PYRANQL™ COMPOSITIONS

GENERAL ELECTRIC COMPANY
1932 - 1976

* GE Specification - 1488, 1467, 1470, A13B3B. (1497 = A13B3B), ASQPS..
# 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

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

EDOC - epoxide dicyclo-diepoxy carboxylate - ERL 4221, Union Carbide &
CY-179, Ciha-Geigy

PITTSFIELD, MA

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

1488* 1467 1470 A13B3B (B)#
60% 1260 60% 1260 45% 1260 45% 1260
40% T4CB 40% T4CB 40% T4CB 40% T4C8

0.125% Snd, 15% T,C8 15% T4CB
0.125% Sndg 0.125% EDOC

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

A138382 (F) A50P559 A1383B3 (G)
45% 1254 65% 1254 60% 1254
40% T5C8 23% T3CB 40% T5C8
15% T4CB 12% T4CB 0.125% EDDC
0.125% £DOC 0.125% EDDC
ROME, GA
1953 - 1963 1963 - 1965 1965 - 1970 SEP 1963 - OCT 1970
1470 A13838 (8B) A5QP524 (C) A13B3B (B)
45% 1260 45% 1260 80% 1242 45% 1260
40% T4C8 40% T3CB 13% T3C8 40% T3(8
15% T,C8 15% T,C8 1% T4C8 - 15% T4C8
0.125% Snég 0.125% £00C 0.125% EDOC 0.125% £00C
1970 - 1972 1972 - 1974 NOV 1973-FEB 1974 MAR 1974-END
A50P559 A13B3B2 (F) A50P553 A50P570
65% 1254 45% 1254 65% 1254 40% 1254
23% T,(B 40% T,CB 23% T4CB 60% T5C8
12% T8 15% T4C8 12% T4C8 0.125% EDOC o
0.125% EDOC 0.125% £0OC 0.125% EDOC =
HICKORY, NC & SHREVEPORT, LA =
Pyranol - never used A

/38008

)

( tor 12-29-87
\x—_—/
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Designation: D 2233 - 88

Standard Specification for

CHLORINATED AROMATIC HYDROCARBONS (ASKARELS)

FOR CAPACITORS'

Jard Is bvued under the flxed designation D 1211, the mumber immedistely followlng the tksi&rulkm Indicates e

o

pe
i his specification covess synthetic non-
wble clectrical insulating liquids of the
naied aromatic hydrocarbon type known
kaicls, which arc used as an electsical
iting and cooling medium in capacitors.
specification includes liquids that were
ously available and are still in use in
ratus.
" Insulation systems incorporating these
rely and cellulosic or other organic mate-
may, when srced, produce gascous mix-
« that are moderately flammable.
} Askarels covered by this specification are
ur types as follows:
3t Type & --Biphenyl that has been chio-
1ed 1o a content of 42 weight %,
Y2 Th)pe B Biphenyl that has been chlo-
ited 10w chlorine content of 54 weight %.
13 Type C--A mixture of approximately
% Type 132233 B and 25 % trichloroben-
.
Y 34 Type D—The same as Type A, excepld
i the higher boiling homologs have been re-
wed 1o a maximum fevel ol 0.4 %
Hare - These statements arc merely desariptions
the materish currently in common use and are not
endod s past of this specification, which is based on
- physical and chemical propertics presaribed in Ta-
-}
Note 21— Current governmental regulations pro-
bt the manufacture and sake of polychlorinated H-
nenyl {(xskarch) This method is being maintained for

[erence of those unie e still in scrvioe,
[SRITR B VT n PCR'y in mincral oils,

fm.l aduption o1, in the case of revisioa, the year of last revision. A number in parentheses indicates the year of bt

D 88 Test Method lor Saybolt Viscosity”

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

D97 Test Method for Pour Point of Petroleun
Oils’

13664 Test Method for Newtralization Nue-
ber hy Potentiometric Titration'

D877 Test Mcthod for Diclectric Breakdon
Voltage of Insulating Liquids Using Drd
Flectrodes?

12923 Mecrhods of Sampling Electrical lnsulst
ing Liquids’

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

12974 1est Mcthod for Neutsalization Numbe
by Color-Indicator Titration?

D 1169 Test Mcthod for Specific Resistane
(Resistivity) of Flectrical Insulating Liquid

11218 Test Method for Refractive Index ad
Refiactive Dispersion of Hydrocarbon lig
uids’

D 1533 Test Mcthods for Water in Insulating
1.iquids (Karf Fischer Reaction Mcthod)

D 1810 Test Method for Specific Gravity d
Askarels® )

D 1820 Test Method for Hydrolyzable Chlo
rine Compounds in Chiorinated Aromstx
Hydrocarbons (Askascis)?

D 1821 Test Mcthod Tor Inorganic Chiondd
in Askarcls’

' This ypecificntion fs under the Jurisdiction of ASTM (on §

mittce 1 27 on Flectsial Insulsting Liquids and Gaoes sndd

the direct responsibility of Solxommitice 127 02 on Syntess [§ /

corwnved Tan VI, (986 Published Mt §
LR ]

CI R VIVIVINED,

€h 02233

D 1903 Test Method for Coeflicient of Ther-
n}nl Expansion of Efectrical Insulating Liq-
uids of Petroleum Onigin, and Askarels?

D1936 Test Mcthod for Thermal Stability of
Chlorinated Aromatic flydiocarbons (As-
karels)?

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

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

3. Deflnltion

3.1 askarel—a generic term for a8 group of
synthetic, fire-resistant, chlorinated aromatic hy-
drocarbons used as electrical insulating liquids.
They have a property under arcing mndiiiohs
md:' that any gases produced will consist pre-
dominanily of noncombustible hydrogen chlo-

The American Sockrty for Testing ond Mat .

erials takes no poricion regpecei validicy

;-:«tb«h-ﬁh any Kem mentioned in 1his riandard Users o[llcu':amlal-' uh' :l‘ ML-I
y 1wch patent rights, and she risk o[h{rln,mnymb righis, are mtva,’" J .

TNy standard ts subfect 1o revision of an
oud f 5ot revized, etrher

s and showld be exsedto ASTM H

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

4.1 Askarels for use in capacitors shall con-
form 10 the requirements prescribed in Table I,

Note 4—Since October 1971 askarel i
the United States for use in capacitors hu"(:?\l;oc:\c':;
to Typc D a3 shown in Table 1. Materisls previous!
available are still in use in the fickd. ¢
. NoTe S—These materials sometimes contsin addi-
tives -vhme. presence may inledfere with the chemical
:3';(!"‘:301117«1 in Table 1. Unless it is known that no
o ;:m:‘mnl, vesults of the chemical tests may

3. Sampling and Test Methods

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

potert righcs asserfed iy
elermination of (he ralidw
helr wom responstbility. ! 4

thre b the responstble jechrdeal commitive and riewed
st be years
ored or wﬂk‘zm /n' COmments are bvvied ckher for revivion of thiy r::’-daio:’;:v’flsz

1
endgnarters Ymmmnnﬂr«ﬂnt.q&lmﬂtkmbnd-mrhg the

responsible tec Anicol comwrn,
ce, whkhp:.:zdvml I[]nﬂrllhp«mahnmmdn{a[aﬁkaﬁ.m

wats powr views known te the ASTM C

v on Stondards, 1918 Roce S, Phiadeiphia, Pa 1910),
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qw Deslgnation: D 2283 - 88

Standard Specliication for

FOR TRANSFORMERS'

L. Scope

1.1 This apecification covers synthetic non-
flammable electsical insulating liquids of the
chlorinated arometic hydiocasbon-type known
t1askarels, which are used as an insulating and
woling medium In |iquid-ﬁlled transfotmers.
This specification includes liquids that were

previously available and are still in use in
spparatus.

1.2 Askarels covered by this specification are

ol various types, having components in weight
percent in accurdance with Table L.

Nots 1—The components and the respective per-
tealages given are descriptive of the matetials cue-
reatly in common use and ase not Intended as part of
s specification, which Is based on physical and
themn nlgmg«((a. .

Noir 1--Types A through () sre PCB type aa-
Larch previously available and still in use in the ficld.
Recently Fype H, a non-FPOB sskarel, was introduced
m 3 retrofit and replacement.

Nots 3—Cutsent governmental regulatioos pro-
Wbt the manulscture and sale of polychlosinated
Hpbenyls (FCBs). This method serves as & reference
for &f) askarels, PCB and non-PCB.

i. Applicable Documents

L8 ASTM Standards:

D38 Test Mcthod for Sayboht Viscosity?

D92 Test Mcthod for Flash and Fire Points by
Qleveland Open Cup? .

D97 Test Mcthod Tor Pour Point of Petroleum
Oy’

D445 Test Mcthod for Kinematic Viscosity of
Teaansparcnt =ad Opaque Liguids (and the
Calculatio namic Viwosity)?

DA6E Teat N fore Rlentenbivation M

GEP 000656

CHLORINATED AROMATIC HYDROCARBONS (ASKARELS)

This wandard is fssued under the fixed dasignation D 223); the rember immedistcly loftowing the designation indicates the year of
wigined sdoption of, in the case of revision, the year of bast revislon. A aumber in parentheses indicates the year of last reapproval.
A suparxcript epsiton (1) Indicetes an editordal change since the tast revislon os reapproval.

ber by Potentiometric Titration’

" D877 Test Method for Diclectric Rreakdown
Yoltage of Insulating Liquids Using Disk
Flectrodes?

D923 Methods of Sampling Flectrical Insulat-

" ing Liguids?

12924 Test Mcthod for A-C Loss Characteris-
lics and Rclative Permittivity (Dielectric
Constant) of Electrical Insulating | kjuids®

D974 Test Method for Neutralization Num-
ber by Color-Indicatos Titration?

D169 Test Method for Specific Resistance
(Resistivity) of Electrical Insulating Liquids”

D 1218 Test Mcthod for Refractive Index and

Refiactive Dispersion of Hydrocarbon Lig-
uidy’

D1533 Test Mcethod for Water in Insulating

Liguids (Kasi Fischer Reaction Mcthod)?

D 1701 Test Method for Scavenger Content of

Askarels?

D810 Test Method for Specific Gravity of
Askarcls’

D 1821 Test Mcthod for Inorganic Chlondes
in Askarels’

D 1903 Test Mcthod for Cocflicient of Ther-
mal Expansion of Electrical Insulating Lig-
vids of Petrofeum Ovigin, and Askarels’

D 2129 Test Mcethod for Color of Chlotinated
Aromatic Hydrocarbons (Askarcls)’

$ This specification b wnder the fartadiction of ASTM Cors-

mitter 27 on Flectriond Insutating 1iquids and Gascs and I
the direct sespomibility of Subcommittee D27 .02 on Synthethcs.
Cwrent eddition approved Jan. 31, 1906 FPutdished Mar
1986, Ovighnally published as 12 2283 - 64 1 1 ast prcvious

tlon 1) 228) - Q2 (1983y".
. s~ . . .
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fip
3. Denitlon

Y1 askardd—a generic term for a group of
synthctic, firc-resislant, chlorinated aromatic hy-
drocarbons used as elcctrical insulating liquids.
They have 8 property under arcing conditions
such that any gases produced will consist pre-
daminantly of noncombustible hydrogen chio-
tide with lesser amounts of combustible gases.

4. Detall Requirements

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

TABILE ©

0 2283

. Neong 41 more convenicnt, & measusement of
dissipation factor may be made by Test Method D 924
in place of the resistivily measurement. Theoretical
considerations indicate and expesiment confirms that e
sirong statistical corrclation exists between the dissipe
tion factor and resistivity; 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.

5. Sampling and Test Methods

5.1 The material shall be sampled in accord:
ance with Mcthods 1) 923, and tests shall be
conducted in accordance with the methods of
fest bisted in Table 2.

Askarels Components in Welght Percent

o tomponerts  TypeA TypeB TypeC TypeD  TypeE TypeF Type O Type W'
“(u(l\lmob‘pl\cnyl‘ 60 43 - T
Pentschiorobiphenyl® 10 4 60
Trichlornbiphenyl’ 80 100
Yinhlotobenrene” 4« ¥ L)
Tritetrs blend” 33 0 b} ] 100
Phenorypropene oride” 0180 01810 [ ANTY

on onn on
Dicporide 1ype compound” 011%tc O1tls310 0113510 011510 010w

01 0.1)3 0133 o1 [ 3]

: Biphenyt chlorinaicd to 8 chlosine content of 60 weight %

: Brrhonyl chlonnsied 10 8 chkoine content of 34 weight %}
Bigrhenyl chhodinsted to & chiotine content of 41 weght %

® A minture of isomens of 11k Morobenrene

* A mixture of isomen of trichlorobenrencand tetsnchlorobenrene.

7 (Hycidyt phenylethes

2.4 Fponycycloheaylmethyl 3.4 epoxycyclohexane carboxylste.

" Nona P( B contsint no chborinsted biphenyls

GLP 000657

falb

D 2283

PABLE 1 Detal Requiremenit for Ashereh for Teanslormers
— —_—
Pioperty Type A | Type B | Type C | Type D} Type £ ] Type F | Type G | Type "
Acidity. mg KON/g max (D014 1n14 nnl4 0014 004 0014 0ole 0014
Cobor. APHA moax 150 1350 150 130 150 150 150 150
Condition ccar lctear dear clear ear chear clear dcar
(hlorides. inorgsnic. ppm |03 1R 01 (1N} (i N} o1 0.1 01
mas [
Relative permittivity st 171640181043 )441049]431048]471049]4 51049 4)1046 431047
100°C and 1 M2
Dichectric breskdown voli {33 1M )3 13} M) j3} 3 33
sge min LV
Fhe poinl‘ nonclo |nonelo Inoncio |noneto [noneto [nontta (noncio jnoacto
boiling | boiling [ boiling| boiling]  boiling boiling| boiling| boiling
Pout paint, max. “C -n -44 -0 -3 -14 - 42 -)8 -0
Refiactive inden, 23°C 16130 101 6068 «{! 8146 tc{) 616) 10 | 6240 16050 1 {1 6110 1ol $360 vo0
16154 1 6088 16166 1619) o t o020 16120 )1.5780
16260
Rasistivity w1 100°C, 3 v
mil. d <" min. 0.cm [100 x 107100 x 10°]100 % 10°1100 % 107|100 x 107100 x 107[100 x 107{100 x 10
Scavenger content. %: T
Phenorypropene onide [0 18 to 010to {0 )Rto
) on 0 nn
Dieponide-type com. 11310 {01150 0113t OIS0 100
pov 038 013 o1l o1 013
Specific gravity, 133/ 156010 [1.36010 [t 41210 [1 31010 [V 3Ri10 j) 31310 [t 30210 {1 1RI MO
133°C 1368 wn L4 1528 9 1323 [B1% 1)92
Yiscosity. Saybolt Univer
sl yn )1 8°C 521036 Ml 43 {30133 |S6 1061 [R21092 |19 104) [441048 Vo 4
(100°F)
CocfMicient of thermal ex
pansion.’ cm'/em™* (00007 P OOOT  j00007 10 0007 b ooor  Juoonr |0 ooor knm
Water conlent max. ppm |0 YO o Yo ] () 10 0

AS
Test
Metho!

D
) 864
DNy
viswal
niay
D924
[0 X 2 2]
D"

D"
nin

D e
DI
Disr
DAs

DI
0y

* When testing for fire poinl. 8 pseudo flath may be obscrved: it differs noticeably from the flash obtained fr

corabustible matesials and is not lndicative of 8 lire hazsrd.
® See Note 4

€ These arc sppronimate values included for Information only
* These designations refer fo the methods selecenced la Section 2.

¥ Non-PCB conlains no chtorinsted biphenyhs

The American Socicty for Testing and Moaterials 1akes no porkion respecting the validity

any potent rights arrerte.

conncrtion with any ltem mentianed in iMs stondard. Users of ihis standard ave expressly advised thot determination of the valt
of oy swch patent rights, and the risk of Infringemvent of rech rights, are entleely thelr omn rrrponylbllhr

This standard s rubject 1o revizion at any time By iAe responsible tecAnical comminee and must be reviewed every flve .
ond § mot revtied. clther reapproved or withdrawn. Yo commenits are buvlied ehher for revision of this standard os for additi,
sondor ds and showuld be addressed 10 ASTM Meodquarters Yowr commenss mill sective soreful consideration of @ mecting of
reponsidle technical committee, whkA you may attend. If yow frel t1hat yowr comments have not received a fair heoring you sA.
make yowr views knonn fo the ASTM Commbtter on Standords, 1916 Race St., Philadclphia, Pa. 19103,
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ASKAREL'TRADE NAMES

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

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

*GeNeric 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 g}
KUHLMAN ELECTRIC ~
<
MITSUBISHT (JAPAN) =
| 2

RDP/GE/040184 (8;4

q 1
z%ﬁ?
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