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Monsanto

otpotated In Vieterie

Monesnto Australia Limited
East Tower Princes Gate
183 Flindes Straet Melbourne

Posts! Box 4077 Meil Exohange Phone 054-4313 Telex 30-208
Metbouine Victoria 3001 Teleg ™M © Mel

. 30th Marca, 1972.

The Manager,

Wilson Electric Transformer Co. Pty. Ltd., '
310 Springvale Road,

GLEN WAVERLEY 3150, Viec,

Dear Sir,-

As you have probably heard, Monsanto is engaged in a volun-
tary program to limit sales of products containing poly-
chlorinated biphenyls to uses as a dielectric in manufacture
of transformers and capacitors from which escepe of TCB's
to the environment can be prevented by our customers.

This action has been taken btecause of Moncanto's concern
about certain studles which indicate FCB's may be accumulating
in the environment, and in some instances, have been found in
food or in the food chain. As a purchaser of PCB-ccentaining

" producte, we feel certain you are aware of the interest end

concern being demonstrated around the world by scientists
abcut this problem. Nevertheless, we call to your speciel
attention the attached article on PCB's by Carl G, Guetsfson
of the United States Federal Water Quality Administration
appearing in "Environmental Science and Technology".

We belisve if you are ‘fully advised of the potentisl problems
asgociated with the continued use of PCB-ccuntaining products
(in these applications) you can, by the exercise of care and
appropriate cautionary warnings to your customers, and the
oxercise of care on their part, assure that PCB's purchased vy
you do not escape into the environment.

Monsanto would like to continue to sell you its FCB-containing
products for use as a dielectric fluid on %8s normgl sales
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Conditions, but must make such sales subject to the under-
takinge requested below. You will appreciste that we rust

“also reserve the right to change our sales policy ans

additional fecis mey become knovm about PCB's.

The undertakingswith which we would request you to agree
are as follows:

L.

2.

: ;.

It

to
To

You agree to use Monsanto's PCB-conteining products only
as dielectric fluids in capacitors and transformers.

You acknowledge that you have been advised by us of and
that you are aware of the potential harm to the envirom-
ment and to food and the food chain by the escape of
PCB's into the environment.

You agree to take all care in handling use snd disposal
of PCB's to ensure they do not enter the environment and
to 8o advise your customers.

You acknowledge receipt of the attached handling pre-
cautions for Monsanto's PCB-containing products.

ggg'agree to notify your customers of the hazards of
8. ’

you agree to the above, would you kindly sign and return
us the enclosed dupliczte of this letter where indicated,
enable us to give you satisfactory servicing on your

future orders, your prompt reply would be appreciated.

Yours faithfully
MONSANTO AUSTRALIA LIMITED.

TN
R.v}'{&td&dd/.

arnsworth%l,7 o
Product Manesger(/ Chemicals.

—————

Enos.,

EXECCTIVA //-4///#4',;—‘ ¢
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Physical Properties

of
The AROCLORS

AROCLOR #1242 AROCLOR #1262
AROCLOR #1248 AROCLOR #1269
AROCLOR#*1254 AROCLOR # 4465

AROCLOR #2565

ALS ~
ST Loums. uS2.
Manwfactured by

Monsantc Chemical Company

Bv.Lavis URA.

" New York-Boston—Chicago—San Francisco
[o] land—Birmingh M, 1—London
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T he Aroclors

HE Aroclors have won a prominent place in the field of syn-

thetics with unique properties to fill requirements not met
quite perfectly by materials heretofore available. They have
found wide usefulness in fields where their properties are of
especial value.

Following is a description of the properties of seven Aroclors,
each of which is representative of a series. There are other
Aroclors with slightly different characteristics in each of these
series.

A study of this brief description will suggest means of em-
ploying the Aroclor in perfecting still other products, develop-
ment of which has been delayed by the lack of a material that
exactly fulfills particular requirements.

A Description of the Aroclors

The Aroclors vary from water-white mobile oils and pale
yellow viscous oils to light amber resins and opaque crystalline
solids. For each of these light-colored Aroclors there is a cor-
responding gray or brown-black grade.

The Aroclors are produced exclusively by Monsanto Chem-
ical Company.

Non-Flammability

The viscous Aroclor oils and the resins do not support com-
bustion when heated alone even at their boiling points—tempera-
tures above 350°C. Most of the Aroclors flux readily with resin-
ous and pitch-like materials to give a product having a decreased
fire hazard. When incorporated in nitrocellulose films the Aro-
clors retard the rate of burning.
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Electrical Properties

The Aroclors have extremely interesting electrical character-
istics; high dielectric constant, resistivity and dielectric strength,
and low power factor,

Solubility

The Aroclor oils and resins are easily soluble in most of the
common organic soivents and drying oils. The hard crystalline
materials are in general less soluble than the Aroclor oils or resins.
All Aroclors are insoluble in water. For more complete informa-
tion see the attached table. Compatibility data on Aroclors in
nitrocellulose lacquers will be sent on request.

Adhesiveness

The Aroclor resins adhere strongly to smooth surfaces — to
glass and metal or to smooth varnished or lacquered surfaces.

The softer Aroclors are suggested for difficult adhesive prob-
lems where a flexible non-drying waterproof material is necessary.

The Arnclor adhesives are thermoplastic; are readily applied
hot without solvent; do not require high temperatures for easy
application, and are set ilmmediately upon cooling.

Thermoplaseicicy

The Aroclors are permanently thermoplastic. They appar-
ently undergo no condensation or hardening upon repcated melt-
ing and cooling. The clear Aroclor resins are now being pro-
duced with softening points up to 110°C. The opaque crystalline
solids are produced with initial melting points up to approxi-
mately 180°C.

Non_Drying Properties
The Aroclors arc non-drying, and when they are exposed to
the air, even in thin films, no noticcable oxidation or hardening
takes place. However, when used as ingredients of lacquers, they
do not retard the rate of drying of the lacquer films. Quick drying
varnishes and paints may be made with Aroclor resins.

Vaporization [.oss

‘The Aroclors have low vaporization losses as shown in the
data in the table of physical properties.
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Table of Physical Properties o

the Araclors

Asocica 1343 Ansocroe 1348 Am‘i 1254 Asocios 1363 Amxon 1269 Azocios 4465 Azocros 2565
N N Ligix Yellow Cream-Calored Opaque
3 Practically Water- Practically Water- Pale Ydlow % Pale Amber Browa Bhck jue
Dexcriptos (3¢ room temperatare) Wicee Madile ON Wi Mok OF Vi ou Soft sl‘l:im Hzrd;:dry:ah: Tram R Rmuo"’q
Calor (17 depth of Arocior)—
Lovibond yellow No. $10 ot te 0.5 Qito 06 05l 08to 13 4364
Pous Point *°C.. (A. S. T. M. Method) —177 0 —80.7 — 8010136 33w 380
Softening Poist *C.; (A.S. T M.) Wi ss 681073
Initiai Hold Point in Freezing Curve (°C.) 335 10 U8
Condition at 9°C. Vi 1 $ Vi Liquid ‘Sott Sticky Resia Hard Bri . S-:-zuulou- Same a3 3t Room Su;guulﬂoﬂ\
A ST‘,I" High for A ;‘o{: };‘hl" ‘o0 High for
- o . M. Method ; . M. Method; | A. 8. T. M. Method
Distilling Range (°C.; A. S. T M. Method) 311 to 356 330 to 380 353 10 381 373 to 404 Can Be Distifled ot Requares Vs Requices Vi
Auospheric Fressare for DistiBarion for Distiflation
Specific Gravity
At 35°C./8°C. 137¢ 10 1.393 1446 to 1456 1.543 to 1.850 1,646 10 1.653 1.87¢ to0 1876 1713 10 1.793 1733 10 1740
Per Cent Increase in Volume Upom mm 25° 10 65°C.—3.88% 244 416 246 262
Heating from 35°C. 0 l-:p:rnm specified 25° w 66°C. 35° 10 254°C.—18.56%, 35° 10 66°C. 25° t0 96°C. 25° 10 65°C. 26° 10 €5°C.
Awoum Average cocificient 0.000678 0.000703 9.000861 9.000640 4.000611 0.000656
Expansion over range specified (c: /«x/'C ) 25° to $5°C. 35° to 66°C. 25° to 63°C. 25° 1o 90°C. 25° 10 86°C. 35° to €5°C.
Pounds per Gallon at 35°C. (Average) 1150 1206 13.4 1371 15.60 14.28 e
Decisral Part of Gallos Balked by One Pound 0.0083 0.0639 0.0178 00739 0641 0.0700 0.0693
Tao Viscous to Too Viscous 10
Viscosity (Seconds Saybok) at 210*F. 40w s 36010370 460 o 417 30.0 to 1039 Solid termine with Saybold Determine wih Sayboit
Apparatus Apparatus
Viscosity (Seconds Saybolt) at 100°F. 1.1 ta 93.1 200.8 10 310.0 mo?m Sobid
Flash Poat °C.. (Clevetsnd Opea Cup) 176 0 180 1we Ne Nose None Noae None
Fire Poioc °C., (Cleveland Open Cup) 334 to Noae at Boiling None Nere None Noac N -
ire Poi . up Point of Liq-'d one None
Refractive jndex for D-Line at 20°C. 1637 t0 1.639 1.630 10 1.631 1.6407 10 1.6410 1.6801 1o 1.6817 1.664 10 1.867 -
Mazimum Acidity (Milligrams KOH per -
Gram) 0.01 00 06 0.69 0.02 5% I
Fer Cent Loss un Heating (A 5. T M )} 304 to 364 100 40 106wl W0 oS 01010 0.20 01310033 0% 002 :
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Toxicity

Experimental work in animals shows that prolonged exposure
to Aroclor vapors evolved at high temperatures or by repeated oral
ingestion will lead to systemic toxic eﬂgcts.

Repeated bodily contact with the liquid Aroclors may lead to
an acne-form skin eruption.

Suitable draft ventilation to control the vapors evolved at ele-
vated temgentures, as well as protection by suitable garments from
extensive bodily contact with the liquid Aroclors, should prevent
any untoward effect,

Odor and Taste

The solid Aroclor resins are almost without odor and taste
at ordinary temperatures.

Stability

The Aroclors are remarkably resistant to the action of either
hydrolyzing agents or high temperature. They are not affected
by boiling with sodium hydroxide solution. Because of their sta-
bility to heat, the Aroclors are useful heat-transfer media. Aroclor
1254 and particularly the less viscous Aroclor 1248 are recom-
mended for this purpose because they may be heated at tempera-
ture up to 325“8. (617°F.) in a closed system for long periods
without appreciable decomposition and are at the same time non-
flammable.

Action on Metals

The Aroclors are non-corrosive. Mild steel exposed to the
action of Aroclor 1254 or Aroclor 1248 in a closed system at 3253°C.
(617°F.) for 848 hours showed no pitting and the corrosion rate,
as measured in inches of penetration per year, was 0.0021,

Water and Moisture Proofness

The Aroclors are water proof. When impregnated into
porous rigid bodies they are effective water and moisture proofers.
Special Aroclor compounds are available for moisture-proofing
such articles as paper and radio resistors and for water-proofing
articles such as abrasive wheels.

STANDARD CONTAINERS

50 gal. Drums
APOCION. ... et e 1242 500 Ibs. net
ATOCIOP ot e et e renen e 1248 500 1bs. net
ATOCIOT. .ottt e 1254 500 Ibs. net
Aroclor 1262 500 1bs. net
Aroclor ... 4468 500 1bs. net
Aroclor 2588-~drums, 395 Ibs. to

426 [bs. net.

Aroclor ... ... 1269—bags, 200 [bs. net.

barrels, 400 ibs. net.
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Solubilsty of the Aroclors
In Parwous Solvents

(Figures Represent Grams of Aroclor per 100 cc. Solvent)

AnocLor 1243

Tyex of SoLvENT Cotp
Chloro Derivatives
Chloroform . .. .. §*
Carbon Tetrachloride. -8
Ethylene Dichlorid .S
Trichloro Ethane........... .. 8
Tricholoro Ethylene. S
Tetra Chioro Ethane . —_—
Mixed Amyl Chloride: S
Mono Chiorobenzene...... .. §
Ketones
Acet S
Aldchydes
Formaidehyde (40%)
Furfural..oe oo,
Amines
Aniline...... )
Pyridine.
Drying Oils
ung Ol S
Linseed Oil oo 8

*NoTr: § signifies very soluble or miscible in all proportions.

I nignifies insoluble.

P.S. signifies partially soluble.

| 132.5@30°C,

Hot

-

nunrnunvunin

17:17.]

wn

S
S
1

Arocror 1254

CoLn Hor
Se 5¢
S S
S S
S 5
S S
S S
S S
S S
S S
I* I*
S S
S S
114@91°C,  428@100°C.
S S
S S
S S
S S
S S
S S

1 I
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»Solubz'/z'z‘y of the Aroclors
In Parwus Solvents

(Figures Represent Grams of Aroclor per 100 cc. Soivent)

Arocror 1243

TyPe OF SOLVENT Coup

Hydrocarbons
Mineral Spirits. ... ... ..
Gasoli

K
gu‘l((in....,,,..._..,....., SO

Toluene.

Turpentine
Pine Oil......

|
vuana | nug

Hydroxy Derivatives
Methyl Alcohot... o ... 42.5
Ethyl Alcohol (Formula SA)
Normal Butyl Alcohol..
Amy! Alcohol .S
Glycerine. ... .
90% Phenol

Ethers
Elhyl Ether. o S

lve Acetat )

E, Iluv Almlml.r

Carbnol -
PP Dlhydrcxy Eﬂlyl Ether..... 16.9

S
224@21°C.

Esters
Castor Oil.__.
Methyl Acetate.
Ethyl Acetate..

hyl Lacta
Diethy! Phthalste ..
Dibuty! Phthalate...

a
i
[ B H
nununnununnn

Ethyiene Glycol Diacetate____

9°C.
. 23.3@99°C.
S

23°C.

Hor
S.
S
S
50°C.
)
S
S
S
S
280°C.
70°C.
S
1
S@99°C.
S
S
s
307@99°C.
19@99°C.
S
S
S
S
S
S
S
S
S
S
S

CoLp Hor

Arocror 1254

@50°C.

meml/ll mmm.
wmwurunrnuuunnunw

26°C. 22.2@
87°C. 28
S

S S
1
Slowly Soluble

65°C.
78°C.

1
PS»

S S
S

S
259@ 98°C.

S
173@26°C.
10@100°C.

8@30°C.

Bununununvnanun
nununrnuwnnnlunnn
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o~ I, Introduction
@Q,ﬁ: @m The term “askarel” as defined by 1EEE, ASTM and the National
Electrical Code generally describes a broad class of fire-resistant®
synthetic chlorinated hydrocarbon insulating liquids widely used in
rans 0rmel‘ transformers, reactors and accessory equipment operated at power
frequencies. Askarels of various compositional types are in use. |For the
Askal'el + general properties and types sse ASTM D-2283.) Under arcing
. conditions the gases produced, while consisting of predominantly

non-combustibie hydrogen chloride, can contain varying amounts of
combustible gases depending upon the askars! type.

This manual describes thc operating chvlcunmcx of transtormer
askare! liquid insulati f: by N and how it
ditfers from mineral oil. Apnropnntn handling and dispossi procedures

- for both scrap askarel liquid and impregnated solid materials are given
in accordance with the guidelines recommended by the American
Nationai Standards Institute.

The information is based on facts gathered by Monsanto over 40 years

as a producer of askarel, pius knowledge gained from the experience

of transformer manufacturers and users. This guide outlines the

maintenance required for askarel fluid in “modern” yansformers and

otfers suggestions for sealing end maintaining askare! in old units. By

following this guide, we beliave users will obt maximum service from
ST askarel with a bl of msi it
. questions srise refating to the designing and building of transformers,
thess shouid be referred to reguiar transformer suppliers,

9 Y ges the guidance and the
contributions of certain data by the following:

Edward L Raab ~ General Electric
Dr. 7. K. Slost — Westinghouse Electric -

. History of Trade Name Types

2Askarel” is the generic name for the fire-cesistant liquid insulation

d coolant first used by General Electsic Company in 1932 for their

+ Pyranol® brand name fire-rasistant transformars, Westinghouse Electric
Corporation uses their brand name, Inerteen.?

Whatever the trademarked brand, the askaret contains chiorinated
biphenyl — one of the best liquid insulations developed by science. This
inert materigl is chemically stable, fire-resistant, heat stable,
non-corrosive, and has high dielectric strength under the operanng
cenditions ancountered in transformers.

In addition to manufacturing Arocior® chiorinated biphenyl .
Monsanto also mixes this dielectric fluid with chiocrobenzenes to
produce the presently used Inertesn and Pyranol blends described in
Tabte .

*“NOTE: Materiels designated ‘fire resisuant’ generaily are more difficult to
ignite. or once ignited, burn st 8 sower ryte than corresonding conventional
meterials, This term cdoes not mean that fire resismant materls will nat dura
However, when properly used, Monsanto's tire remstant ASKAREL FLUIOS ore
useful In helaing custormers meet their fire sefety requirements,”

1Trademerk u' Geners! Etectric Comoany
, Electric

SR ggistered trademark of Momanto Company

A
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~rerating askarel trarsformers — take every precaution to guard
wie asnat2l nsulanon figm exposure to high humidity and
moisture contamination, Keep 5 or 55 gation drums of askarel
ary. ‘ay stored drums on tneir sides with the bung at the highest
soint from tloor to keep water off the drum hesd (which can be
sucked 1nto the askarel by the drum “breathing”). This precaution
« not necessary when druins are stored indoors, which is the
wrelerred piace for storage.

To J.o.d lcakage the drums used for askarel are of heavy
consiruci.on, Sixteen gauge metal is used, with spacial rim seal and
bung construction. The drums should be drained as completely as
possible and then flushed twice with kerosene type solvent to
tamove all ot the askarel. Accumulated liquids and washings
should be collectsd and shauld be incinerated st high
temperatures, e.g., about 2000°F, to destroy lho poiydﬂonmt-d
biphenyls (PCBs). See Section A, VIIL.

Tank cors used to trunsport askarels are in exclusive service and

not used interchangesbly for other products. All cars must be
unicaded through the top {dome fitting) either by pumping or
with controlled pressure using dry air or dry nitrogen. |f nitrogen
has besn used for unloading it is necessary to advise the shipper so
that when the car returns the nitrogen can be replaced with dry air
befor ne may enter the car. If the car is to be unloaded by
pumping it will be necessary to use a dryer on the air intaks line to
remove moisture,

All tank cars are fitted with steam coils, which are available for
unloading under extrerne low temperature conditions,

Convenient handiing and pumping temperatures ara given in
Table 111,

Qsa Ordinary Personal Fuumlm

Transformer sskarel hes been mads, handled, snd used for over 40 "‘“,W

yeers. it can be hendied wfely with recommended precsutions. If
accidentally spilied on hands, no serious skin irritation will oecur,
However, liquid asksrsl has a solvent actlon (dmlll' to peint °

Product

Pyranol A13838-3
{nerteen 70-30
Inerteen 100-42

thinner} on the fats and oils of the skin and prolonged contact
may lead to drying and chapping of the skin.

in case of contact, wash the skin with soap and water; ramove and
destrey saturated clothing. Clesn up spills with rags, sawdust and
absorbent clay. Segregate these items for proper disposal. {See
page 6, "Disposal of Liquid and Solid Wastas”.) Eye contact may
result in painful irritation but no permenent damage to tissues, If
askarel gets in the eyes, flush with large amounts of water. As with:
ail gye first aig, refer to & physician. To relieve isritation, physi-
cians have used an opthaimic anesthetic solu tion as weil as opthal-
mic G Usone acetate solution.

Infrequent exposure to askarel vapors will not cause ill effects.

PEL IO

However, pralonged exposure to high vapor ations shouid
be avorded. 1f hot askare! must be hanclod m ] cloud or contined
area, provide the area with —-or

e

I+
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wear an organic cartridge respirator approved by the U S. Bureau
of Mines.

C. Precautrons On Opening an Askarel Transformer
Ask Is af various positional types are used. Under 2reing
conditions the gases produced, while consisting ¢f preZominantty
non-combustible hydrogen chioride, can yield varying amounts of
combustibie gases depending upon the askarel b oe.

Insulation systems incorpoiating these askare's and cellutosic or
other organic materials may, when arced, produce gaseous
mixtures which are moderately flammabie. As » precaution, such
gases should be removed from the askarel by buobling dry
nitrogen through the askarel and flushing the gas space with dry
nitrogan before any work is pertormed on the apparatus.

The American Institute of Electrical and Electronic Enginesrs Guide
1EEE Std. 76-1874 gives more detailed instructions and guidance
“For Acceptance and Maintenance of Transformer Askarel in Equip-
ment”. This guide is published by the Institute of Electrical & Elee:
tronics Engineers, inc., 345 East 47th Street. New York, New York
10017. We recommend that users of askarel transformers reter to tres
IEEE document.

VIIL. Avoid Environmental Poilution

Transformer askarels contain polychlorinated biphenyls (PCBs) which
have been used in the United States and eisewhers over the past 20
yesrs for many industrial and consumer apptications. During the cast
saveral yesrs evidence has accumulated to indicate that PCBs are widely
dispersed throughout the environment and that they can have advarse
ecological and toxicologicai eftects.

The United States Government’s Interdepsrtmental Task Force on
PCBs, Com-72-10418, in their March 20, 1972 report titled,
“Polychiorinated B8iphenyis and the Environment”, recommended
restricting PCBs to use in capacitors and transformers,

This report is distributed by the National Technical Information
Service, U.S. Department of Commarce, Springfisid, Virginia 22181,

Ad titled, “Guidelines for ing and Dispossl of Capecitor
and Transformer Grade Askarels, Containing Polychiorinsted
Biphenyis””, has bean prepared and is available from the Amencan
Nationsi Standards Institute, Committes C107, 1430 Brosdway. New
York, New York 10018 Document number is ANS! C107.1-1974.
{This guideline is being ravised during 1978. The new edition shouid
be available 1978/77).

The scope, objectives snd the ion of this e

ANSI Committes C107

Scope:
Procedures and guides for sate use, maintenance and disposal of
askarel and askarel-soaked rhaterials used in electrical squipment.

Objectives:
1. Source of tachnical information and advice for Federal.
State, local suthorities and all athers concerned.

2. Encourage deveiopment af suitable disposal facihities and
keep all concerned informed.

3. Serve as the advisory group for United States participation in
international organizations: CEE, 1EC, CIGRE.

Composition:
Qrganizations active in or represented by this ANSI committee
include: National Electrical Manutacturers Assoc.anon, Electromc
industries Association, Institute of Electrical and Electromie
Enginsers, Amencan Socisty for Testing and Materials: Electric
Light and Power Association; Certified Baltast Manufacturers
Association; Environmantal Protection Agency, Otfice of

Envir I Atfairs; General Services Administration: Natonat
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Sia-dards; Department of the Army; Rural
_i:n Aagmo-oarai.cen; Cwision of  Environmentat
TVA: American Public Power Association, Water
se:nl Federation; Food and Drug Administration;
tection Association; Underwriters Laboratories;
=3 of the U.S, Department of Interior.

.'w seriinent excercts taken trom the ANSI Guidehines
e »--1 Transiormers

3 LAEZLING ASKAREL TRANSFORMERS (Pg. 16)

221 New Transformers. All new twansformers that
contan PCBs shall have a label of adequate durability,
permanently and prom:nently atrached to the tank by the
manufacturer, given |dequnn warmny 'nd instructions. A

d fabel includi e fe
CAUT'ION The insulsting Immd n this oensformer

contains pofychiorinated biphenyls (PC8s). Care should be -

laken (o prevent entry into the environment. In case of
maifunction or leaks, consult the instruction manusl or
che mianufacturer.

4222 In-Service Transformers. The transformer menu-
facturer should make available suitable labeiz with » similsr
warning as shovm in 4.2.2.1 for use on existing transformers.

2, DISPOSAL OF LIQUID AND SOLID WASTES (Pg. 15}

4.1.6,5.1 General. Disposal of askarels and askarel-soaked
materials should be sccomplished by means in which there is
no significant release of askerel to the environment. At
sresent, disposal is accomplished by carefully controlied
inrirmration of liquids and sosked software, and by con-
wrctled fanctill burial of spparstus and other hardwere from
which askarel has been previously drained and washed.

Present knowledpe indicates that proper incinerstion
must invoive-e suitable belance between dwell time and
termpersture in the incineration plus oxygen svailability and,
tinally, suitable scrubbers to remove’ the HCI that will be
formed; for exsmple, 2-second dwel(- tme at 2000°F and
J% excess oxygen in stack gas, or L&mnd dweil mm at
2700°F and 2% axygen in stack ges.

These facilities should meet m vphuul muinmmn
of the state in which they are located end should control
effluents within the limits set forth in this stenderd. <>~

Controlled landfill or deep-wel! digposel can u used where |

permirted by federal, state, snd locsl num

. gl R

The ANSI Guide lists the locations of flcl'l e that conform
with the sbove requirements. Monsanto has such an incin-
erator at the W. G. Krummrich Plant, Department 831,
Ssuget, Ilinois §2201, where arrangements can be mads for
scran eskarel liquid dispossl for a modest fee. For disposal
ot solid scrap a controlled dry land-fill can be used where
permitted by Federal, State and locsl reguiations.

3. CONDITIONING OF NEW OR RECYCLED ASKAREL

(Fg. 161 .

4.21.3.1. Askarel Conagitioning Equipment. The condi.
tinp g uric should be located either in the storage tank ares
or :n e man transformer mmuhcmrlng area for filling
wrih askarel.

4.21.3.2 Fulter's Earth. Conditioning of new askarel or
racocled askarel requires fuller's esrth trestment. The spant
1uier's earch in cartridges or bags, when replsced, should be
allowed to drain thoroughly over drip pans to remove ss
vuzh boud askarel as possible. The cactridge units of steel
mesh construction should be placed in the “STEEL CON-
TAMINATED WITH ASKAREL" container for disaosition.
Cloth bags fillad with fuller’s earth should be placed in the
"GCAAP BURNABLE ASKAREL WASTE™ conuwiner ‘or
disposition. :

—

A

)
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4. TEARDOWN OF TRANSFORMERS FOR RgPAIR OR

SCRAP (Pg. 16)

4.2.1.4.1 Drain all askarel from :ve .nit ert“er inrg a
holding tank or reuse or into the drum ‘annies “SCRAR
ASKAREL” for disoasition. and then allow sutiic.ent tire
for all of the askarel to drain from t*e core anc coris.

4.2.1.4.2 Remove tne core and coil assembly from the
transformer. Sufficient absorbenr marerial shruly we ~izcer
on the floor to absorb any askarel Huw :h3t sull drims trg=
the transformer

4.2.1.4.3 Place all materials i the azc:opriate salvage
containers during the dismantiing for later Jisoosition.

4.2.1.4.4 Alf used materials, including rags, sawdust.
tape, etc, regardisss of quantity, shall be put nro e
appropriate concainers for disposition.

5. TRANSFORMER DISPOSAL {Pg. 17
..o 4.23.6 The ultimate discosal of an askarel filled trans-
former may be sccomplished in either of tvio ways:

(1) Complete drainage and dismantling with the proper
disposal of the askarel and askarel-soaked comoonents as
described in 4,1.6.

(2] Dispasition of askarel transtarmers by means af junk
or scrap dealers. This should be avoided uniess a transformer
is first dreined, followed by soaking the interor with a
suitable soivent. Accumulated liquids and washings are to be
disposed of as described in 4.1.6.

|
g - }

IX. Expected Service Life .
Manufacturers indicate that properly designed and instailed askarel '
transformers ase expected to give trouble-free service for at lesst 30

years. Since their introduction in 1932, the manufsactyrers report
finding the overall failure rate 1o be less than 0.5% for all units under

test and service conditions. The Edison Electric Institute’s report
{1956-1968) on their member utilities publishes the failure rate for
askarel transformers as 0.13 par hundred banks per year.

Mr. Frank M. Clark, wha invented transtormer askarels at the General
Electric Company in the early 19303, made the highly pertinent
comment based on his many years of experience with G.E. Pyranat
(sskarel type) transformers that ~

“The important thing is to keep them dry — otherwise ieave them
sione™.

These words of wisdom became especially asppticable in more recent
years when walding shut rather than gasketing became the main method
of sesling askarel transtormers. These units are soid with the
understanding that the liquid is in a normally hermetically closed
systemn,

X. General Characteristics of Transformer Askaret Fluid
Appreciation of the foliowing charactenistics, as given n the IESE
Guide, leads to understanding the reasons for select:ng dielectric
breakdown voltage and moisture as the orime practical tasts to udge
the quality of transformer askarel flud. Also, due to thace
characterstics tha power factor of transformer askarel will be normallv
much higher than the corresponding vaiues for minecal sl

tn comparison to minsral insulating ol askarel s 3 relatively potar
material; i.e., its motecuies are dipoles, free to rotate around their axes
and responsive to orientation by electrical forces. Askaret aiso exhibits
a much higher ectric constant and capacitance than insulating oul,
and these differences must be kept in mind when interpreting electrical
test dats.

Because it is relatively polar, and possesses high sotventy power, askarel
is much more elsctrically sensitive than mineral ol to traces of
extraneous solubie polar materials, and consequently the cnoice ot
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consructional matenials destined for use in askaref is very critical, This
s2~ennty s cettected n the power factor and resistivity (specific

resistance) of the askarel.

It 15 important to note that, with the exception of water, the dielectric
hresikdown voltage of askarel is not generally adversely affected by
many of the soluble polar materials to which its power factor and
resistivity (specitic resistance) are o sennitive. In fact, the diglectric
Lrescdown voltage of askarel is somewhat grester than that of
insiating o1l Therefore, the values assigned these dielectric fluids in
newly supplied transtormers are 30 KV min. and 26 KV min,,
tespectively

As with insulating o1l askarel must be kept dry. It can pick up moisture
trom exposure 10 humid atmosphere. Under similar conditions of
exposure, askarel can pick up nearly twice as much moisture when
measured on a parts per million wmqht basis. )

- —

X1. Sampling Transformer Askarel Fiuid

The follewing precautions about sampling are quoted from the {EEE
Guide,

“Representative o her of the plets contents or onlv
parts thersof, are uu-mnlv important from the standpoint of
evaluation of the quality of the product sampled. Obviously careless
sampling procedure or contamingtion in the sampling squipment will
result in a sampie that is not truly representative. This generally leads to
erronegus canclusions concerning quality and incurs loss of time,
effort, and expense involved in securing, transporting, and tasting the
sampis. It i3 strongly recommended that all of the procedures and
precautions outtined in the latest revision of ASTM D 923 (Sampling
Electrical (nsulating Liquids) be foliowed.

“Becrun of the high specific gravity (relstive dmmv) of askarel
(gFed
found st or near the surface. The top sample, therefor
represant the worst condition.”

Xn, Evnlunlon of Askarel Recsived in New quipmm
Some users of sskerel equipment find it desirable t6 make “as recsived
tests”” on all equipmant. It is quite common.to use the dielectric

breskdown voltage test and visual ‘sppesrance s ﬁ most significant -

tests, It suitable equipment and trasined mnll are available
additionai information may bn obumd from the pwm fmor, eolw
and moisture content tests.. -

in sampling sskarel contained in apperatUs. extreme care must be
axercised in arder to abtain a r-puunmin sample. ASTM Method

D 923 shouid be tollowed,

New equipment with askarel exhibiting the lollu\mng characteristics is
consigered acceptable:

ASTM Methods
Dretactric Breakdown —

Voitage 30 KV min, 0877
Color 300 max. (Straw color) - D 2129
Condition - Visual Clear D 1702
Water Content - 35 ppm max. D 1533
Power Factor at 25°C . ° R e 0924,0 150

"Tre power factor of askarel taken from new transformers,
reactors and accessory eguipment can reflect the presencs of
moisture, dissolved polar compounds, or other contaminants and
may vary with the type of equipment from which the sample was
taken due to the ditferent ratios of liquid-to-solid insuiation and
1 the high solvency power of the sskarel. Given an acceptable
water content and dielectric breakdown volitage of the
sbove, 8 power factor seidom im;
serviceability of the askarel within rather brosd limits and is

r"than 1)) water srid some other impurities are most likely to be -
is considered to:

Al

W \m;
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indicative of the degree of exiraneous soludte polar Materias
present.

Recogmzing the possibility of 3 wide range of oower 'sctors being
recorded for askaret in new equicment, :t s @itfcult to establish 3
single timit which would be z:ceptable to both s.ophers and usess
for all applications. However, as a broad guide, power facicrs up
to about 10% ar 25°Cand 60 cvcles per second (heriz} 2 ot in
generat indicate any abrormal contamination oroviding that the
other critena (water content, drelectric breakaown voltage, etc.|
are met. Much higher povser factors may ndicate excessive
contamination or the musapplication of the soird mata:rals used in
manufacture in  contact with the askarel and should be
investigated.

X1l Dislectric Breakdown Voitage — Moisture Relationship
The dielectric breskdown voltage of askarel is highly sensitive to excess
moisture; not sensitive to ordinary dissoived polar materials. While the
dislectric breakdown voltage can 32l50 be iowared by severe arcing,
askarel turns noticsably black or has particies af saoty cacbon floating
in it if arcing has occurred. Then the transtormaer should be repaired
and the askarel replaced.

If the dielectric breakdown vottage is checked periodically and
decreases significantly — this indicates moisture pick-up, arcing, or
both, When the dielectric breskdown voltage has dropped to 28 KV or
less, an analysis for water is necessary. If water is found in excess of 40
PPM at room temperature, its source should be iocated and corrections
made.

Whan the i content ap hes 125 ppm | level at

room tempersture}, the dielectric breakdown voltage of askarel drops

below the vaiue required for efficient insulating. The moisture content

should not be allowed to rise over 70 ppm, sampled at operating

temperature. |f the moisture content is found to be in a satisfactory

range and the dislectric breakdown voitage is low, the transtormer
should be ted

Table |V shows the relationship of dielectric breakdown voltage vs.
moisture and Table V indicates the approximate water solubility lirmts
in askarel end mineral oil.

T Table tV
Asiation of Dielectric Break Vi to A of Dissolved
i & - Water in Askarel and Minersi Oil

Breakdown Voltage (ASTM D877)

Water Content {PPM) Askarel Minara. O |
0 70KV A0 KV
20 56 39
40 47 39
60 40 6
80 38 2
1o 10 )
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Tabie V
£ pproximate Solubility of Water in Transformer
Askarel and Mineral Oit

Amount of Water (PPM) Dissolved

‘ ¢ F, Askarel Mineral Qil
i
T o2 8 8
) 4 18 0
U 4 28 13
i 0 32 41 20
! °3 50 65 33
‘- 68 94 58
30 86 128 85
10 104 170 130

NIV, Turbidity
. may be the visusl sign of undissalved water, or may indicate dirt,
Clouginess may aiso resuit from cold precipitation of tin tstraphenyl
' “scavenger’ thet was used in the e r Pyranol transformers. This
sGevenger begins to come out of solution around 15°F above zero. To
redissolve it requires heating to 160-200°F and agitation,

Woh dislectric breakdown voltage will quickly indicate that any
surbicdity present is not moisture; that tha insulating etficiency of the
wskarel is still excelient. However, if the dieiectric strength is below 26
KV, moisture shouid be determined, using the Karl Fischer method
{ASTM D1533-60). .

Jie dieteciric breskdown voitage test for askarsl serves primarily as sn
wdicator for moisture. It is by far the most important maintenance test
for transformer asker : cet

XV. Check Points for Mai Alluvll Insulati
. General Considerations:
Modern askars! transformers with welded construction or silicone
or Viton® gsskets (hand hole-cover, switch and tarminal
compartment covers) and with properly constructed bushings
require little maintenance. With prmrly enmtruehd trans-
formers, annual or i at visual i
!reakdown voitage test of the askarel fluid chouid ufﬂu for
routine maintenance checking over many years of nmcn

However, many askarsl units were invtaliod in'the sorly 19308 — -

before the development of some of the better modern gatketing
materals and betore improved designs were developed for sesling
out moisture. Such sarly units should be, and can be, modernized.
Lesky or deteriorated geskets should be replaced. If the asksret
has become contaminsted, it should be reconditioned. At the same
1me, a general clean-up of tha unit and possibie retinishing may be
aesirable,

11 1t 15 not convenient to take an old transformer out of service for
saneral repairs ts can be sealed temporarily by painting
oier the leaky area with epoxy cement.

A survay of users indicates » good number of sarly-built sskaret
transformaers lover 20 years old) are kept in continuous service in
€t -al ingtaltations by the following steps (instesd of
modermzation).

Tne operaung units are equipped with compound pressure gauges
for tesding pressure above and below atmospheric. Positive

T oacemark of € 1. DuPont DeNemours & Company, Inc,
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pressure is maintained on thz chell by introduc ng ~trogen 2t 2 19
3 pounds abave atmcscher-c, Regular worv e~ n 1723 nay
record the temperatuse and pressure |¢ a sug LTHsLTECTOD G
noted more nitrogen is intreduced ang the gaskes are checked 1ar
leaks with soap solution. Leaks are seaiea by ¢pciving epsxy
cement.

NModern Sealing Procedures:

Transformer purchasers shauld specity the ‘oiloviing modern

techniques tor sealing:

1. Welding Construction: Covars, radiator cannections, saitch
and terminal housings, instrument connectigns, 2tc. shauld
be weided.

2. Bushing Connecticns: A number of bushiags have heen
developed to obtain a proper sesl for tne electrical
connection through the tank wall. They are classitied as
foliows:

1) Walded Type - (Bushing llange welded 10 tank walll

a.  Cast resin bushing with a moided :eal to the
bushing stud and external stainless steel or copper
flanges.

b. Rolted ftange bushing with the metal 1o porcelain
sa8l at the cap and flange made by being rolled nto
grooves in the porcelain over silicone rubber rings.
The saai between the cap and stud s made by
waelding.

c. Porcelain or glass bushings with metal to glass or
metal to porcelain seals.

2) Boited Type - (Bolted 1o tank wail)

a.  Cast resin bushings with erther cast or metal flanges
containing recassed gasket grooves,

b. Porcalain or glass bushings with ftanges contaning
recessed grooves or gasket stop.

The gaskets may be either of rectangular or circular cross-section,
usually % inch thick, Bushings with recassed grooves are suitabie
10 use with cork, cork-nitrile rubber combinations or nitrie rubber
as wall 3s gasket materials such as silicone or Viton.

3. Small Size Connections: When not possible to weld, small
size connection seals should be made with Fiexitallic®
stainless steel rings. The surfaces must be machined and
parallel. The filler between the steal lsminations of the
Flexitallic ring should be either silicone or Viton.

4. Gaskets for Hand-Hole Covers: Modern design specified
silicone gaskets. Such gaskets must be retained in a groave.

1 The groove preferably is machined into the flange or cover.
However, it can aiso be formed by welding concentric steet
strips to the flange or the cover. Generally the gaskets should
be 5/16 to 1/2 in. thick for covers, depending on the deoth
of the groove or stop. A rectangular cross-section 3 usually
used,

The silicone materal shoud be Qow Coring No. SO
Silastic®® or equivalent. This 1s a fow compression et
material. For best sealing 20-25% compression
recommended, with ample ciearance (n tne groove or 51¢p to
allow for this compression.

No cement is required. With reasonable care the gasket 5
rermovable without damage and is reuseadle.

Sitastic 50 is shghtly swetied by askarel wnich cantr butes 0
the tightness of the seat. 1t is not deteriarated by askarei flud
or vapors. it resists weathering and it 15 t-ermally stable ard

—

) *Trademark of Fiexitallic Gasket Company
Ae «*Tradwmark ol Qow Corning
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ot ail operating iemperatures. It is an excellent
t2 Darreer

NOTE. Dow Corning, hi.diand, Michigan will supply a list of
Sitastic 50 gasket tabricators ta all transformer
minufaciurers or users. They will also furnish technical
data. See Appendix J: Seals. Properties end
P-zcurements,
T T2 C e Segiing Arrangements:
Thrioo De jasre:s consis: of either cork or cork-nitrile rubber
combinat ons of straight nitrile rubber.
N Cark ile Combinations: Covers for the main tank,
- ho'es, switch and terminal chambars, relief disphrams,
. are held in place by studs weided to the flange or by
holxs The gaskets are cut with openings and placed over the
boits. Often Shelise {Westinghouss Style No. 1150410, or
General Electric Company’s Glyptal® 1276) is used to
cemant tha cork 1o the flanges.

The lcilowing is recommended for seeling with the cork —
nutrile rubber combinations:

Use Armstrong NC.757 cork-mtrile material or equivalent.
The qacket can be cut trom a single sheet or by scarfing strips
of the material. A convenient method for joining strips is to
make a Keystone Type joint, For this purpose, Westinghouse,
Sharon, Pennsyivania, ofters their gasket cutter Style No. 328
8614 GO1, {about $15).

The joints - and aiso the gasket ~ should be cemented to the
flange, using ona ot the above cements, E xcess cement should
not be allowed to reach the interior of the transformer.

Atter instailation and bolting, the cutside edge of the gasket
should be coated thoroughly with tpouy e-rmm lu increass
weather resistance. s

This epoxy cement is a paste to which a curing catalyst is
added immediately before use. Typicsl are: -

a.  Epoxy Patch Kit #1C
Hysol Corpornmn Oiean, Nm York PR

b. Scotd\cln Resin 4

Mining & Manuf: iu' C Y

St. Paul, Minnesota .

¢. Adhesive A-1 and Activator Typ- l b
Armstrong Products Company -
Argonne Rosd, Warsaw, lndur\c

d. Adhesive 98601, Sy ies Organic C
Cleveland, Ohio, uud with activator disthylene (namun-
{Carbide and Carbon Chemical Company)

2. Straght Nitrile Aubber: When straight nitrile rubber was
or:gina'ly used, invariably the gasket was recessed in a groove,
Ty was to prevent gasket flow and to protect the materiat
433115t excessive compression. Although this type seal was
not cemented, the nitrile rubber gasket is not reuseable.

Since groo@u or stops have afready been provided for the
n.trile rubber sael, Silsstic 50 can be easily substituted and is
recemended. This conforms with modern practice.

r\V' Periodic Fluid lnspecuon and What Checkpoints Mean
Taregular sehadule — af six, nine, or twelve-month intervals ~ make
mpi¢ viauel (nspection of your askarel insulstion and run a dielectric
ieakdown voltage check.

Traaumans ot Generst Electric Comoeny
*tTracemarx ! N.nnesota Miting & Manufscturing Company

LA
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Visual Inspection:

Askaret 11 3 ciear, famnt-yellow liquid. Afer fong-term use ‘hrg
color may gradually intensity to light brown. The tHuid should
remain clear and free trom turbidity or cloudiness,

Any color change — such as to a green, red or blue cast — indicates
extraction of impurities (color matariats) from the soid insulation.
It a distinct foreign color pick-up is noted, check the compiete
range of eiectrical characteristics and notify tha transtormer
maker. Bleckening of the askarel may indicate an arcing condition.
Other color changes alone are not danger signals since the
dielectric breskdown voltage is not likely to be impaired.

Dislectric Breakdown Voltage

If the dislectric breskdown voltage has decressed significantly

from the last inspection, or if it hes gradually decressed below 28
" KV range (at 25°C) ~ RUN A CHECK FOR MQISTURE. Use

ASTM D 1533 (Karl Fischer Method).

The dislectric breakdown voltage of askars! is the major indicator
to the operating etficiency of your hiquid insulation. Besides the
visual inspection tests, dislectric breakdown voltage is the only
test necessary to run on a routine basis. Weil-seeied askarel
transformers have service records of 25 to 30 vears on the arginal
askarel.

VIl Inspection Checkiist
If askarel is clear — aven though darkened to light brown, has no
sediment or turbidity, hes dielectric breakdown voitage over 268
KV — give it the inspection “OK".

1¢ askare! is clear, but has foreign color of blue, green, red .. itis
“axtracting color’’ trom internal materials. This is not, of itself, an
operating hazard when the dielectric breakdown voltags stays over
28 KV and moisture remains low. However, this rare occurrence
calis for checking into the condition of the interior construction
and consulting the transformer maker. However, when sampling
the fluid care should be taken to avoid getting color into the

** askarel from psint that may be inside or outside of the sample
vaive,

3. It the moisture content is found to be sbove 70 ppm at opsrating

temparature, then sampling should be done st more frequent
intervals to establish a possibla trend, particularty on outdoor
installations, .-

1f askarsl is ciear, but dielectric breakdown voltage drops to 22 or
lower KV, and moisture rises aver 80 ppm when sampled at
operating temperature ... the askarel is ready for simple
“retining”. If the moisture is near the saturation level {about 125
ppm at room temperature) a thorough inspection should be made
for water droplets in the transtormer tank, and even lor
“globules” of water floating on the askarel surface. If found, the
transformer manufacturer shouid be consuited for reconditioning
both the transtormar and the fluid.

If askarel is dark brown to biack, if biack particies of carbon are
seen, and dielectric strength is low . . . the askarel hes been broken
down by arcing. It cannot be refined and shouid be removed and
incinerated under proper conditions.  (See ANSI C107.1:1974,
Saction 4.1.8).

It any of these five simple inspection tests appesr out ot the
ordinary or the retationship between appearance and test vaiues .3
abnormal, contact your transtormer supplier for a compiete
analysis.

Whenever a sample is to be shipped to Monsanta, pisase follow the
directions shown under: “SAMPLING ASKAREL".
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XVNIE Cortaminstion in Transformers
JLslute, paitiiw at2 naiter and arced Jd2zcomposition products are
LOOWN 10 be ser Dus contaminating influences on transtormer askarel,

Tre power Yactcr test normally used for the detection of contamination
nominerar ¢ filed transtormers s of little use for this purpose in
askarel frlled trancformers, due to the extreme effect of extraneous
ible Leoar maiss als, Thes increase 1n power factor as wustrated n
se vilect on arerectric breakdown voitage.

Table V)
Effect of Common Insutation Materisls on Power
Factor and Distectric Strength
(Heat Aged 38 Mours in Askarel 8t 100°C.)

Askarel After Exposure

Power Factor, Dislectric -
Percent a1 60 Strength
Material Immersed cyc., 100°C 25°C.

None (control) 10 35 KV 9
Black varnished cloth 85.0 42
Copper 15 40
Pressboard 20 37
Manily papes 15 38
Phenol formalzebvoe resing 16 41
Shellac 6.0 36
iron 50 39
Synthetic rubber 700 R

Simiarly, trace contaminants from commonly used construction
materials can lowsr the volume-resistivity of sskarel, without affecting
its dislectric breakdown voltage. This is shown in. Table Vil.

Telavi) ot e
Efect of Comman Inautation Matarisls
on Volume Rdnhhydw 2.2

Volume Resistivity . --..
x 109 ohm-cm (st -f.;‘

Sample
1. New askarel before heut agi ‘ S
2. Naw askaret atter heat aging 98 hours a2 100°C °
3. After hest aging with 1 sq. inch specimans of:

a. Prenolic resin tap changer materiel

. Paper

c. Grate A pressboard (ten) o

d. Grads A pressboard (gray)

@ Grade A presshoard, laminated strip

. Coiton wraening

¢ Glyptal 1276 zement, cured 48 hrs, at 110°C

vowle trace cortamination easily lowers volume resistivity irom high
fovpls, It 1S IMPOrtant 10 note that heavy contamination {as when arced)
“na not lower the resistivity below the order of 109 ohm-cm. at 100°C.

The oifferent Hehavior of askarei vs, mineral oil in these respects can be
ammacrad as Innaws:
H:gn nower tactor and low volume resistivity in transformar
merel oils e commonly regarded as “‘danger signals” that the
ol has aeteriorated and broken down chemically or excessive
morsture iy presant.

This is NOT TRUE of askaret liguid insuiation unless the disisctric

Yreakdown vo'tage s low or the moisture content is high,

N4}
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Manufacturers of askarel type transformers point out that 't s guite
wall known that askare! :r3nsformars with - 1’2" Liwer factor - =e
askaret fluid in excess ot 50% at room tamperature ard 6052 202 3ving
satisfactory service life. However, there needs 1o e assu-ance thit Sain
dielectric breakdown voitage and moisture are at satisiactory jevers ang
do not show adverse trencs.

XI1X. ASTM D3255 Method For Investisating The Compat
ibility of Transformer Insulation and Construction NVaterials
in Askarels

This method uses the cnange of electrical snd'or crem-cal
characteristics of transformer askarel resulting from its controlled
exposure to insuiation and construction mater als, in order 10 evaiuate
their immediate major “‘contamination’” effect on the askarel fiuid.
Delayed or long time contamination effects may not be detected,

The method also utilizes various physical tests on the insulation and

construction materiats after controlled exoosure 10 the askarel to

_ determing the compatibility of these materials with transformer askaret.

Properly proportioned specimens of the irsulation or structurai
materigls are immaersed in refined askarel for 168 hours at 100 + 1°C in
a forced draft oven, Changes in electricai and chemical properties of the
transformer askarel are compared against a control sampie of tne
askarel treated in the same manner, in absence of the test spacimans.

Dissipstion factor (ASTM D 924) change is one of the criteria used. The
askare) tluid is refined by absorpnve trestment to 2 dissipation factor
level of 0.05 max. at 100°C and 60 Hz and 0.01 max. at 25°C and 60
Hz. Corresponding vaiues of the askarel fluid after heating 168 hours at
100°C in sbsance of a test specimen are 0.075 and 0.02 resgectively.
The maximum dissipation factor ievels suggested for the askarel atter
heating in presence of the test specimen are 0.20 st 100°C and 60 Hz
and 0.04 ot 25°C and 60 Hz.

s XX Refining Askarel for Reuss

Filtaring Through Dry Blotter Paper to Remove Moisture and

Extransous Particles:
Most operators prafer portable uflnmq apparatus, such n a pII!I
press fitted with a doily, from Spa

ltlinois or General Electric Company, Pitusfield, Muuefumm o
the earthen cartridge fiiter type available from industrial Fiiter
Corporation, Lebanon, Indiana. Filter paper liners far the piate
ble from Carl Schisicher and Schuell Company,
ampshire and manutacturers of filter presses histed

Keane, New
~  sbove.. L.
The filter paper must be dried immediately betore use. For best
results, spread the paper for maximum surface exposure in 3 Rot
air circulating oven and heat it tor 4 1o 6 hours at 110°C.

Circulate the askarel hot (but not over 40°C) through the tilter
fitted with the dry paper liners.

After filtration the dielectric breakdown voltage of the askarst
should be 38 KV minimum.

—
PRECAUTIONS: |
1. Filtering should not be done when the relative humidity |

exceeds 75%. \

2. Any flexible hoses and gaskets on the refining equioment
should be lined with or made of materials that witl not
be softened by contact with askarel fluid. (Materiais
lined with Siticone, Viton or Teflon™ or nexibie metal
materials ars suitable.}

*Teademerk of E. |, DuPont DeNemours & Campany, Inc.
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TABLE Vill
Guide to Rate of Dissolved Water Removal
By Filtering Askerel Through a Paper Press

Tusses Through Water in Askarel
F Fess PPM

PABWN ~O
[

3]

Dispotal of Solid Wastas:
The ANSI guide C107.1-1974, Section 4.1.6 gives detailed

racommendations.

Solid Insulation Requiring Drying:
1t 1he solid insulation of the transformer requires drying, consult
the transformer manufacturer or an apparatus service shop, s in
such case oven drying is preferred.

Earth Tr for Maxi ]
Volume Resistivity:

We question whether pumping and filtering the fluid solely to
achisve & changs in powar factor or volume resistivity alone is
i in today's gical climate rega: g PCBs. We recom-
mend that in these situstions the original transformer manufac-
turer be contacted.

of Power Factor and

liquid should be relatively drv prior 0 the
tollowing earth filtretion. .

As a costing on the filter psper surface use finely divided
Attapulgus® clay or Fuller’s serth dried and sctiveted by
heating for 12 hours st 300-350°F immedistely prior to use.
The amount of esrth used should be 0.7 to 0.2 percent by

weight on the weight of the askarel. %o be treated. Askarsl .

weighs about 12.5 pounds per gallon:Y.

To deposit the sarth evenly, stir one-third of the sarth with a
smail portion of askarel in a clesn container. Pump the
mixture through the filtar and follow with two more
one-third portions. Then circulate askaral taken from near
the top of the transformer, pass it warm (not over S5°C)
through the esrth-coated filter and fesd back through the
battom transformer outiet. Continus circulation untit the
1luid 18 clear and test shows that the electrical properties are
fullv restored.
2. Ellect of Earth oan Removai ot Scavengers

Only slight and insignificant loss by selective absorption of
tin tetraphenyl and epoxides occurs when askarel is refined
by treatment with 0.1 to 0.2 percent by weight of earth. To
remove cant amounts of the scavengers requires repe-
tticus treatment with much larger amotnts of earth.

 Tranemark of Engeiherd Minerait and Chemiceis Corp,

[ SR
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Tahlilx
Appr Reiati ing the Insignit

Effect of Power Facmr and Volume-Resistivity an
Disisctric Breakdown Vaitage of Transformer Ascarel

Volume Resistivity

Power Factor x 10% ohm-cm (at ~ Breakdown
m&ﬁ)__ 100°C, 500 Vaoits Voltage
7 =T DC.0.1"qap) _ 25:C.01" ;a3
2% 0.05% 1500 5KV
55% 0.1% 500 35
15% 0.7% 100 35
20-25% 2.0% 60.70 35
40-50% - 25 35

XXL1. Cleaning Arced Transformers

I a unit has arcad so that the askare! is no longer fit for use, a thorough
cleaning of the unit s necessary mor. refilling with new asharei
insulation and returning it to sarvice”, Follow this procedure \nsuring
care is taken 1o prevent any loss of hquld askare! 10 2ffluent streams,

A. Drain out all dark, carbon-contaminated askarel. Acrange to have
the scrap fluid incinerated under proper canditions, (See ANSt
Committes C107 report.)

8. Carefully brush carbon deposits from internal parts and insutation,
using a soft bristie brush making sure that insulation 13 not

damaged.

C. Flush thoroughly using new askarei — not an oii, not a cleaning
solvent,

D. Flush a second time with fresh askaret; drain; then till to the
proper Isvet with new askarel,

E. Energize transformer to warm the fiuid for 24 to 48 hours; then
circulate the askarsl through a filter, returning it to the umit
filtered and ready for use.

XXU1. Sempling Askarel

Take a sampie as ciose to the top of the liquid surface as possible. Many
large askars! transformers have a buiit-in sampling tube near the surface
for convenient sampling. Then, 1o make sure that your sample truly
represents your askarel Insulmon take another sampie from the
bottom. 1f tube are contrived on the
valves for easier tampling, make the tubes of ciean glass, stainiess stesl,
aluminum or tin for rigid types. and silicons, or Viton or Tefton tubing
for flexible types.

Use NEW contsiners for the askarel sample. A new and thoroughly
pre-dried, small-mouth quart glass bottle fitted with a Bakalite”® screw
cap with aluminum or tin cap liner is recommaended for quick, on-uite
testing. (It complete analysis is to be made, a 5.pint size sample 13
required.)

Be sure that the new bottie does not stand open to coilect dust or
moisture, Rinse the sample bottle and cap lining two or thres times
with askarel from the transformer, then till it. If the samole will be
tested promptly. a clear glass bottie can be used. tf sampie 3 to de
stored indefinitely, use an amber glass bottle or wrap clear giass with
aluminum foil,

A. Select a dry day. Do not sample insulation on a warm, maist day
when humidity exceeds 75%, and . . .
“This assumes that the cause of arcing nas Deen esteblished and correcTioNs Made,

When ssvers arcing OCCUrs, MMOr repairs are usually necessary and the umit
retiurlt, This procedurs can be spplisd for flushing out the repstred units.

**Tredemaerk of Union Cartide Corporetion
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“Aake sure that the ackarel is at least as warm as the surrounding
air. ICold hauids can condense motsture fram humid air.)

\vhen sampling askarei from transformers, it is best to take the
scmple when the unit is warm and operating st average or
maximum load, especistly for a check on moisture as reflected by
a drelectric breakdown voltage test. Sampling the warm askarel
more truly represents its condition during operation.

Sxporence shows that water will migrate from a transformer's
solid insulation to the askarel liquid and vice versa, depending on
temperature, Therefore, when the transformer is hot, the moisture
s most likely to be found n the liquid. This accounts largely for
periodic variations in dielectric breakdown voltage, For example, a
*slatively high dielectric breakdown voitage may be found during
winter months end a relatively - low dislectric breakdown voltage
during the summer months on samptes ta from the same unit.
P . ety T

When testing has been compieted, the remainder of the fluid
sample should be destroyed by high tempersture incinerstion
described in Section VIl

17
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IR
Askarel
‘ilad Switches
“mdﬁ"ﬁ’;‘ermmal
Cliambers

I. tntroduction

High voitage leads are usually connected to askarel or mineraj o+1-filled
network transformers and power centers through terminal champers
and switches. In some cases terminal chambers are not used, and the
high voltage leads are conrczted directly 10 the switch terminais. They
may be filled with either askarel or minerai oil. Switches are usually
rotary of drum type fitted with a revolving biock and porceiain umit as
the principal slement arranged for three-phase servics.

Askarel transformers with attached switches have been in use for about
30 years. When they were first introduced. the availability of insulating
and gasketing materials was rather limited 2nd sven the best materals at
the time had no service history, As a result, inadequate gasketing
materials such a8 cork, nitrile rubber, and nitnie rubber.and-cork
particles were used. While satisfactory for a limited period of time,
these materials cannot be depended upon for the expected long e of
the equipment,

The terminel chamber is usually above or below ‘the switch
compartmant and separated by a stesl wall through which the bushings
are inserted. When bushings are properly selected and correctly
installed, there is no leakage from one compartment to the other. With
poor bushing sesls, and the terminal chamber above the switch, potting
compounds or cable oil can seep into the askarel. When the terminal
chamber is below the switch, askarel can drain into the terminal
chambar.

1. Sources of Contamination
Thero are thres numblc sources of contamination for askaret n
h ) chambers; they rank in this order of frequency:
(1) water sntering through poor gaskets; (2) decomposition products
from arcing whan switch is used to bresk magnetizing current: (3)
of p or cable ds through lesky bushing seals.

Untike an askare! transformer where the amount of contamnant 13

" likely to be very small (probably only trace amounts) in reiation to the

voluma of askaret fluid — in switches or terminal :mrnbm with faulty
seals, the amount of can be y large.

Experience has shown that, based on the number at nstalled
askarelswitch units, the percentage of failures is extremely small When
investigated, it has been found that most failures originate in the sw.'ch
chamber. Weter is the chief source of contamination. Howsver reavy
contamination of atkarel with petrolatum and asphalt mar= 4l gue '3
leakage, have caused a few failures.

Petroiatum is used frequently for filling terminal chambers. Nren s.tner
cable oil or petroiatum seeps Mto askarel, no great harm resulty The
fire resistance will he somewhat decreased and power tactor of tne
askarel will incresse with an accompanying drop n resistivity Whue
highly undesirable, it is doubtful that failure of the urctraryiry Whare
asphaltic compounds are used in place of petroistum, the ganger '3
increased somewhat because asphaltic cCONtamInalion ey duse
excestively high dielectric losses in the askarei.

When the terminal chamber is betow the switch chamer ‘me ottty
compound can be contarminated Dy askarel if the Busr , ess u e
leaky. This is undesirable because the askarel wiil incr2ase tre puwer
factor and conductivity of the potting compound of cdbre ail and
develop heat from dielectric loss, It this Mixture is drawn =" t=a canie

1)
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i .« ‘aten, 3 cable failure is hkely, This again emphasizes the
. ~nartance of 1ight bushing assemblies.

114, Sesling Switches and Tarminal Chambers

Feapue bushing construction, use of Silastic seals and welding wherever

possbie 8 mghly desiradle (as covared in Section Al. Where an

siec'omenc seal is to be used in contact with both askarel and
:t-zlewn oil, DuPont's Viton is suggested.

- fraowe. peent the user should specify these modern sesling

imgzments 1D xeep put contaminants and minimize maintenance.

1V, Askarsl Used Under Mild Arcing Conditions

Tne IEEE Guids for Transformer Askarel calls attention to the

sattewing:
"Askarel is used, to some extent, in app: where it is subj
to light intermittant arcing, such as in salf-contained induction
regulators, where operating switches are

normal conditions, detenioration of the askarel is very slight,
However, improperly adjusted or defective switches in this type of
can produce excessive and prolonged arcing and
d deterioration of the askarel. It is recommended that
when askarel is used under these conditions, checks of the liquid,
apecially for maoisture and dislectric breskdown voltage mads
more frequently then when it is used only as a cooling and
insutating fluid. Deterioration of this type is indicated by »
blackeming of the liquid. It can ususily be reconditioned as
previously described, Speciel attention should be glvcn to
maintaining the ger at the appropriste concer i

V. Maintanance for Askars! Filled Switches
A. Switches used for grounding after power sourcs has been
de-energized will not undergo arcing,

B. Switchw interfgfiig megnetizing current will be subject to

thc llqu-d should be checked after 5 to 10 operations.

month intervals; if found mmmy check once annuslly
thorufur With propar sttention to the pdming of covers
and b per will p v indicate that les
frequent inspection is warranted. .

2. Check askarsi for:

be 28 KV mi voitege is
low, confirm presence of water by Karl Fischer method
ASTM D-1533, Filer to remove moisture. Dislectric
strength should then be 30 KV minimum,

b. Presence of carbon from ercing: Fluid should be
reiatively fren of cerbon, If badly arced and very black,
replace fluid. If only minute amounts of carbon are
present, tiltration is recommended. Check power factor
of liquid (should not be over 5% at 25°C end 60 cycies).
Flush out switch chamber with several galions of frash
askare) before refilling,

is discoloration, high power fsctor, detectable change

c gravity or refractive index, or if fluid flashes below
250°F, there is a possibility of sespage of potting compound
into the switch compartment. In this cass, correct sny leaky
bushing sealt with prapsr replacements and fill with new
askarel.

4. I terminal chamber is below switch, check potting
compound for presence of askarel {can usuaily be detected
Oy odot or by an increase in specific gravity). If askarel is
present, correct eny lesky bushing maals with proper

, and renew di
5. Examine cover gaskets visually, Deterioration can be detected

slight arcs, in transformer de-energizing switchss, m:.. Under

arcing; the amount of decomposition will depend on power -
intercupted, time and frequency of operstion, As a general rule; -

On newly installed switches, check the askarel at 3, 8 and 12

». Disiectric bu»kdwm vdtm (ASTM Dl‘") 1t should
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by swelling and cracking ot the exposed sdge '~ casss of
severe deterioration, hquid seepage s Lsually prasint

8. Check for leakage at packing gland of switchirg snatr. It
leaking, repack with 3 Silastic ring type gasket,

Vi, Askarel Under Excessive Temperature or Fauit

Conditions

The IEEE Guide also points out that,
“Chlorobenzenes used in transformer askarels begin o pol at
temperatures of about 205°C, under atrmospharic cond:tions. If the
material is heatad to such high temperature in a ssaled system,
pressurs develops. Pressure will aiso develop in the system if the
askarel is arced sufficiently to generate copious hydrogen chioride
g8s.

“Therefore, it is recommended that wherever possible, sealed
ask. filled equipment be provided with pressure retief devices.
These devices must be large enough to provide immediate relief at
a definite pressure, and to prevent further buid up of pressure it
decomposition continues. It must be remembered that the
presence of devices of this sort does not necessarily p:ecliude the
rupturing of containing vesseis, since pressure build up can be
extremely rapid under violent arcing conditions.”

. — {. Inhalation
g Gﬁ@m @ - At ordinary tempaeraturas the chlorinsted biphenyls in Askere! have not
presented industrial toxicological problems. The hazard of potentis
toxic exposure varies with their voutllltv the lower-chiorinated, more-

TOXICIbY & - s oo o' oo b et
° .. ing must be apelied, either by
Safe Handling

»the use of cdosmd svnorm or by effective local-exhaust ventilation
zownhor with general workroom exhaust.

.. Vapors of Askarsl st room temperature should not be breathed in a
" confined space,; snd no vepor of any fluid evoived at elevated
temperatures should be aliowsd to be dispersed into the genersl
workroom. .

inhalation tests on animels indicate that the maximum sale concentrs-
tion of vapor is in the range of ‘rom 0.5 to 1.0 millig-2™ zer cubic
meter of air. The threshold limit vaiue {maximum allowable concen-
tration of an B-hour working day} set by the American Conference
of Governmant Hygienists are 1.0 milligram ot the lowerchiorinated
biphenyl compounds per cubic meter of sir and 0.5 milugram of the
more-highiy-chlorinated compounds, per cubic meter of air.

II. Skin Contact

Prolonged or repsated skin contact with the Askarel fluids must be
avoided by the use of gloves and protective garments, because of the
possible occurrence of a condition called chloracne. Although reports
of this condition caused by Askarel are rare, it can be produced by
excessive skin contact. If the fluid is spilled on the skin the skin should
be washed in the ususi mannar with a soap solution.

A burn caused by contact with a hot Askarel should be treeted Hike any
ordinary burn.

For disposal instructions of Askarel tluids, see Section A - V111, page 6,

9)
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Anzlytical Services
on Iransformer Askarel
Available From Monsanio

" ~g 0 makz their own fluid analyses can obtain the service freem Mansanto. Simply contact Monsanto
are wanted. You will be sent the proper-sized, clean sample container, firtted with a proper fabel. When
v: inis, carefudy laxe your sample (following the procedure tor sampling in this guide). Send the container to
o's laboretory. Charges tisted include sample container and laboratary costs. The charges are those in effect August 8,
"'"‘ end are subject to change.

T\ pas of Analyses Available
Axalysis 1)
RCUTINE MAINTENANCE CHECK . Totat Charge: $36.00 Per Ssmple

To cetermine the general condition of the fiuid and find whether further analysis is necessary. {one-quart sampie required)
o ies Tested Dielectric Breakdown Volitage
Cotor and Condition Moisture
You wilt oe not:fied of the results of this test. If further testing is indicated, and you want s complete gnalysis, you will be sant a
{ive-pint sample container. This sample will be used for the following series of tests:

Analysis 2)
COMMPLETE ANALYSIS Total Charge: $165.00 Per Sample

{11 Ta determing the extent of fluid ination, {2} earth refi t 1o determine what degree of restoration of electrical and
wsulating properties is possible, (3} check test to sse how the fivid responded to earth treatment.

«] Complete Analysis: to determing the extent of contamination '

P S AU

Feuuurties Tested Free Chlorides i
Color and Candition Acidity

Speciiic Gravity Dieisctric Breakdown Valtage

Aefractive index Power Factor, Dislectric Constant, and Resistivity

Water

v} Eaeth Retinernent Responwe:”
Consists of treatment for 2.5 hours at 50-60°C, with 0.1 to 0.2 percent by weight of properly conditioned Attapulgus ctay
2nd then filtration through dry filter paper. s

ca g e ==

c) Analysis After Laboratory Esrth Rﬂlmmm : C e
Properties Testsd kﬂtv
Refractive Index Disiectric Breakdown Volup
Water : Power Factor, Dhloctﬂe Constant, and Resistivity
Free Chiarides v tpit

You will be notified of the results of this test seriss on your sampie. Then after refining your entire transtormar fluid fill you
can check on the resuits by requesting the followlnt mivdl. ..

i st 38e

Analysis 3)
ANALYSIS AFTER EARTH HEFINEMENT

Tutll Charge: $70. 00 Per Ssmple
(This charge wilt not apply when
snalyses 1 and 2 have aiready been mads.)

e -

T: deotermine whether the entire (ot of the askaret fill responded 1o the same extent as tha laboratory sample. {five-pint sample
crstared) '
7 aserties Tested Free Chiorides

ard Cendition Acidity

Fwirgeive index Dielectric 8reakdown Voltage

PN Power Factor, Dielectric Constant, and Resistivity

ange for the tests Nescribed above wnn to the following address:
d Woad
!\-anun(a Industrial Chemicals Company
“3 tisreh Lindbergh 3ivd,
- Weouri 63166

3,

<t 1L by 12st6d should be clearly marked for identitication and sent directly to:
«winsanto Company

WG, Krummrich Laboratory

Seuurt, litino's 62201

Liiention J, A, Gloetkner
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cifonE Appendices

APPENDIX A

Zakarel Stabitity and Composition of Arc Formed Gas: Askarsl insulation is one of the most inert, chemically-stabie heat
resistant, non-corrosive liquids known, It will not break down, oxidize or siudge when exposed to air and high temperatures,
150°C. or even somewhat higher. Arcing, however, will break down the compound to liberate some hydrogen chioride and
smatl amounts of carbon, L et s .

APPROXIMATE COMPOSITION
ARC-FORMED GAS FROM TRANSFORMER ASKAREL BLENDS
ASTM TYPES D AND G
{INERTEEN 70-30 AND PYRANOL A13838B-3, RESPECTIVELY)

Gas Amount
carbon monoxide 0.3%
carbon dioxide 0.3%
oxygen 0.6%
inect gases 1.5%
hydrogen chioride - . 97.3%

(note the absence of phosgene)

This arc-formad gas from ASTM Type D end Type F transformer askareis is fl, ble and non: bustibl

For all practical purposes, the emount of gas Hibersted from askarst under a given set of arcing conditions is sbout 100 cubic
h oot il second.

APPENDIX B8 N
SOI.U.‘UTV OF GAS IN TRANSFORMER ASKARELS
ASTM TYPES D AND G
o ","f? e '“" Percant of Gas By Volume Corrected to: -
25°C 760 mm 0°C. 760 mm
i 100°C - 25___'6 100°C
Carbon dioxide . AT%: - -
" Al . i TA49 58 5.0
Nitrogen . 48 55 44
Hydrogen r.hlofldo‘ 378 50.9 - -
! 11n sbsence of scavenger
APPENDIX C

EFFECT OF TEMPERATURE ON DIELECTRIC BREAKDOWN VOLTAGE OF ASKAREL

Dietectric Broakdown

Voltage
Temperature °C ASTM 0877
~60 67 KV
40 63
-20 57
0 55
20 50
40 50
60 48
80 45
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APPENDIX D

COMPARISON OF THE APPROXIMATE VISCOSITY iN SAYBOLT UNIVERSAL SECONDS
OF TRANSFORMER ASKARELS AND MINERAL QIL

Pyranol 10-C Mineral Inerteen
Temp. 'C A13838-3 Qil 70-30
—20 1,000 1,000 2,800
Y] 100 150 195
20 70 85 85
40 45 49 50
60 39 40 40
80 4 34 36
100 30 30 33
APPENDIX E
THE DENSITY OF INERTEEN 70-30
AND TRANSFORMER PYRANOL A13838-3
Approx. Density gm/ce.
Inerteen Pyranol
Temp. °C 70-30 A13838-3
0 1574 1577
20 1.562 1.556
40 1529 1532
60 1.507 1.510
80 1488 1.488
APPENDIX F
The mmml conductivity nluu of transformer Pyrmei A13838-3 lt 27°C and 58°C are 26.2 and 25.8 x 10°% calories
1,

. Or, sppl ly 0.08 BTU per (he) (sg. ﬁJ('F)mHoot
This sama -wo:imukm wouu o lm nao. .

APPENDIX G

Heat Capacity
Over the tempersture range of 25° to 128°C the spacific heat of transformer askarel is close to 0.30 calories per gram per

APPENDIX H <

Coetticient of Expansion

The average coetficient of sxpsnsion of lumlonmr dunl over the tempersture rangs 20 to 100°Cis 0.0007 cc/cc/"C. One
gellon would increase to 1.056 gallons on heating from 20 to 100°C.

PRSP

APPENDIX |

Cire Resistance
A;karel: of various compositionsl types sre used. Under arcing conditions the gases produced, while consisting ot
ible hydrogen chloride can yield varying smounts of combustible gases depending upon the

ask arel type,

Irsulation systems meorpcmmg thm durtll and cellulosic or other organic materials may, when arced, produce gaseous
mixtures which are d Ass ion, such gasas shouid be removed from the askarel by bubbiing ary
nitrogen through the askarel -nd flushing the gas lplcl with dry nitrogen before any work is performed on the apparatus.

24\ |
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APPENDIX J

Seals Properties and Procurement

Dow Corning Cor ion, Midland, Michi with Districts at Attanta, Boston, Chicago, Clevetand, Dallss, Los Angeles,
New York City, Washington, D.C. and Toronto has available Bulletin 09-018, August 1862 entitied *‘Silastic Design D .
This lists the gasket fabricators throughout the country from whom the “Silastic 50" gasketing can be purchased in sheet
extrusions or molded shapes, '

Generally, Silastic 50 sheet goods are stocked by iocal die cutters, hence, could be generally purchased locally. Usuaily small
quantities of gaskets are die cut. It larger quantities are needed, tools are made of the same type used 1o cut other
elastomers.

Where the gasket s extruded for fitting into a machined groove or between gasket stops, Dow Corning advises use of &
scarved joint. This joint is then cemanted using Dow Corning's Silastic 140 (clear) or their RTV 731 {white) materials
which air cure. '

Dow Corning points out that the local “rubber” fabricators purchase the Sitastic 50 in billet form. This is worked on a roh
mill in preparation for sheeting or extrusion. Than to obtain the desired Physical properties the fabricator must oven cure
the Silastic 50 for 24 hours at 480°F .

SPECIFICATIONS*

Color White
Specific Gravity at 77°F 1.20+0.02
ASTM D876 Hardness, Shore A, Scale 4510 60
ASTM D412 Tensile Strength, psi, min 800
ASTM D412 Elongation, percent, min 250
ASTM D395 Compression Set after 22 hrs
at 300°F, percent, max 30

"All physicsl properties measured on 0.075 inch thick sampies molded 5 minutes at 240°F, and oven cured 24 hours et
480°F.

APPENDIX K

Caution Label
The ¢ ing or equi
formers themselves:
This product contsins Polychlarinated Biphenyis (PCBs). Care should be taken 1o prevent entry into the environment
through spills, leakage, use, vaporization, ar disposal of liquid or containers. Avoid prolonged bngthmq of vapors or mists.
Avoid contact with syes or proionged contact with skin, If skin contact occurs, remave by washing with s0ap snd water.
Following eye contact, Hush with water. in case of 1pillage onto clothing, the clothing should be removed s soon as
practical and the skin washed, Dispose of any contaminated materials as suggested in tha Am"‘man National si':"f”
{ 107.1, “Guidelines for Handling and Disposal of C and Tr Grade X
Containing Polychiorinated Biphenyis”.

caution should be fixed on ail containers of transformer askareis and the trans-

ensanto

MONSANTO INDUSTRIAL CHEMICALS COMPANY

FUNCTIONAL PRODUCTS GROUP

800 N. LINDBERGH BLVD.

ST. LOUIS, MISSOUR! 83168

The information herein regarding obtaining optimum results from askarel fluids in your transtormer has been accumutated by
M2nsanto for over 40 vears from the experience of makers and users of askarel transformers and it is believed will be helpful.

f‘!o:hmg herein shall be construed as applying to other than askarel insulation. Data and maintenance suggestions herein do nat
221y to the other components of the transformer. All operating and suggestions ded by the manufac-
turer of the transtormer should siso be carsfully followed.

Secause these maintenance directions apply only to the askarel insulation, Monsanto disclaims any liability for damage to

¥toperty or injury to persons arising from transtormer operation.
MONS 0412068 2 5
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Suite 500
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Tei. (714) 8339150

NEW YORK, NEW YORK 10038
1114 Awnue of the Americes
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INTERNATIONAL OFFICES
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AUSTRALIA
Monsanto Austrelia Limine
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Menmnto Aurtrelie Limited
Pore Office Bex 1111K, Advinee
Seveh Austratie 8037
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Oouileview
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-nn GmoH Avsvrie

Imlun Conrer)
A-1G30 Wion, Avstrie

sELaIUM
Monwmnte Evrose KA.
Avenve de Terroron 200272
81150 Brusseis, Boigiom

M-nmm Furame WM
63 Machetepareen
20” Antwerp, lllm

BAAZIL
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881 Convetoses,
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Se0 Pevio, Bras 01220

CANADA
Monwanre Cansde Lov.
173 Rexdete Bivd.
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Monmnia Consde LI
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West Vencouver, 8.C., Canssle

CHILE
Mon-nta Chile Comercial ¢ Industrist
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Ssntiago de Chile

CoLOMEIA
Monsento Colombrans inc.
Correre 14, No 77 - 89
Hogore, Colombia

DENMARK
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EL SALVADOR
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FEOERAL REPUBLIC OF GERMANY
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Foders! Republic of Germany

FINLANO
Monmnro Il-ntlnnlol AL
Arkadisnkary 8
00100 Heisink: ’0. Fintend

FRANCE
Societe Momsento S A
Srved Ll
78 Poris (8] Frence
GUATEMALA
Monsento Guatemels Inc.
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MNONG XONG
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3/ Asef Ali Aoed
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Borss, Sweden
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