWAY SHOULD BE CLEANED OR

CONTAINED WITH RASS, DRY=RITE AND/OR DRY SAND AS SOON AS POSSIBLE.

Do NOT MOVE THE TRANSFORMER IF THERE IS ANY DANGER OF THE LIQUID SPILLING JuT ON
THE ROAD OR GROUND. DO NOT OPEN ANY VALVES OR ATTEMPT TO DRAIN THE TRANSFORMER,

CALL coLLECT THE GENERAL EtECTRic COMPANY, ROME, GEORGIA - TeLEPHONE AREA CopDE 404,

234-0211, ServIiCE ENSINEERINS UNIT, FOR FURTHER INSTRUCTIONS.

IF AFTER 5:00 P.M. OR ON WEEKENDS, PLEASE CALL THE ABOVE NUMBER, 31VE YOUR NAME,
COMPANY NAME AND WHERE YOU CAN BE REACHED BY PHONE. - SERVICE ENGINEERING WILL

CALL YOU BACK WITHIN A FEW MINUTES.

"MT-4439

‘ ATTACHMENT C

772576



CAUTI| ON

FOR CAN AND DRUMMED PYRAMOL

THIS CONTAINER IS FILLED WITH AN INSULATING LIQUID CONTAINING POLYCHLORINATED
BieHENYL MATERIALS (PCB'S) WHICH MAY BE HARMFUL TO THE ENVIRONMENT. EVERY

EFFORT SHOULD BE MADE TO PREVENT THE ESCAPE OF PCB'S INTO THE ENVIRONMENT AND

TO CONTAIN ALL LEAKS OR SPILLS.

SHOULD ANY LIQUID LEAK BE DETECTED ANY TIME DURINS TRANSIT, PULL YOUR TRUCK
OFF THE HISHWAY OR PLACE CAR IN NEAREST RAIL S!DIN3 AS SOON AS POSSIBLE. - WHEN

OFF THE HIGHWAY OR MAIN LINE, TRY TO STOP THE LEAK IF POSSIBLE.

PREVENT THE LIQUID FROM SPREADING AND SETTING INTO WATER DRAINAGE AREAS. ANY
LIQUID THAT IS SPILLED ON THE TRUCK OR CAR BED OR ROADWAY SHOULD BE CLEANED OR
CONTAINED V]TH RASS, DRY-RITE AND/OR DRY SAND AS SOCN AS POSSIBLE. PLACE CON-
TAUNER 1N DRIP PAN Oé OTHER TYPE CATCH BASIN I'F AVAILABLE; [F NOT, BUILD A

BARRIER WITH RASS, DRY=RITE OR SAND AROUND THE BOTTOM OF THE CON}AINER.

CALL COLLECT THE GENERAL ELECTRIC COMPANY, ROME, GEORGIA - TELEPHONE AREA CODE

404-234-0211, SERVICE ENGINEERING UNIT, FOR FURTHER INSTRUCTIONS,

I¥ AFTER 5:00 P M. OR ON WEZKENDS, PLEASE CALL THE ABOVE NUMBER, GiVE YOUR
NAME, COMPANY NAME, AND STATE YOU HAYE AN OIL LEAK AND WHERE YOU CAN BE

REACHED BY PHONE. SERVICE ENGINEERINS WILL CALL YOU BACK WITHIN A FEW MINUTES.

MT ~4446

ATTACHMENT D

819500 AN
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GENERAL & ELECTRIC

DIAL COXMe

DEPTe

ADDRESSe

SUBJECTe

8+236-2923 DATEe October 19, 1973 coriess ET, Dobbins . 42-526
) , SG Hamilton Erie 14-3
Power Transformer Products Qk CB Lewis Erie 12-2-
’/ RECEIVED " L Maclonagle Erie 12-2
Pittsfield, Massachusetts RM Smith Erie 14-4
LD Sweatman Erie 14-3
T' 0CT 24 1973 JJ Farrell 16-200
PYRANOL ,(’ ) EW Feuerstein 16-140
EDWARD L. DOBBIKS WB Gaither 16-175
7 DL Johnston 16-250
. ' : WK Mallen 16-140
’ _JR Vincent 16-100
Mr. A. P. Engel I3 Mr. J. K. McCall
LPD TSPD
Erie Works ' : ‘ Erie Works

Consistent with our prior discussions you are aware of the considerable
concern that has been expressed over the effects of polychlorinated
biphengls (PCB) on the environment. In amn effort to protect the
General Electric Company from unreasonable risks in this area, we are
forwarding the attached information. This information must be

coumundcated to your custszots which hove purchazzd DPyramcXiilled

transformers as part of your equipment.

The first attachment is an indemmnification clause which we suggest you

use with your ultimate customer on all new proposals. This indemnification

clause will be iucluded in 11 new Power Transformer Products Depart-
ment proposals for Pyranofftransformers. The second attachment is a
draft of emergency instructions in case of Pyranol ®heaks or spills.

At a later date, this will probably be issued as a Company Policy, but

.1t should not deter us. from using it now with your customers. The

third attachment is NEMA Standard Publication CP=-P1-1973%, entitled
"Guidelines for Handling and Disposal of Capacitor-and Transformer-
Grade Askarels". We have been advised that a change has been proposed
in the Standards to include specific procedures to be followed in the
event of leaks or accideuts. No date for completion of this change

is available. The third attachment is a copy of a caution tag which
will shortly be added to all new shipments of Pyranof3filled Pittsfield
Transformers. The fourth attachment is a copy of a Pyranof Caution
Namcplate (NP229A3316) which we attach to every Pyranof“filled unitc,

772578
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Messrs. Engel & McCall
October 19, 1973
Page 2

i

Shoﬁld you desire additional copies of this caution nameplate to
place ‘on existing equipment, please advise me of the number required
and the serial numbers of the units on which they will be mounted.

In accordance with above information, pleaée incorpoiate the attached
indemnification clause on PyranoXinto your terms and conditions

for products equipped with Pyranoﬁbtransformers.

D.B. Anderson
Product Sales Engineer
Apparatus Transformer Sales

-pal

=attachments

= Registered Trademark

* = To be forwarded under separate cover.

772579
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THE (NSULATING FLUID 1 THIS FRANSFORLEEH CONTANIS
POLYCHLGHINATED LIPHENYLL, WHICH SOGE STUDIES
HAVE SHOWDH MAY BE AN ENVIFROMMERTTAL CON TAMIMANT.
CARE SICULD BE TAKEN TO FF.EVERT SNTRY INTG TIHIE
SEINVIRONMLENT. IN THE CASE OIF MALFUMNCTICN Cit LEAKS
CONIBULT Ti~E INSTRUCTICN MARUAL O THE
NMANUFACTURER.

NP 22933338
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CAUTION

THIS TRANSFORMER IS FILLED WITH A NONFLAMMABLE INSULATING LIQUID CONTAINING
POLYCHLORINATED BIPHENYI, MATERIALS (PCB'S) WHICII MAY BE HARMFUL TO THE

ENVIRONMENT. EVERY EFFORT SHOULD BE MADE TO PREVENT THE ESCAPE OF PCB'S

. INTO THE ENVIRONMENT AND TO CONTAIN ALL LEAKS OR SPILLS.

SHOULD ANY LIQUID LEAK BE DETECTED OR ANY SPILL BE NOTED ANYTIME DURING
TRANSIT, PULL YOUR TRUCK OFF THE HIGHWAY OR PLACE CAR IN. NEAREST RAIL
SIDING AS SOON AS POSSIBLE. WHEN OFF THE HIGHWAY OR MAIN LINE, TRY TO

STOP THE LEAK IF POSSIBLE. DO NOT WELD ON THE UNIT.

PREVENT THE LIQUID FROM SPREADING AND GETTING INTO WATER DRAINAGE AREAS.
ANY LIQUID THAT IS’ SPILLED ON THE TRUCK OR CAR BED OR ROADWAY SHOULD BE

CLEANED OR CONTAINED WITH RAGS, DRY-RLITE AND/OR DRY SAND AS SOON AS POSSIBLE.

DO NOT MOVE THE TRANSFORMER LF THERE IS ANY DANGER OF THE LIQUID SPILLING

OUT ON THE ROAD OR GROUND. DO NOT OPEN ANY VALVES OR ATTEMPT TO DRAIN

THE TRANSFORMER. : . -

CA_[LL COLLECT THE GENERAL ELECTRIC COMPANY, PITTSFIELI.)J_ MASSACHUSETTS -

TELEPHONE AREA CODE 413, 494~1110, POWER TRANSFORMER CUSTOMER SERVICE

" ENGINEERING, FOR FURTHER INSTRUCTIONS. .

IF AFTER 5:00 P.M. OR ON WEEKENDS, PLEASE CALL THE ABOVE NUMBER, GIVE
YOUR NAME, COMPANY NAME AND WERE YOU CAN BE REACHED BY PHONE. CUSTOMER

SERVICE ENGINEERING WILL CALL YOU BACK WITHIN A FEW MINUTES.

772581



EMERGENCY INSTRUCTIONS IN THE CASE OF PYRANOL LEAKS OR SPILLS

There has been considerable concern over the effects of the polychlorinated
biphenyl (PCB) effect on the environment. The Environmental Protective Agency
of the federal government issued proposed regulations covering the potentially
harmful effect of the PCB's. In order to conform to these proposed regulations
and to insure that any environmental impact of pyranol leakage or spillage be
minimized, this paper will document suggested emergency procedures for handling

such leakage or spills.

Some general comments are appropriate to lead into this subject. First, the
paramount consideration in treating spills or leakage is "contaimnent". Any
leakage or spillage should not be allowed to spread unnecessarily. The second
thing to be kept in mind is that the PCB's must be kept out of streams, drains,
sewvers, or other areas that could leak it into the major waterways. This includes
the possible effects of rain washing the PCB's over large areas. :

Specific suggestions for the handling of leaks or spills are detailed as follows.
While these suggestions are detailed, they do not cover all possible situations
and do nmot list all actions which might be necessary in a particular situation.
The two cautions mentioned above should be kept in mind and common sense .should

i preva;l. :

1. Should any leak be detected or any spill be noted during the transit of
pyranol filled equipments, the highway vehicle should be pulled off of
the highway or the railroad car should be taken to the nearest railroad
siding as soon as possible.

2. When-the vehicle is off the highway or main line, correct the cause of
the leak if at all possible. Caution: Do not weld on the unit without
contacting Customer Service Engineering, Power Transformer Products
Depc., Pittsfield, Mass.

3. Soak up any spillage wiqh absorbent materials such as sawdust, dry-rite,
dry sand/or rags as soon as possible. Follow this with a clean up of
the affected area with rags soaked with kerosene or other approved solvent
such as perchloroephylene or trichloroethylene. Collect all materials
used for this clean up and prepare them for disposal.

4. Contact Customer Service Engineering, Power Transformer Products Dept.,
Pittsfield, Mass. for consultation and further inscructions.

S. Any pyranol containing material used to clean up spillage from #4 above
should be placed in open head drums with suitable closures. The drum
then should be properly labeled for shipment to any of several companies
offering an acceptable disposal service. Section 4 of NEMA Standard
Publication #CP-P1-1973 contains a list of companies offering PCB waste

disposal.

D. R. Bair
6/14/73
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INDEMNIFICATION CLAUSE ~ PYR.ANOL®

Pyranol(:)contains polychlorinated byphenyls (PCB's) which tend to
persist in the environment and, therefore, special care is required
in the handling, possession, use and disposition of Pyranol(EDto
prevent its entry into the environment. Accordingly, Buyer agrees
to defend, indeqnify and hold hérmiesé Seller, its directors,
éfficers, emplo}ees, and agents from and agaiﬁst any and ail
liability,‘lgssi damage or expense which Seller, its directors,
officers, employees or agents may suffer as a result of claims,
demands, costs, proceedings.or judgments arising ocut of, or in
connection ;ith, the possession, handling, use, sale, or diséosition

of any Pyranoﬁ::lpurchased by Buyer, or delivered to Buyer, pursuant

‘to this order.

Al

= Registered Trademark
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Aroclors are among the purest commercial chemical
compounds, virtually free of even traces of conducting
impurities, For this reason, the Aroclors’ dielectric
properties closely approximate the theoretical maxi-
mum for the particular organic compound. With their
stability, heat resistance and flame resistance —
Aroclors can be used for a variety of heavy-duty
dielectric epplications.

electrical applications
of aroclors

DIELECTRICS FOR ASKAREL
TYPE TRANSFORMERS
AND CAPACITORS

Monsanto Aroclors are used per se and are formu-
lated for the liquid coolant-insulation fluids in
transformers and capacitors. Such dielectrics must
be highly pure with dependably minimal traces of
electrolytes. They must be chemically stable and
non-corrosive to a wide variety of structural ma-
terials. Most important, the dielectric fluid must
be fire-resistant.

: Aroclors are the only liquids in low cost commercial

P o~ supply that meet these exacting requirements,
P Liquid Aroclors *1242,” "1248,” *“1254,” and
- . “1260” are used directly, or these are carefully
'i’ formulated with chlorinated benzene and other
additives to make askare] fluid for particular needs.
' : Typical formulated askarel fluids are shown on the
following pages. ) .

-Aroclors ““1242" and “1254" themselves or in special

formulations are used as the dielectric in fixed

paper capacitors, for the power factor correction
in utility transmission lines; for home appliances
such as air conditioners, furnaces, washers and
. driers; for electric motors; and for ballast in fluo-

772585
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rescent fixtures. There are also a number of applications in DC systems, in con-
densers. and the new energy storage capacitors.

The Aroclor fluids can be used in a wide variety of applications requiring a special-
ized dielectric. Monsanto works closely with electrical equipment makers to
develop the proper dielectric with the exact physical properties required by the
engineering of the equipment.

IMPREGNATING COMPOUNDS

Because of their nonflammability, high resistivity, and dielectric strength and
low power factor, the liquid and resinous Aroclors are extremely useful materials
for many applications as impregnating compounds. An important application of
Aroclors in the electrical field is the use of Aroclors 1260, 4465 and 5460 in wire
or cable coatings and as impregnants for cotton and asbestos braided insulation.
Because they possess high purity and excellent electrical resistance, Aroclor 1254,
5460 and 1268 make excellent dielectric sealants: to close the pores of carbon
resistors, and to sea! electrical bushings and terminals.

Since the lguid Aroclors will absorh sufficient moisture from
the atmosphere to impair the electrical characteristics, it is
customary to treat Aroclor intended for this appiicatian befors
use with a dehydrating clay. An etfective produect for this
purpase 13 Attapulgus clay 80. 300 mesh dried far 4 hours at
4Q0°C. and usad at the rate of 0.10% based on the weight of
Arcclor, followed by filtration, Treatment is improved if the
Aroclor 1s heated to 50.55°C.
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TYPICAL TRANSFORMER ASKAREL
(MIXTURE OF ARQCLOR AND CHLOROBENZENES)

Property Tvpical
Vise. @ 37.8°C. {ASTM Da88) 4145 Sec. Saybolt Univ.
Spec. Gravity @ 15.5.15.5°C,,
ASTM D28n 1.563-1.571
Color, APHA 150 mazx.
Candition Clear
Acidity, mg, KOH /g. 0.01 max.
‘hur Pt., *C.. (ASTM D97 ~44°C., or lower
.-'i'!prglmc Chlon ppm 0.10 max.
mcnvo Inde 1!.'1 1.6075.1.6085
T, D c istillatiom Ra w ng
- Go ArQ-
- m m.au' _.,.

~—

F: 1121
’!l(

Wntzr Contant, ppm, | ;E

ivity, 100°C., SMV.. 01" gag:

cyclm?
'I'in Tc%ph-syi :
(m DM)‘ -
Fi.md rime®.
Are Formed Gases*® °

(Oxygen Free Liquid W

Electrical Stability® Aftar heating for 96 hours @ 100°C in a
_ closed container, che resistivity should not
decrease more than 10%

bapstible gases including carbon
hydrogen and volatils bydro-

TYPICAL CAPACITOR AROCLOR

Preoperty ’ Typical
Vise, @ 37.8°C. (ASTM Das8) ° 82-92 seconds Saybolit Univ.
Specific Gravity @ 238/15.5°C 1.381-1.292
(ASTM D287) R
Color, APHA 50 max.
Condition Clear
Acidity, mg. KOH /g, 0.01 max.

“Determined by 100013 regueil.

772587

Q70NN ANTO



DIELECTRIC CONSTANT @ 1000 CYCLES

Typical Capacitor Aroclor (continued)

Property Tvpical
Paur Pt., *C. (ASTM Da7) —14 or lower
Inorganic Chlorides, ppm. 0.10 max.
Refractive Index @ 25°C. 1.6240-1.6260
Diatillation Range (ASTM D20) 10¢; 325°C. min.
Corrected for stem and baroe
metric pressure 905, 360°C. max,
Corrosion After heating with aluminum for six hours

at 210°C * 10°C the aluminum must not

be corroded cither on visual or weight in-._
spection and the Aroclor 1242 should!<SSoee.

meest the following specs.:
Color, APHA 60 max.

Acidity, mg. KOH/g.  0.01 max. '\_: .

Inorg. Chlorides, ppm  0.10 max.

Candition Clear

Water Content, ppm 35 max.
Resistivity 100°C. 500 valts DC @ . . .

0.1" gap 500 x 10% chm-cm., min.
Dielectric Canstant 100°C. @ 1000

cycles (ASTM D924) 4.7-4.9
Flash Point Cleve, Open Cup® 170°C., min.
Fire Point °C.* None to beiling pou:u:
Suifates (ASTM-D117-31)* None
Fixed chlorine content (Carius)* 41.5-42.5%;
Specific Heat @ 25°C.° 0.29
Evaporation @ 100°C for 6 hrs.* 0.4% max.
Dielectric Strength (KV) s Min.

(ASTM D8T7)*
* by soecal

TEMPERATURE CENTIGRADE

BY COUNTESY OF TME JOURRAL CF FRARXUIN INSTITUTE

ARD SELL TELEPWONE LABORATORIES
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Because Aroclors have excellent shear resistance, heat
stability, and are chemically stable . . . they can serve
in dozens of mechanical applications for transferring
mechanical power, heat, and variable pressures. Aro-
clors do not attack metals even at high temperature;
they resist oxidation, chemical and mechanical break-
down under a wide variety of environmental conditions.
In addition, the Aroclor liquids used as lubricants
impart a high degree of extreme pressure lubricity.

nical applications

"of aroclors

Camzz3 zaurieny a1
P¢00-I04M J4rn22Mant Jwnudn

Y423 Somgndated I=tusthes, 1Ac.

HEAT TRANSFER

Aroclors are outstanding for use as the heat transfer
liquids in indirect heating systems. Aroclor systems
can transfer closely controllable, uniform heat to
chemical processing vessels, food cookers, potato
chip fryers, drying ovens and other installations
where the fire source must be removed from the
point where the processing heat is used. Aroclor
1248 is used most frequently in such indirect
heating systems. :

Heat transfer with Aroclors has many advantages.
Processing heat up to 600°F. can be delivered in
a non-pressurized system, reducing the construction
costs of the heating system. The fluid in properiy
engineered systems will last without significant
degradation for from five to seven years. The
systems present no fire or expiosion hazard, since
the Aroclor does not support combustion. In ad-
dition, there is no day to day conditioning of boiler
water, inasmuch as the Aroclor requires no con-
ditioning, and Aroclor systems require a minimum
amount of insulation. Aroclor systems operating at
atmospheric pressure have been used successfully
since 1941. Aroclor systems can operate safely and
efficiently on gas, oil or electricity.

772589
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Aroclors 1242, 1248 and 1254 are used as a circulating heat transfer medium with
great success, Good circulation and a well designed hedting system are necessary
to prevent local overheating. Aroclor 1248, however, is recommended for universal
use up to 315°C (600°F1 because of its fluidity at low temperatures and its fire.
resistance. The liquid Aroclor 1248 is readily pumpable with centrifugal pumps
to temperatures as low as 50°F.

In processes where a cooling cycle must also be introduced, provision can easily
be made for shunting circulating Aroclor through a water cooled heat exchanger,
thus employing one medium for both heating and cooling.

In special cases, Aroclors 1242 and 1232 can be substituted for the Aroclor 1248.
If low outside temperatures are encountered, the less viscous Aroclor 1242 can
be used.

Aroclor 1232 may be used where outdoor temperatures as low as 20°F are en-
countered. While Aroclor 1232 is serviceable for unpressurized heat transfer, this
Aroclor compound is not quite as fire resistant as “1248" or “1242.”

Monsanto has available an “Engineering Heat Transfer Data” booklet that gives
design guidance on Aroclor systems. In addition, Monsanto can suggest sources
for Aroclor heaters and equipment. ;

1€9700 ANHO
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HEAT CAPACITY OF AROCLORS
AT VARIOUS TEMPERATURES
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EXPANSION MEDIUM

Because of their stability at high temperatures and ability to withstand frequent
temperature cycles without gum formation, the liquid Arcclors are used as the
actuating medium in bellows controls, thermostats, industrial temperature control
regulators and other kinds of automation equipment.

The average coefficient of expansion of Aroclor 1248 per degree F. within the
various temperature ranges indicated in the table below was determined by using
the simple formuja Vt=Vt! (1+a (t—t,}]. The coeficient, a, has been calculated

at 100°F increments, as follows:
Average Coefficient of

Temp. Range F Expansion cc.ce/F
0 to 100 0.00037
100 to 200 0.00039
200 ta 300 0.60040
300 to 400 0.00046
400 to 500 0.00048
500 to 600 . 0.00051
The specific volume of Aroclor 1248 at different temperatures is as follows:
Temp. °F. Specific Volume mi/gm d
0 0.674
100 0.699
200 0.726
300 0.755
400 0.790
500 0.828
600 0.870

LIQUID SEALANT FOR FURNACE ROOFS

The liquid Aroclors 1248 and 1254, because of their low vapor pressures and fire-
resistance, make excellent liquid sealants, These non-evaporating fluids have
good flow at slightly elevated temperatures and are chemically stable at elevated
temperatures. Consequently, the liquid Aroclors make excellent fluid sealants
for any application where the use of oil would create a fire hazard. In the trough
of annealing furnaces, for example, Aroclors make dependable fire-safe roof seals.

VACUUM DIFFUSION PUMP 0OIL

The fluid Aroclors 1248 and 1254 are highly stable to air; they make good oils for
vacuum pumps at a much lower cost than high priced silicone type oils. These
Aroclors operate efficiently in vacuum diffusion pumps used to pull high vacuum for
metalizing plastics; dehydrating foods, medicinals; and for drying capacitor cones.

. DUST ENTRAPMENT

Because Aroclors are non-drying and tacky, they make excellent coatings for
capturing dust, lint and other fine air-borne particles. Aroclors 1260 and 5460 are
used successfully to coat fibrous glass air filter pads, metal mesh and other ma-
terials used for filtering air and gas streams. R '
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With their wide range of -physical properties, their
inertness, lubricity, and vapor-suppressing chargc-
teristics — Aroclors can be valuable ingredients in an
extraordinary variety of formulated products. They
are compatible with a variety of solvents, oils, resins.
They are virtually non-volatile and . permanently
thermoplastic; they will not react with other chemicals
in the formulation. In oddition, their low cost makes
their use for special purposes eminently practical
and economical.

aroolog in special product

formmulat

ons

SEALERS FOR GASKETS

Aroclors — particularly when hot — swell rubbers
like Hycar, Koroseal, PerBuna N, and Neoprene.
Wherever seals and gaskets of natural or synthetic
rubber tend to shrink under heat and use, Aroclors
1232, 1242 or 1254 can be used as a swelling agent
to tighten the shrunken seal. An example is in
automotive transmission oil: a small amount- of
Aroclor in the oil swells the seal in place, saving the
cost of tearing down the equipment to replace the
seal or gasket. Aroclors can be used in gasket seal-
ing compounds to swell the rubber after the gasket
or seal is in place.

DEDUSTING AGENT

Aroclor 1254 is a low cost dedusting agent which
can “hold dowm’ the dusting of a variety of
chemical products. Because Aroclor 1254 resists
both combustion and oxidation, it can be used to
control dusting of highly reactive compounds. As a
typical example,® a few tenths of one percent will
control the dusting of calcium hypochlorite.

“Covared by U. 3. Potart Na 2.921.911. lssued January 19, 1980, and ssugned 1o
Ponmppet Charmcaty Carg. '
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Aroclor 5460 and 1254 act as vapor suppressants. The United States Department
of Agriculture scientists reported that the inclusion of from § to 25 parts per
hundred by weight of Aroclor increased the effective kill-life of a lindane spray up
to ten times. A painted or metallic surface sprayed with certain chlorinated in-
secticides fortified with Aroclor will remain toxic to flies, ants, roaches, silverfish
up to 2 to 3 months. The Aroclor resins suppress the rapid evaporation of the
volatile insecticides without adding odor or other objectionable residus. Formula-
tion into insecticides is quite simple; the Aroclor is dissolved in a suitable solvent
compatible with the insecticide formulation, and mixad in. The most pronounced
effect for increasing the kill-life of the insecticide is obtained with lindane, chlor-
dans and BHC. Aroclors are recommended for chlorinatad insecticide formulations
to be used for non-crop spraying. Thmrlowcostmakesthmuseammtpracnml
way to lower the ultimate cost of insect control

Aroclors are compatible with various natural waxes, such as carnauba and others,
including those used to formulate casting wax. Aroclors help impart to the finished
casting wax a number of desirabie properties: hardness without brittleneos;
resistance to shrinking; sharp definition; sharp melting point; and fire-resistance.
Wazxes formulated with Aroclors are non-tacky and highly stable. Aroclor-contain-
ing wazxes are widely used in making dental castings, in tha precizion casting of
aircraft parts, and for casting costumne jewelry. Aroclars 1254, 4465 and 5460 are
the ones most frequently wsed, the proportions dependent upon the properties
mqnnedmthaﬁnmhedeunhofthoh:ghestquahtypxmmmtmgm
medmthe"lostwu”procalmfurmnlntadthhArocbn.

Aroclors 1254, 1268 and 6460 are ueed in the manufactura of specialized abrasives,
Because of their excellent bonding characteristics, high thermal stability and
resistance to oxidation and corrosion — Aroclars are used as the carriems for
abrasive materials, A msjor use i3 as part of the bonding agent in specialized

For specialized lubricants requiring good extrems pressure (EP) characteristics,
tha liquid Aroclors maks excellsat additives, The Aroclors mpart high temperature
stability, excellent lnbricating qualities, and weather and corrosion resistance.
As an example, Aroclors are used to formulats gresse and pipe thread compoands
for use in oxygen systems. Greases formulated with Aroclors have a high chemical
resistance, are suitable for use in comtact with corrosive chamicsls, Gear oil lnbri.
cants containing Aroclors have good resistance to sheer degradation and high

772594
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temperature stability. Added in small amounts to railroad car journal box oils,

Aroclors impart better extreme pressure lubricity and reduce the incidence of
“hot boxes.”

The heat-resisting, nonflammable characteristics of the Aroclors make them
attractive in themselves as lubricants under conditions of high temperature. As
an example: in governor systems of central power stations, Aroclor 1248 is well
suited to this lubricating application.

Straight Aroclor 1254 givesa excellent resuits on a roller bearing test operating at

255-260°F with much less carbonization or decompeosition than the usual spindle
oil under the same conditions.

As an extreme pressure (EP) lubricant base added to a petroleum hydrocarbon
oil in amounts up to approximately 15 by weight, Aroclors 1248 and 1254
materially increase the load-carrying properties without reducing the viscosity
of the resulting composition. These two Aroclors represent one of the more satis-

factory carriers for the element chlorine as an extreme pressure base, possessing
the following advantages:

1. STABILITY . . . even at higher tamperatures, which assures thers will be neither
" separation of components nor appreciable change in physical or chemical properties
during long periods of operation.

2. NON-VOLATILE. Many other types of chlorine bearing compounds are so volatile

as to rendar them unfit for long penods of service. The Aroclets are non-volatile at
normal temperatures.

3. NON-OXIDIZING. Aroclors do not oxidize nor ‘thicken up” to an objectionable
degree,

4. NON-CORROSIVE ., . toward metal surfacea,
8. NON-ABRASIVE. Amdon exerts no abrasion on the machined surfaces.

8. NON-HYDROLYSIS Aroclors do not hydrolyze in ths presance of water, thus
avoxdmg the generation of hyd.rochlonc acid.

. COMPATIBILITY. Arcclors are completely miscible with mineral oils.
8. COLOR. Aroclors do not darken or change the color of lubricating oil.

Submerged Lubrication

Under conditions of lubrication subjected to exposure to water displacement such,
for example, as lubrication of bridge rollers, a heavier-than.water lubricant can

be prepared from mixtures of Aroclor and oil, of which the followmg are typical
examples:

¢, by weight . Gravity at Approx.
Mix No. . Ol Aroclor 1248 Pour Pt. 15.5°C. Pounds Gal.
1 50 50 0°F 1.1263 9.4
2 25 75 +5°F 1.2703 10.6
Viscosity 210°F-160 Saybolt Secs.

Color ASTM 178
Flash Point 545°F,
Pour Point 15°F.

“Sngnt Stoes: Granty APY 22.23
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Aroclors In Industrial Cutting Olls

Aroclor 1254 is used tc formulate the finest quality “straight” and *‘soluble” or
emulsifiable-type cutting oils. The Aroclor functions as an excellent extreme-
pressure lubricant and it is far superior to aliphatic chlorinated hydrocarbons
because of its higher order of thermal stability. The heat resistance is most
important in cutting oils for machining high grade steel. With Aroclor cutting oils
there is a lower degree of hydrolysis which minimizes the staining of the metal.

AROCLORS IN ADHESIVES )
Aroclors are outstandingly useful ingredients in the formulation of various types
of adhesives. Besides a plasticizing action on the adhesive’s resin base, they add
valuable properties to the adhesive bond. Aroclors offer a variety of property
improvements to adhesives based on polyvinyl acetate, to rubber cements and to
hot melt adhesives. )

Aroclors strongly resist attack by water, acids, alkalies and other common cor-
rosive influences, as well as microorganism attack. By proper selection of materials,
adhesives containing Aroclors can have outstanding resistance to most of the
destructive factors that injure bonding properties.

- |
Hot Meit Adheaives |

A typical starting formulation for a cellulose acetate butyrate hot melt adhesive
with Aroclor 5460 is:
Parts by Weight

Half-second cellulose acetate butyrate 35.00
Aroclor 5460 30.00
Dioctyl phthalate 115.00
Newport V-40 19.89
Santonox* 0.1

Syn Fleur 56 0.01

The above coating can be applied at about 350°F. Ventilation should be provided.

A typical starting formulation for an ethyl cellulcse hot melt adhesive with Aroclor
5460 is:

Parts by weight
Ethyl cellulose, 50 cpr - 24
Argclor 5460 1
Lopor No. 45 Mineral Qil 57
Bakers No. 15 Castor Qil 5
Epoxy soybean oil 3
Paraffin wax (m. p. 135°F) 3
Santonox” 1

*Sartonas: Mansanie Chem, 23, ‘ragemars. egistered U, S, PaL Ofe.
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Heat Sealing Adhesives

Chliorinated rubber and Aroclors 1254 and 1260 make excellent heat sealing and
label adhesives, These adhesives have high chemica] resistance and extremely low
moisture vapor transmission. A typical starting formuiation is:

Parts by weight
Parlon (125 centipoise type) 20
Aroclor 1254 6
Aroclor 5460 6
Toluene 68

PVAc Emulision Adhesives

Aroclors 1221, 1232, and 1242 impart excellent tack and stmng bonding power to
polyvinyl acetate emulsion adhesives. They readily blend with simple stirring and
gince they are liquid at room temperature no pre-melting ia required. The hardness
required in the adhesive’s end use can be varied to suit simply by selection of the
Aroclor without materially changing other properties. The Aroclors are compatible
with PVAc emulsions at a level of up to 11 parts of Aroclor in 100 parts of PVAc
emulsion,

An excellent type of hot melt book binding adhesive can be mada as follows:

- Parts by weight
Formnla 17 Foommia 18 Formnula 19

Gelva polyvinyl acetats .

resin V-T 100 68 —_—
Ethyl calluloas —_ 16 —
.Gefva CSV-16R —_ —_ 100
Santicizer 160 — 18 _—
Rosin WW s -_— .
Dibutyi phthalate 30 —_— 30
Aroclor 1254 55 4 58

Bychanmﬂ:otapaaipdyvmimtatcmnnﬂmdmﬂmhotmdt.the
vmmtyafthamdt-bemmndorduuﬂwiﬂmuzchmgmgthamtxoof
mtoplasbanr T

-

T e

: Polyur.mnn. R.sln Adh.-lvo.
‘Anmnmtﬂmkmgummvemgwmmhamadeufonm:

Parta by weight
PumtA—  Multzani FLD* _ 100
iyl . e %
Pat B— Mulirani FLD* =T L 100
Mondur C* EERRN T

PmAmamlnIhhﬁh:cbyhlﬁmMM
to dry thoroughty. Thuﬁhncuﬂ:ﬂ-w'ﬂhhn&
udthmmlnﬂn:hdmmah.. P

“Metay Ch ca L \l-&’-.“.
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Epoxy Adheslves

Aroclors can be used to extend epoxy resin adhesives. The extending greatly
reduces the formulation coet with a minimum effect on the-bonding characteristics
of the adhesive,

Aroclors can be used to extend or subetitute Carnauba Wax and reduce the cost
of the wax formulation. Several practical formulas are available using Aroclors
to make wax blends that possess the qualities of Carnauba Wax. These blends
can be used for automobile, wood, leather and linoleum polishea,

Selected Aroclors such as 5460 used in conjunction with various waxes make
excellent impregnating compounds for furniture drawers, etc., to prevent sticidng,

Resinous Aroclors used in combination with wazes make excellent and inexpensive
sealers for concrete and masonry surfaces, wood, fiber board and paper products.

The Aroclors may be used to impregnats cloth, paper, wood or asbestos in order
to impart moisture and gas resistance, adhesion, insulating properties, alkali or
other chemical resistance, flame resistance, or lubricating qualities. For this type
of formulation they are used in combinations with other materigls snch as wazxes,
inorganic pigments, asphait, tars, ahoninum stearate, sulphur, ete., in order to
obtain exactly tha physical characteristics desired for the specific purpose. Aroclors
1254, 4465 and 5460, or the corresponding dark-colored products, are suggested
as moat applicable.

Wood impregmated by vacuumqprea;!ura method with the following mxxture .

Aroclor 4465 70%
Microcrystalline Wax. 209%,
Sulfor - 10%

. « . ig definitely tougher, harder and more maisture resistant than untreated wood.
This coating is very resisteni to acids and alkalies but will be attacked by aromatic,
aliphatic or chlcrinated hydrocarbors. The surface is not appreciably discolored
andcanhapamtad.deegremofhardnemandadhmnnmbeobtamed
by varying the Aroclor: wax: sulfur ratio.
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For use as moisture proof coatings on wood, paper, concrete and brick, the
Aroclors are best combined with waxes, especially paraffin or Carnauba, oils such
as mineral oil or drying oils, and synthetic including modified alkyds,
phenolics, chlorinated rubber, polystyrens, styrene-butadiens co-polymers, ethyl
cellulose, celluicse acetobutyrate, benzyl cellulose or vinyl resins. Selection of
materials for use in combination with Aroclors depends on end use requirements
of the specific application.

The simplest compositions contain only Aroclor and paraffin, A moisture proofing
compound composed of 969, (by weight) of Aroclor 5460 and 4%, paraffin (melting
point 54°C) has an ASTM softening point of about 82°C and s very efficient.
Substituting Aroclor 4465 for Aroclor 5460 produces a compuund with & softening
point of about 58°C.

Softening point and viscosity when melted may be further decreased by using
mixtures of Aroclors. For exampls, a compodition containing 409, of Aroclor 1260,
56% of Aroclor 5460 and 47, of paraffin will be very soft at ordinary temperatures.
Increased proportions of paraffin will also produce softer compounds.

An excellent melt coating for paper and cloth was reportad by W. M.Gearheart
and F. M. Ball, OFFICIAL DIGEST, Vol 343, 1963: ) :

Half-second Butyrate 50%
Dioctyl phthalate : - - 9.99,
Aroclor 1260 ) 40%
Isnol - ' ’ 0.1%

Thncoatmgmyh&apphdhykn:l’eormﬂcat 350°F; th-apphcahanmqunm
no aolm’lhemhngunpapuor&hm hes extremaly good flexibility.

--'OJ

T Y ol

> qd "-.'
- -

- . W .f‘;T*' .
‘.\..."_'_lg:_- -

Aroclor %nsﬂlmfwmpmdmg ro‘h:gravmand other printing inka.

A mphmkaﬂahh fwmmhondpapa‘euntamsﬂnfoﬂomgmmdmm- .

Arocior 465 - 40%
Labricating Ol (SUV 1200 @ 100°F) 3%
Paraffin O (SUV 76 @ 100°F) 209
Carbon Bleck A%
0il Solukls Dye 19

Aroclor 4465 may aiso be veed in the preparation of imitation gold leaf. A thin
coating of the- Arocior is applied bot to cne side of paper. Whils it is still hot,
bronze powder iz spresd upon the coating. The bronze powder adheres to the
Aroclar completely covering the paper. This product is wed in meaking. the “geld

772599
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leaf™ letters on books, etc. The paper treated with Aroclor and bronze powder is
placed upon the book binding. A hot die is pressed upon it. The Aroclor softens
and sticks the bronze to the binding and forms a coating over it to protect it
from tarnishing.

The Aroclors are also used as vehicles for carrying the pigments used in glass
decoration. When the decorations have been applied and the glass is fired, the
Aroclors volatilize without carbonization and thus aveid discoloration of the glass.
Aroclors 1254 and 4465 are used for ceramic decoration.

PAPER TRANSPARENTIZER

A treating liquid that makes paper transparent for use as tracing paper, window
envelopes, and special packaging can be formulated with Aroclor 5460 and poly-
butenes. A typical economical formulation is:

Aroclor 5460 309
Indopol H-300 . 259,
Toluene 45%

In the paper treating formula, the proportions of Aroclor to Indopol may be
varied from 2:1 to 1:2 respectively.
MASTICS, SEALING AND CAULKING COMPOUNDS

Aroclors and polybutenes can be blended with inorganic fillers to make excellent
sealing and caulking compounds. A typical “filler” wouid be:

Whiting 50%
Talc 30%
Lithopone 109,
7 M Asbestos - 10%

By combining selected Aroclors and Indopol polybutenes, it is possible to produce
a wide range of hardnese, viscosity, flow and bonding characteristics in durable
sealing and caulking compounds.

Excellent mastics, 00, can be prepared by blending selected Aroclor resins with
Indopol polybutenes. The mastics have good adhesive qualitites for specialized
uses such ag sealing of automobile body construction.

PERMANENT TACK COATINGS

Aroclors and Indopol polybutenes can be blended in a variety of proportions to

" make permanently tacky coatings. These coatings may be applied to fabric or
paper to provide a permanently “sticky” surface. Insecticides, for example, can
be blended into such coatings to make insect traps or insect barriers on tree trunks
for tree foliage or fruit protection. These coatings can also be used for tapes and
sign backing.
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Aroclors are valuable as low cost plasticizers for
a variety of applications. Aroclors improve chemical
resistance, flame retardance, oxidation resistance,
and reduce the cost of plasticized elastomers. De-
pending upon the use, the various Aroclor compounds
offer a number of benefits to the user.

aroclors in plastics

In almost all formulations, the use of a selected.

Aroclor as a plasticizer reduces the cost per pound
of the formulation.

Another valuable use of Aroclors in the plastics
field is as a grinding and dispersing medium for
pigments. )

The Aroclor compounds are compatible with most
common plastic materials; they are compatible to
the extent of practical use with the following:

Asphalt

Benzyl Cellulose

Carnauba Wax

Celiulose Acetate Butyrate

Chlorinated Rubber

Coumarone-Indene Resins’

Dammar Resin

Ester Gum

Ethyl Cellulose

Epoxy Resins

Manila Gum

Nitrocellulose

Paraffin

Phenolic Resins

Polyethylene

Polyester Resinsg

Polystyrene Resins

Polyiso-Butylene

Polyurethanes

Polyvinyl Acetate

Polyvinyl Chloride and
Polyvinyt Butyral

Polyvinylidene Chloride

Roein

Rubber

Styrene Butadiene Co-Polymers

Vinyl Resins

772601
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Aroclors are not compatible with cellulose acetate or with phenolic resins in
the final stage of condensation.

In selecting the proper Aroclor for 2 given use, the degree of flexibility imparted
increases progressively in the order of: hard resinous Aroclor, soft resinous Aroclor,
liquid Arocior. Conversely, the hardness of the plasticized elastomer increases
progressively with the choice of: liquid Aroclor, soft resinous Aroclor, hard
Aroclor resin.

POLYVINYL CHLORIDE

The Aroclors are valuable :3 secondary plasticizers, or plasticizer-extenders for
polyvinyl chloride formulations. The Aroclors impart greatly improved chemical
resistance over conventionally ester-plasticized compositions. For example, a
formulation plasticized with 3 parts of DOP and 1 part of Aroclor 1254 shows the
best chemical resistance of any plastxcxzed polyvmyl chloride formulation evaluated
to date.

Aroclor 1262, when used as a co-plasticizer with DOP, greatly reduces the amount
of migration of the plasticizer to nitrocellulose lacquers. Aroclor 5460 is frequently
used as a plasticizer-resin-extender to make flameproof vinyl tiling compositions.

In vinyl chloride co-polymer resins for solution application, the combination of
Aroclor 5460 and Aroclor 1254 is widely used because of its outst.andmg chemical
resistance.

RUBBER—NATURAL AND SYNTHETIC

The liquid Aroclor compounds — 1221, 1232, 1242 and 1248 — have a strong
plasticizing action on rubber, both natural and synthetic. Aroclors 1254 and 1260,
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when milled into rubber, impart permanent tackiness and adhesion to the
composition.
Aroclors 2565, 4465, 5460 and 1268, when incorporated in neoprene rubber in

amountaashxghas@parﬂperlOOpaﬂxofmhbermakacompomtmna that are
extremely flame retardant.

The Aroclors generally show a high degres of compatibility with epoxy resins;
this group of materials is one of the very fow plasticizers that possess such high
compatibility with these materials, The lower Arocler numbers, 1221 and 1232,
- imnpart a high degree of flexibilizing to epoxy compounda. The more resinous snd
solid Aroclors have little effect on the flexibility of the compound; in fact, they
tend to act as reinforcing materials, Aroclors have littls effect on epoxy resins’
hardness, tensile or compressive yield strength. The ultirsats campreasivae strength
can be improved by using solid Aroclors in phthalic anhydride cuared systems.
All of the Aroclors, when used at a rate of 15 to 20 parts per humdred of regin,
greatly retard the burning rate of epoxy compositions. If a small amount of
antimony oxide iz added in addition to the Aroclor compounds, the materials
then becoms non-burning. .

Aroclor 5460, whmumdmlowdmtypnlyaﬂ:y!matohmto{m% —in
combination with 109, antimony oxide ~— makes the compound self extinguishing.
Compared to other materials that make polysthylena self extinguishing, Aroclor
5460 has much leam effect an tensils, yiald and elongation properties, In addition,
thahnatatahﬂ:tyofﬂ:aAmdwmmpmdmmﬁymﬂofhoothermtemls
commonly used to make polyethylens self-oxtinguishing.

Incorporation of tha solid, resinous Aroclors will make asphait self extinguishing.
Poagible applicaiions of this type of formnlation include caunlking compounds,
roofing compounds and scund-desdening coatings. Normsily, 309, of an Aroclor
mhum‘mmhmuphmm&atndfmm

-

Inurpr;nhanafmodnrmapoly-tu'mnmmbmtﬁlwﬁhmtmonyondn
greatly reduces the burning rate of poiyester regins, A mixture of sufficient armounts
ofaehctxvnAmcIanwﬂlpmd:mpolyumthatmadfmgunhmg.

‘.'.,

Considerabie interest has been displayed in the uae of Aroclors in phenolic lami-
nating resins, to make compotnds that are lame resistant. Normally, the higher
molecular weight Arocler, such as Aroclors 1260, 1262 and 5460 are evaluated

for this purpose.
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Aroclors are soluble in paint and varnish oils and
solvents and are compatible with most film-forming
coating resins. The Aroclor compounds improve
adhesion to the substrate. Adding Aroclors to paint,
varnish or lacquer formulations imparts properties
to the film that correspond to the particular charoc-
ter of the Aroclor used. The hard, resinous Aroclors
tend to give increased hardness to films; the viscous
Aroclors impart flexibility.

Aroclors are excellent grinding and dispersion media
for pigments used in paints and varnishes. Aroclor
1254 is used to disperse aluminum powder in a
paste form which can be incorporated easily into
paints and varnishes, The Aroclor imparts excellent
leafing qualities, brightness or luster and does not
tarnish the aluminum pigment on aging. Moreoever,
the coating composition does not support combustion.

aroclors in paint, varnish
and lagcquer formulations

_ VARNISHES AND ALKYDS

. Aroclors 4465 and 5460 will produce paints that
.o ' are very quick drying and yet have excellent
. .. durability. The weight of Aroclor used may be
i : from 309, to 50%, of the weight of ths oils.

o\ S ' The Aroclors do not react chemically with oils,
A v hence thera is no advantage in heating together in
- ‘-.‘ g Co making a varnish. They are best added as a “chill
% \ L back” or as a cold cut in the thinning operation.
\ = i ) As far as incorporation of the Aroclors is concerned,
\ [ the only reason for heating is to make the Aroclors
L liquid so they can be more readily mired with

o the oils.

- \ 4 Aroclor 1260 is best for short oil varnishes that are
oo\ required at the same time to be flexible. The
- * \\ Aroclors impart water and alkali resistance, and
"T_=-- with these qualities enhance the value of the other

reqing used in the varmish. The suggested starting
formulation is two parts by weight of oil, one part
of Arocior 1260 and one part of other resin. These

e m——
'______,.4 - -

1]
2 —
- T
{
1
[]
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proportions can be varied as required. The Araclor may be considered to function
in the formulation as an oil, with the difference that it does not oxidize and lose
its flexibility.

Resing of the alkyd, phenolic or ester gum type, with a harder Aroclor such as
5460, may also be used in making varnish formulations.

EPOXY RESIN COATINGS

The high compatibility of Aroclor compounds- with epoxy resins makes these
materials of great value in formulating epoxy coatings. Normally, 10 to 159% of
Aroclor 1260 or 1262 is added to the epoxy composition to improve flexibility
wn;t!il1e a minimum effect on the corrosion resistance and adhesive characteristics
of film, :

NITROCELLULOSE COATINGS

In pyroxylin or nitrocellulose lacquers, the Aroclors can function both as plasu-
cizers modifying the properties of the film and as film-forming bodymg resins,
Aroclors are highly compatible with nitrocellulose and with other resing and
_ plasticizers commonly used in lacquer formulating. They impart weather resist-

ance, luster, adhesion and decreased burning rate. The Aroclors’ excellent electrical
characteristics (high dielectric strength and resistivity and low power factor) and
their property of retarding the passage of moisture and gases through nitrocellulose
make the Aroclors of special value in coatings for electrical insulating materials.
To illustrate the modification possiblé to obtain by changes in formulation, three
lacquer formulas are given below. All have excellent durability but the third is
much softer and more flexible than the other two. Only the solids contents are
given. The amounts tabulated are parts by weight.

Aroclor Lacquers
No. 1 No.2 No.3

14 second Nitrocellulose (dry) T 100 100 100
Dammar resin 80 -— —_
Ester Gum —_— 80 —_—
Aroclor 1260 20-39 20 80-70
Dibutyl Phthalate 200 20 —_
Tricresyl Phosphate —_ — 39-70

No. 1 and No. 2 have excellent sanding and polishing qualities. No 3 is very
flexible but too soft for sanding.

Where extremely high flexibility is desired, as for example in lacquers for high
tension automotive cables, the following composition is suggested:

15-20 second R. S. Nitrocsliulose 100 parts by weight .
Tricresyl Phosphata 120 parta by weight
Aroclor 1242 80 parts by weight

The accompanying trilinear dxagrams show the practical compatibility limits of
Aroclors 1254 and 1262 when used in combination with some other resins and
plasticizers. Aroclor 1260 gives values almost the same as those shown for 1262,
The less viscous Aroclors have greater compatibility; the more resinous Aroclors
have less compatibility than the ones shown.

772605
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n t. (rilinear diagrams, the compositions, represented by any point in the
mnshaded areas, are those which produce homogeneous lacquer films. On the
ther hand compositions represented by points in the shaded areas producs
npractical, segregated, brittle or soft films. For detailed information as to the
erivation and use of thesa diagrams reference i» made to the following articles:

Jenkins & Faster, “Campatibiity Relrtionshina of the Arocsors n Nmm
Ind. Eng. Chem, 23, 1362 (1931}

Hefmann & Reid, “Graphical Methods In Lacguer Techmoiogy,™ Ind. ﬁl(. Chem, 20,
431 (1928); “Formuiation of Nitrocellulase Lacquens,” Ind. Eng. Chem, 20, ﬂ(!m
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CHLORINATED RUBBER AND STYRENE-
BUTADIENE COPOLYMERS

Aroclors are outstanding for compounding modified rubber finishes. They impart
exceptional corrosion resistance, chemical resistance, oxidation resistance to these
coatings, and improve adhesion. Typical applications include masonry coatings
for swimming poois, stucco homes and highway paints, as well as protective and
decorative coatings for steel structures, railway tank and gondola cars, wood and
metal maritime equipment.

In rubber base coatings, Aroclor 1254 is used as a liquid flexibilizing plasticizer
and commonly used in combination with Aroclor 5460 which serves as a resin
fortifier. The outstanding chemical resistance, corrosion resistance and oxidation
resistance of rubber base Aroclor coatings make them outstanding protective
coatings for chemical plants, boats, highway marking, and masonry. Monsanto
Technical Bulletins No. PL-306, PL-311, and PL-326 cover the use of Aroclors in
rubber base coatings.
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CELLULOSE ACETATE BUTYRATE LACQUERS

The higher Aroclor compounds are widely used with cellulose acetate butyrate,
in the manufacture of low cost lacquers that are flame resistant. Typical uses for
this type of lacquer include paper coating, lacquers for plastics and strippable
coatings for paint booths.

A typical paper lacquer with minimum tendency to curl is reported” to contain
the following: ’

By Weight
Half-second Butyrate 20%
Aroclor 1260 20<%
Acetone 106
Isobutyl Acetate 105,
Ethyl Alcohol 10¢;
Toluene 309,

ETHYL CELLULOSE COATINGS

The Aroclors are highly compatible with ethyl cellulose. The liquid Aroclors
impart great flexibility, the resinous Aroclors impart great hardness. For example,
75 parts by weight of Arocior 1242 with 100 parts of ethyl celiulose produces
great flexibility and a slight tackiness. Aroclor 5460 on the other hand — in the
same proportion — produces a very hard and somewhat brittle composition.

For coatings of high gloss and exceptional weathering properties to be applied to
rigid surfaces, compositions containing equal parts by weight of Aroclor 5460
and ethyl cellulose are recommended. For more flexibility in the coating one of
the softer Aroclors should be used — either alone or as a partial replacement for
the Aroclor 5460.

Ethyl cellulose formulations plasticized with Aroclors find end use applications
as protective lacquers, adhesives, and as strippable coatings.

The solid Aroclor compounds, such as Aroclor 5460 are widely used in hot melt
applications for the protection of tools and metal parts. They are normally used
with ethyl cellulose or cellulose acetate-butyrate resins.

CREPE RUBBER COATINGS

Aroclor 1262 is used as a low coat plasticizer for crepe rubber in paint compositions.
Used in concentrations of 5 fo 50, based on the weight of the rubber polymer,
it increases the gloss and alkali resistance of the film and strengthens the adbhesion
of the film to steel. |

"W. M. Gearnasrt and F. M. B, OFFICIAL DIGEST, Vel 342, 1981,
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METHODS FOR EMULSIFYING
AND MAKING STOCK
SOLUTIONS OF AROCLORS

There are several simple methods for making
Argclor emulsions; the one used may be selected
to suit the kind of Aroclor and type of formulation
in which it will be used.

Emuisifying Viacous Arociors

{Portion 1) 16 1bs. of Aroclor
. 1 b, of Stearic Acid
(Portion 2) 8 Ibs. of water
4 oz. Tristhanolamine

Heat the Aroclor to a workable viscosity (180°F
plus) and stir in the stearic acid thoroughly. Heat
the water to almost boiling (207°F) and stir in the
triethanolamine thoroughly. Pour the Aroclor-
stearic acid portion into the water portion agitating
vigorously. Then process the combined portions
with a high-speed emulsifying stirrer.. . . or process
through a colloid mill,

Emulisitylng Llquid Aroclars

(Portion 1) 100 parts Aroclor 1254
4 parts Oleic Acid
(Portion 2) 92 parts water
2 parts Ammonium

Hydroxide (28 %)
2 parts Lustrex* X810

Mix the ammonium hydroxide and Lustrex X-810
thoroughly in the warmed water, using vigorous
agitation. Mix the Aroclor 1254 and Oleic Acid,
heat to 45°C and agitate vigorously. Maintain the
45°C temperature and agitation — and add in
slowly the water portion. Continue agitation for
one-haif hour till phase inversion is complete.
Emulsifiable Concentrated Stock

Soiutions of Arociors

79 of Aroclor
16.70 parts of tolusne
3.55 parta of isopropyl alcohol .
1.00 parts of Sterox* CD (non-ionic emulsifier)
0.75 parts of Santomarse® §3 (anionic watting agent)

The above formulation is readily emulsifiable with
water. If the more resinous Aroclors are used,
increase the amount of toluepe (or xyleme) as
needed to dissolve the Aroclor resin.

*Tradamarxs Momantg Charmcal Co., Reg, U, S. Prt. Ok
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Arocier }
Typs of Soivent 1
Acid y
AcaticACid.................. .
Olsic Acid.... i
Benzowe Acid.........couu0ee !
Aldshyde :
4Q% Formaldehyds.........
Furtural..............cc0eee
Amina
Anitine.......... Crrvreeaieas !

Chloro——darivatives
Amyl chiorides—mixed.....
Carbon Tatrachlaride.......
Chiaroferm. .. ... [
Dichlorethylans. . ..

Orthodichiorabanzane......
Tatrachiorsthane, ..........
Trichiorethane.............. |
Trichiorethylene.,..........."

Orying Qil i

Ethyl Acetate.........ccustn
Ethyl Lactate................
Ethylene Glycol Diacstate.,.
Mathyl Acetate..............
Tricrazyl Phosphate........

Ethar: Ethyl Ether.............

Diathylene Giycol...........
p-p’ Dihydroxy Ethyl Ether. ..
Hydracarbon
Benzene..........c..oevenen
Gasoline..........coovvneien

Hydroxy——derivetives
Ay AlCanal. . .ovveeeanns
n-8utyl Aleanel..............
Ethyl Alcohol (3-A)
Glycenne...........
Mathyl Alcohol. ..... .
Phenot—90%........cc0nue

Kstane
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Cardon Disulfide............
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YVAPORIZATION RATES
At 100°C and 780 mm. Hg.

. We. Loas Hours s:?:: ‘ Yaporization Rate

Sample Gms. Exposure cm.? gms./om.ihr,
Aroclar 1221 0.512% 24 12.28 0.00174
Arocigr 1232 ' 0.2572 24 1228 0.000874
Aroclar 1242 0.0995 24 12.28 0.000338
Aroclor 1248 0.0448 24 1228 0.000152
Clorafin-42-S 0.0745 48 12.28 0.000126
DOP {dioctyl phthalats) 0.0686 43 12.28 0.000117
Dutrex 25 0.0256 24 12.28 0.000087
Aroclar 1254 0.0156 24 12.28 0.000053
Dutrex 20 0.0047 24 12.28 0.0000168
Arociar 1262 0.0039 24 12.28 0.000013
Aroclor 1260 0.0026 24 12.28 0.000009
Aroclor 4465 0.0064 72 1228 0.000007
Arocior 1270 0.0045 72 12.28 0.000005
Aroctar 5442 0.0033 72 1228 - 0.000004
Aroclor 5460 0,0032 ‘ 72 1228 0.000004
Tricresyl phosphats 0.0010 24 12.28 0.000003

APPROXIMATE VAPOR PRESSURES
CALCULATED AT 1000 F (37.8° C)

Aroclor 1232 - 0.005 mm. Hg,
Arocior 1242 0.001 mm. Mg,
Aroclor 1248 ~0.00037 mm. Hg.
Arocior 1254 0.00006 mm. Hg,

772615
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RESISTANCE OF STRUCTURAL MATERIALS TO AROCLORS

Aroclor Number

1248 1254 4465 5480
Matals - 25'C 125°¢  25°C 125°C 125°C  125°C
AlUMINUM. . ieiirnnaretiaanrrerincascosssancanias R R R R ‘KRR RR
Copper....... habe s s u s ea b e bt anane et R D [ D 0 0
MaGNESIUM. . eevnernnrrnteeearerssiarenresrnncanses RR R R R " RR “RR
1y T 1 N e eirereeeietrrenan RR R R RR RR R
Silver......ouu. eusesaseeerrtatetititiaiteiatonansns R R R R R R
Tifleeeaass N e resasenrteatnaenaetatertsrarrrranaseass . R R R R R R
4 T R R R R R RR
Mild Steet........ D RR R AR RR R RR
PhoSPhOr BroMZe. .coveiiieiiees ciinraeraarocanson R 0 R R R R
REd Brass. ... vmrnirerrinectiacieiaeeiannatsonnone >} 2] R D R De
Stainiess Steel (Typo 316)........vviiviniinnnnens RR RR *RR RR RR RR
Yellow Brass...oievsvrerccciioniiiniinernastonnsaes R Re R De Re Re
Plastics
Alkyd Rasin N, 46594-12. ... ......cciivrevnnnans P P *p P P p
Alkyd Resin No. 46594-13A...........c00eecnnaes ‘0 P 0 P P P
Calluiosa Acetats (Fibestas)..........coceereneeees = D P D P P P
Durite Phenol Furfural Resin.........cccovevenenes 0 P *R e v} P
Formvar Highly Plasticized..............c0c.0 Ce T Pe T T T
Formvar Low Plasticized...........ccvveviinncnenes PS T PS T. T T
Glyptal 1276....... eeeteiatesatnracessstatsanssenn R P o] P P 4
Glyptal 7136, ccciuciecnriiincniiereancsiasrnannas . *0 T R T T T
Maleic Resin No. 46594-13B..........civncervannn P P b P - P - [
Maieic Resin No. 46594-13C.........cccvniacnnens P P R P P P
Plexigias (Methyl Methacrytate). .......coevunnvacee ‘0 P 0 P P P
Polystyrene (Lustron B).........coicvevseescasnsns ' P T P T T T
Resinox Mineral Filled Malamine Resin............ ‘0 P *R R P 0
Resinox Waod Flour Fillad Melamine Resin...... W - "D P R D R P
Resinox Mineral Filled Phencl Formaidahyds...... | 0 D a®] D R P
Resinox Wood Flour Filled Phenol Formaldehyde.. I . P D R D P
Resinox Rag Fillad Phenol Fermaidenyde..........  °0 0 Q0 0 0 P
Uroa Farmaidehyds Resin (Plaskan Cq.)..... R ‘D P e} e o P P
Meamag af ADRfewstiane:

C=82300 44 @A SaN CHOUAKT 41 DIMRIIUON oius IRTEA,
RA=Ercollont remstinco—=s 1hen 1.0+ 12 cm/day ommerstiea ¢ 00014 infyr,

LYY, 7] 1.0 ¢ 10™ sng 10 « L0 cW/dey or Corween U.00014 and 0.0014 nfyr,

D==Douattul ress I 10 & 10™ em/dar and 100 a 10™% cm/day or batween 0.0014 and 0.014 in/rs.

PoumBogr rRLIACI==IGASIIILEN Lraatsr thea (OO ¢ 10 tmfcay or 0014 /.
PES—Soer rewniance Qus (0 MDY 10CH ACHON MIACWEA worghl CRAREE IACATES Ereater reMSlanc.

s=Folgmng the iotter [ h may 08 08t thea of totally od pAce @aght 1418 18 Daligved 10 coma rom oxidation
of the 0art of lest Stno s30deq tQ M7, -

T=—M3tonal 2100 mil NGT SIANG IBMBErAtLIY.
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DENSITIES OF AROCLORS AT VARIOUS TEMPERATURES
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At ordinary temperatures Arociors have not presented industrial
toxicological problems. Where Aroclor vapors may be en-
countered in workrooms, local exhauvst ventilation together
with gensral workroom ezhaust is recommanded.

Skin patch tests with a polyvinyl chloride fres film plasticized
with 11.5% by weight of Aroclor 1254 (about 25% based on the
weight of the vinyl resin) and a similsr amount of dioctyl
phthalate showed that this film was not a primary irritant or
a semsitizer. Skin patch tests with Aroclor 1254 alone applied to
gauzs and placed in contact with ths akin showed no primary
irritancy or sensitization. Other akin patch tests using canvas
coated with Aroclor 5460 and an oil modifisd alkyd resin, in
such a mammer that the Arocior concentration in ths paint film
on the fabric was about 17%, by weight of paint sofids and the
fmished- conted fabrié-contained approximately-7% by weight
of Aroclor 5460 showed that this paintad fabric did not produce
a primary irritancy or sensitization of the skin.
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FILM FORMING
fire retardant IMFREGNA”NG
inert INSULATING
shear resistant
heat stable | HEAT TRANSFER
jubricating | DEUUSTING

aroclors for... INERT MATRIXES
physically "“adjustable” PLASTICIZ”‘G
- adhesive . BULKING
non-volatile
low cost CUAT|NG
ermepiaste | “TACKIFYING"

REDUCING VOLATILITY

Aroclors are the only low cost, inert, inter-com-
patible liquids and solids whose intermixing can
provide insulating, lubricating, fire retardant
liquids ranging from the consistency of light
mineral oil to the most viscous syrup (or solid resin)
which will do so many jobs in industry.

Division « 800 North Lindbergh Blivd. » St. Louis 66, Missouri

The information in this bulletin is. to aur best knowledge, trus snd
accurate, but ail recommendations or suggestions are made without
guarantes, zince the conditions of use are beyond our control, The
Monsanto Chemical Company disclaims any liability incurred in con-
nection with the use of thesa data ar suggestions. Furthermors,
nathing contained herein shall be construed as & recommendation
to use any product in confliict with existing pstents caovering any

matenal or its use,

772620

199400 INFD

»
w



-t

s

Ld

-
&
Ve T

vt

vt oy

-

Vel sy




