.Hnarr_ji;;
WISE
1480

PYRANOL™ COMPOSITIONS ) ;

GENERAL ELECTRIC COMPANY
1932 - 1976

* GE Specification - 1488, 1467, 1470, A13B3B. (1497 = AI3B3B), AS0PS..

# ASTM D 2283 Type (_), Annual Book of Standards, Vol. 10.03.

1242, 1254, 1260 ~ Aroclor™ PCB mixtures - Monsanto Chemical

Ty 4CB - tri- & tetra-chlorobenzenes - Hocker Chemical

Snédg - tin tetraphenyl - Hooker Chemical(1944-1957),
Metal & Thermite Corp

EDDC - epoxide dicyclo-diepoxy carboxylate - ERL 4221, Union Carpide &
CY-173, Cinva-Geigy

PITTSFIELD, MA

1932-NOV 1944 NOV 1944-APR 1952 APR 1952-MAR 1963 MAR 1963-APR 1972

1488* 1467 1470 A13838 (B)#
60% 1260 60% 1260 45% 1250 45% 1260
40% T4CB 40% T4CB 40% T4CB 40% T4CB

0.125% Sndy 15% T4C8 15% T4CB
0.125% Sndg 0.125% EDOC

APR 1972-NOV 1973 NOY 1873-FEB 1974 JAN 1974-END

A1383B2 (F) A50P559 A1383B3 (G)
45% 1254 65% 1254 60% 1254
40% T,CB 23% T3C8B 40% T,C8
15% T4CB 12% T4C8 0.125% EDDC
0.128% EDOC 0.125% EDOC
ROME, GA
1953 - 1963 1963 - 1965 1965 - 1970 SEP 1969 - OCT 1970
1470 A13B3B (B) AS0PS24 (C) A13B3B (B)
45% 1260 45% 1260 80% 1242 45% 1260
40% T,C8 40% T,CB 13% T3C8 40% T3CB
15% T3CB 15% T,CB 1% T4C8 15% T.C8
0.125% Snés 0.125% EDOC 0.125% EDOC 0.125% £D0C
1970 - 1972 1972 - 1974 NCV 1973-FEB 1974 MAR 1974-END
AS50P5%S A13B3B2 (F) ASQP5583 AS50P570
65% 1254 45% 1254 65% 1254 40% 1254
23% T4(8 40% T4CB 23% T4CB 60% TC8
12% T4(8 15% T4C8 12% T4C8 0.125% EDOC o
0.125% t0OC 0.125% E0OC 0.125% EDOC —
HICKCORY, NC & SHREVEPORT, LA g%
Pyranol - never used A

/38008

|

( tor 12-29-87
N

\___—//
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Designation: D 2233 - 88

Standard Specification for

CHLORINATED AROMATIC HYDROCARBONS (ASKARELS)

FOR CAPACITORS'

Jard s baved under the fixed deslgnation D 111), the mumber immedistely followlng the tksisnnlkm Indicates the

“

pe
fhis specification covers synthetic non-
nble electrical insulating liquids of the
nated aromatic hydrocarbon type known
kaicls, which are used as an clectrical
ving and cooling medium in eapacitors.
specification includes liquids that were
ously available and are still in use in
tatus.
" Insulation systems incorporating these
icls and cellulosic or other organic mate-
may, when siced, produce gaseous mix-
«that are axxderately flammable.
! Askarels coverad by this specification are
ur types as follows:
V1 Type A --Biphenyl that has been chlo-
1ed 10 2 content of 42 weight %,
31 Ty)pe B Biphenyl that has been chlo-
ited 10 a chlorine content of 54 weight %.
33 T)pe C--A mixture of approximately
% Type 12233 B and 25 % trichloroben-
.
V34 Type D—The same as Type A, excepd
it the higher boiling homotogs have been re-
wed 10 & maximum level of 0.4 %
Hore |- These statements arc merely descriptions
the materisht currently in common use and are not
ended ws past of this specification, which is based on
- phyvical snd chemical propertics prescribed in Ta-
1
Nate 2— Cuarrent governmental regulations pro-
141 the manufacture and sake of polychiorinated HW-
nenyh (xakarch) This meihod is being maintained for

Ietence of those uny e still in scyvioe,
He 3 o) e infon m PCH's in mincral oils,

f"", 2dupaion o1, In the case of revision, the year of last revision. A numbes in parentheses Indicates the year of bt

D B8 Test Method lor Saybolt Viscosity”

1292 Test Mcthod for Flash and Fire Poinh
by Cleveland Open Cup?

D97 Test Mcthod for Pour Point of Petrokun
Onis’

12664 Test Mcthod for Neutralization Num-
ber by Potentiometric Titeation®

D877 Test Method for Diclectric Dreakdom
Voltage of insulating Liquids Using Did
Flectrodes?

12923 Methods of Sampling Electrical Insulst
ing Liquidy'

12924 Test Mcthod for A-C Loss Charscteris
tics and Relative Permittivity (Dicloctic
Constant) of Electrical Insulating Liquids’

D974 Test Mcthod for Neutralization Numba
by Color-fndicator Titration?

D 1169 Test Mcthod for Specific Resistane
(Resistivity) of Electiical Insulating Liquidy'

D 1218 Test Mcthod for Refractive Index asd
Refiactive Dispersion of Hydrocarbon tig
uids’

D 1533 Test Methods for Water in Insulating
1iquids (K ar) Fischer Reaction Method)
21810 Fest Mearhod for Specific Gravity o

Askarels’ )

D 1B20 Test Mcthod for Hydrolyrable Chio
rine Compounds in Chlorinated Aromate
Iydsocarbons (Askarcls)?

D 1821 Test Mcthod for Inorganic Chlondd
in Askarcls’

' Thin pecificstion b under the Jurisdiction of ASTM (e
mitiee D 21 on Flactiist Insulating Llquids and Gases s
the direas respondbility of Subcommittee 1327 02 on Synthss

|

cewaved Jan V), 19R6 Pubihhed Mwd §
LR |

Gl vouvoL

& 02233

D1903 Test Mcthod for Cocflicient of Thet-
nfnl Expansion of Electrical Insulating Liq-
uids of Petrolcum Onigin, and Askarels?

D 1936 Test Method for Thermal Stability of
Chilorinated Aromatic Hydiocaibons (As-
karels)?

D 2129 Test Method for Color of Chlorinated
Aromatic Hydrocarbons {Askarels)!

D 4059 Mecthod for Analysis of Polychlorin-
ated Biphenyls in Insulating Liquids by Gas
Chromatography?

3. Dellnltlon

31 askarel—a generic lerm for a group of
synthelic, fire-resistant, chlorinated aromatic hy-
drocarbons used as electrical insulating liquids.
They have a property under arcing condifioﬁs
md:' that any gases produced will consist pre-
deminantly of noncombustible hydrogen chio-

e American Society for Testing ond Matertals takes no

of oy swch potent rights, and 1he

lll:u-&.ibnb/nuonvbhnam

terse

ond § wot revised, etrher ored or -ﬁh‘m y
ds ond showld be

reponsiBle tecAnicol conwmirtee, which you

woke yowr views known to ihe ASTM [&

eencction whh any Kem mentiored b this rarndard Users o/lku’:tandad ore lx’rr.:l"llvbdl

risk of Infringement of such righes. are ertrely thedr o responstbilicy.

lhmﬁ“«f«b&ﬂm«dmkn

oW Comerend. L]

e o o y,.,'" ri:d;h«[a:‘nvbbnu[lhbnwn[w addtiional
ottend If you foel 1Rt powr comments have not

et on Stardards, 1918 Race St PhAAadclphia, ;:7:1’:;[‘* R o

ride with Yesser amounts of combustible gases.
4. Detall Requirements

4.1 Askarels for use in capacitors shall con-
form 1o the requirements prescribed in Table 1.
Note 4—Since October 1971 askarel produced i
’ i
the United States for use in capacitors hag confo«m«';
1o Typc D 23 shown in Table 1. Materials previously
available are still in use in the ficld.
. Note S—These materials sometimes confain addi-
tives whosg presence may interfere with the chemical
lests prescribed in Table 1. Unlesy it is known that no
wdditives are present, results of the chemical tests may

be misteading.
5. Sampting and Test Methods

5.1 The material shall be sampled In accord-
ance with Methods D 923 and tests shall be
conducted in accordance with the methods of
test listed in Table 1.

oy potent rights asserted by
etermination of (he rolidwy

rk-v"vmyﬁn,c-n

& mceting of the
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TABLX | Detail Roeuareumsncs for Askareis jor Capacsers

ASTM Tem
~voe B Type C Type D Mewnod®

Tvps A

GLP 000050
h 02233 Detlgnation: D 2283 - 88
i
a v 2 -
«agazp;§g§§§ §%53
b aaBnoon0a 0000
§ Standard Specification tor
o vole CHLORINATED AROMATIC HYDROCARBONS (ASKARELS)
g 4 B, £ |3 FOR TRANSFORMERS'
3 b, X oI¥
- 82 9n = . : R
3 3 a G \g S g “.".M”‘h“i_" N under the fined designation 1) 2213; the mumber immedistcly following Ihe designation indicates the of
_ . 9 . wiginal sdoption or_ in the case of st vision, the of tast reviston. A aember in icates « mmm
g < 3 gg a ! 3 ‘T g § % ‘ o :: - § A spcsxcript epsiton §4) Indivetes l::fd“odl' rhy:n:c since the tast nn';on or ’t"ml’:::'."’*’ﬂ Indicaten the year oflas o
n
1 p k| I. Scope ber by Potentiometric Titration?
2 nu - .1 This specification covers synthetic non- D877 Test Method for Diclectric Breakdown
_g 2 0L 7 Mammable clectrical insulating liquids of the Voltage of Insulating Liquids Using Disk
g i st q g ¢ chlorinated aromatic hydrocatbon-type known Electrexdes!
~ .8 ! a g g a "JE g - i n n.httlu, which are used as an insulating and » D923 Methods of Sampling Flectrical Insulat-
g2 38 R (22 6 P . woling medium in liquid-filled transformers. ing Liquidy’
g ' This specification includes fiquids that were D924 Test Mcthod for A-C Loss Charncteris-
3 previously available and are still in use in tics and Relative Permittivity (Dielectric
2 E P ) spparatus. Constant) of Electrical Insulating 1 kjuids?
% 2 §u ¢ o 1.2 Askarels covered by this specification are 2974 Test Method for Neutralization Num-
2 ;b ; ':,‘ % e of various types, having components in weight ber by Colac-Indicatos Titration’
T 9 o 2 x e -':\g z 3 » percent in accordance with Table 1. D1169 Test Method for Specific Resistance
é < ! é ':‘ - g 33 '_2_3 g “Bagn | "' Novs l'—Thc components and the ltsptf.‘ht per- D :';f;'?lvn,) of Electrical Insull‘lﬁng Liquids’
g tealages given are doescriptive of the malcrials cur- est Method for Refractive Index and
= reatly in common use and are not lntended s past of Refractive Dispersion of Hydrocarbon Lig-
3 & :i:": ification, which is based on physical and uids’
2l propertics. . .
% g g v Nots f‘ﬁpﬁ A throngh O sre PCB type aa- [)l%]]‘Tcst Mecthod for Water in Insulating
% <2 0 ‘:)‘ : A - Larchs previously available and stilt in use ln the field. Viguids (Kar! Fischer Reaction Method)’
s 5 a b g 4] o g g [} Recenlly Type i1, s non-PCB askarel, was introduced D170} Test Mcethod for Scavenger Coantent of
; é g X ‘\lg q 2 S o m» retsofit and replacement. Askarels?
— o’ s F-3-2 *iem | i a Note 3—Curient gov tal fati .
ST PEELI FEMEL T e ot et gl o) D810 Tet Method for Spevie Grvity of
t Spbenyls (PCBs). This mcthod serves as a seference Askarcls’
e for sfl askarels, PCB and non-PCB. D 1821 Test Mcthod fos Inorganic Chlondes
SE ¥ { in Askarcls’ )
. D 1903 Test Mcthod for Coeflicient of Ther-
8 v 5y . ocficient ol
& & h 3 B ' i Applicable Documents mal Expansion of Electrical Insulating Lig-
2. E 15 18y : L1 ASTAL Standards: uids of Petroleum Origin, and Askarcls’
= :; x ! ig § D38 Test Mcthod for Saybolt ViSCDS.Ily) D 2129 Test Mcthod for Color of Chlotinated
Eg g 3 g - lge3e R D92 Test Method for ash and Fire Points by Aromatic Hydrocarbons (Askarcls)’
.1 { Cleveland Open Cup? i
) gg g o g% g Ege D37 Test Mcthod for Pour Point of Petroleum
g, Es % Lo gé:’ 4 ¥ . Oily! T specifiction b amdes the Jurediction of ASTM Cons
. N . . . . mitier D27 Flectricad Insalating Liqukds and G 1
Ka E f’é o ga ? 2 g ‘. D445 Test Method for chmfnc.Vnamly of  the direct .n;:,,,;hm, ocsxml,.:m::nv 02 on’Sn;n‘!;::’h
< é g~ 1 383 ﬁ 14 N Teansparent =ad Opague Liguids (and the Cusrent alition approved Jan. 1), 1986 Putdbshed Mar
33 \a g 4 % & 2 - 8 E P gfq Cakculstion namic Viwosity)? 1936, Orlginally published ag 13 2283 - 64 1. Last previows
- 5 gra AANNls 030 DEEA Test A fove Blenbontination Mo et e AL AL

WATER_PCB-00048192



Wip
3. Delnitlon

Y1 askardd—a generic term for a group of
synthctic, firc-resislant, chlorinated aromatic hy-
drocarbons used as elcctrical insulating liquids.
They have a property under arcing conditions
such that any gases produced will consist pre-
daminantly of noncombustible hydrogen chio-
ride with lesser amounts of combustible gases.

4. Detall Requirements

4.1 Askarels for use in transformers shall
conform 1o the requirements prescribed in Ta-
ble 2.

0 2283

) Ntn( 41 more convenient, ®» measusement of
dissipation factor may be made by Test Method D 924
in place of the resistivity measurement. Theoretical
considerations indicate and experiment confirms that e
strong statistical corrclation exists between the dissipe
tion factor and resistivily; however, other factors mod
iy in practice the piecise relationship predicted by
theory. A dissipation factor at 60 1z and 100°C that s
notin eacess of 15 % shall be considered satisfactory.

S. Sampling and Test Methods

5.1 The material shall be sampled in accord:
ance with Mcthods 1923, and tests shall be
conducted in accordance with the methods of
fest isted in Table 2.

TABLE t Astecels Components ln Welght Pescent

i -—(fmf?_r“fnu ,__‘,__JZI:AMI"* B TypeC TypeD TypeE Type F Type G Type W'
“(u(lﬂumbiphcnyl‘ 60 4;7 - T
Penischiorobiphenyt® 10 I3} 60
Trichlorobiphenyl’ 80 100
Yinhlotobenrene” 40 b 1i) «
Tri tetrn blend” 33 0 33 100
Phenorypropene oride’ LALETY 01810 [ N]NTY

. on on on
Dicpaside 1ype compound” 011%t0c O1tls310 011310 0115 10 010

01 01)3 01y oS on

: Biphenyl chkorinated to a chlorine content of 60 weight %

: Biphenyl chlonnsied 10 8 chkoine content of 34 weight %

. Buphenyl (hiodingted to 8 chlotine content of 41 weght %
A muture of isament of Bikhlorobenrcne

* A mixture of isomen of trichlorobenrencand tetinchlorobenrene.

7 (Mycidyt phenylethes

23.4 Fporycycloheaylmethyl 3.4 epoxycyclohexane carborylste

" Noa IX B containt no chborinsted biphenyls

GLP 000657

b o 2283

PABLE 2 Detal Requiremenitfor Ashureh for Translormers
[ - TAS T
Pioperty Type A | Type® | Type C | Type D] Type B | Typc F | Type G § Type H| Teu
Mctho!
Acidity. mg KON/g maz (D014 yama Inore Joord  Joota oo Joors  jpoid Do
) 864
Cobor. APHA moax 1350 1350 150 130 150 150 150 150 DN
Condition ccar fctesr dcar clear ear chear clear dcar visual
(hlorides. inorganic. ppm |0 3 1R ({2} (1N} (i N} o1 0.1 1 Dilay
mas {
Refative permittivity st 1710401 R104))441049]431048]421049]4 51049 4)1wo 46431047 D994«
100°C and 1 M2
Dichectric breakdown voli {33 1M 3] }3 ] 13} 33 3 33 [0 R 2]
sge min, LV ’
Flre point® nonclo |aonelo Inoncto |noneto [nonecto [noncta [noncto  jnoacto [0 D
boiling | boiling[ boiling| boiling]  boiling boiling| boiling| boiling
Pour point, max. °C -3 -44 ~30 -0 -14 - 4] -38 -0 DY
Refinctive index, 23°C 16130 10} 6068 «{! 8146 tc{) 616) 10 |1 6240 16000 1 {1 6110 1]t $36010 | DI IXN
16154 1 6088 16166 1619) o t 6020 16120 ).3780
16160
Rasistivity s1 100°C, 3 V
mil. d <" min. 0.cm [100 x 10°[100 x 10°]100 % 101100 % 107|100 x 107100 x 107100 x 107}00 % 107| D He
Scavenger content. &: o
Phenorypropenc oxide [0 18 to 010to {0 1B1to DI
) an 01 nn
Dieponide-type com. 1isi0 {01130 0115t OIS0 100
pov 038 01 oy o1 013
Specific gravity, 13.3/ 156010 [1.36010 [t 41210 [1 S1010 [V 38110 [V 31310 |} 50210 {1 3RMMO Disi
133°C 1368 wimn L4 1328 [B17] 1.528 517 1392
Yiscosity. Saybolt Univer
sal s m )1 8°C 521036 Ml w43 {30103 |S6 1061 [R21092 |19 104) [441048 [Nl tw0 4 DS
(100°F)
CocfMicient of thermal ex
peansion.’ cm'/em'*( J00007 D OG0T J00007 10 0007 booor  [vooor  foovor F)nm DI%
Watcr conlent mar. ppm |0 YO o Yo ) 3} 0 o 0

* Whea testing for fire point. 8 picudo fath may be obscrved: it differs noticeably from the flash obtalned fr
corabustible materinls and is not Indicative of 8 Gire harsrd.

®Sce Note 4

€ These src appronimate values included for Information only

® These designations refer 10 the methods selerenced la Section 2.

¥ Noa-PCB contains no chlorinsied biphenyls

The Amcvican Socicty for Tetting and Motesials 1akes no porkiion respeciing the rvalidity o{ any potent rights arrerte.
connection with any ltem mentioned b tMs stondard Users of ihis standard ave expressly advized thot determination of the vah
of ony swch patent rights, and 1he risk of Infringemvent of ruch rights, are entleely thelr omm rnponylbllhr

This standard is rubject 1o revizion at any time By the responiible technical comminee and must be reviewed every flve .
ond § mot revtied. cliher reapproved or withdrawn. Yo comments are burlied ehher for revision of ibls standard os for additi,
sondor ds and should be addressed 1o ASTM Heodquarters Yowr commenis will receive car eful consideration ot @ mecting of
reponsidle technical committee, whkA you may atiend. If pow frel that yowr comments have not received a fair heoring yow A
make yowr views knonn 1o the ASTM Commbtee on Standards, 1916 Race St., PMladclphia. Pa. 1910).
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ASKAREL'TRADE NAMES

AROCLOR
ASBESTOL
CLOPHEN
CHLOREXTOL
CHLORINOL
CLORPHEN
DIACLOR
DK, INCLOR, FENCLOR
DYKANOL
ELEMEX
EUCAREL
HYVOL
INERTEEN
KANECHLOR
N-3

~ NO-FLAMOL
PHENOCLOR
PYDRAUL
PYROCLOR
PYRALENE
PYRANOL — —
SAF-T-KUHL
SANTOTHERM
THERMINOL ~

*GeNeri1c Name For PCB

~&ESD PROPRIETARY INFORMATION

MONSANTO CO.
AMERICAN CORP,
BAYER (GERMANY)
ALLIS CHALMERS
SPRAGUE

JARD

SANGAMO ELECT,
CAFFARQ (ITALY)
CORNELL DUBILIER
MCGRAW EDISON

AEROVOX
WESTINGHOUSE HOUSE
MITSUBISHI (JAPAN)
NIAGARA TRANSFORMER
WAGNER ELECTRIC
PRODELEC (FRANCE)

PRODELEC (FRRACE)
GENERAL ELECTRIC
KUHLMAN ELECTRIC
MITSUBISHI (JAPAN)

859000 d1D

RDP/GE/040184 (8;4
11
;}zﬂyjﬁ?

WATER_PCB-00048194



