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MEMORANDUM FOR: Raymond F. Fraley, Executive Director

ACRS
FROM: Guy A. Arlotto, Director, Division of Engineering
Standards, Office of Standards Development
SUBJECT: ORAFT 1 OF PROPOSED REVISION 1 TO REGULATCRY GUIDE

1.131, "QUALIFICATION TESTS OF ELECTRIC CABLES AND
FIELD SPLICES FOR LIGHT-WATER-COOLED NUCLEAR POWER
PLANTS"

Enclosed for initial review by the ACRS Regulatory Activities Sub-
committee are fifteen copies of proposed Revision 1 to Regulatory
Guide 1.131, "Qualification Tests of Electric Cables and Field Splices
for Light-Water-Cooled Nuclear Power Plants,* DOraft 1, dated March

5, 1979. Also enclosed are fifteen copies of the Value/Impact
Assessment for the proposed revision.

The guide was issued for public comment on August 16, 1977 and
comments were received. Subsequent to the comment pericd, a decision
was made to postpone issuance of Revision 1 of the guide pending the
results of research on the sensitivity of variations in fire qualifi-
cation test parameters being conducted for NRC at Underwriters'
Laboratories (UL). Conclusions from the results of the UL research
show the necessity of establishing more specific values for some of
the fire test parameters. These conclusions have been incorporated
in the proposed revision to the guide. Substantive changes have
been made in the guide since the guide was issued for public comment.
Therefore, the guide will be reissued for public comment before
issuance as an effective guide. Copies of the public comments
received during the first comment period and a resolution of comments
are included for use by the Subcommittee.

Regulatory Guide 1.131 endorses, with certain exceptions, IEEE Std.
383-1974, "IEEE Standard for Type Test of Class IE Electric Cables,
Field Splices and Connections for Nuclear Power Generating Stations."
Copies of IEEE Std. 383-1974 were transmitted to the Subcommittee

on February 11, 1977 preceding the Subcommittee's review prior to
issuance of Regulatory Guide 1.131 for the first public comment period.
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To: R. F. Fraley “ Qe

Since the draft guide is preliminary, a‘litional staff efforts,
including review and resolution of public :omments, will be necessary
prior to implementation of a regulatory position. ACRS Subcommittee
comTe?ts and recommendations are reques on the posed reguiatory
position

Guy A rliotto, Director

Divisi of Eng1neer1ng Standards

Qffice of Standards Development
Enclosures: As Stated

¢c: NRC Public Document Room
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U.S. NUCLEAR REGULATORY COMMISSION

: REGULATORY GUiDE

OFFICE OF STANDARDS DEVELOPMENT

REGULATORY GUIDE 1.1 -
i
QUALIFICATICN TESTS OF ELECTRIC CABLES)FIELD SPLICES,
AN SNNESTFONS FOR LIGHT-WATER-CCCOLED
NUCLEAR POQWER PLANTS

A. INTRODUCTION

Crtenon [I1, “Design Control.” of Appendix 3,
“Quality Assurance Crteria for Nuciear Power
Plants and Fuei Reprocsssing Plants,™ to 10 CFR
Part 50, “Licensing of Production and Utilization
Facilities,” requires that, where a test program is
uedwvmfymcadaqmofamﬁcdwm
feature, it inciude suitabie qualification testing of a
prototype unit under the most adverse design condi-
tions. This regulatory guide describes a method ac-
ceptabie to the NRC staff for :omplvm; with the

Commussion’s regulations ard to qualifica-
tion testing of clecwric cabies$Mieid 5p

aaseend. Or service in i cled auciear
oQwer plants 10 easwre the canlesu‘xdd splicss,

can perform ther safety-related
funcuons.' Thcﬁrc:aprwmomot’.hn;mdcco

aot appiy to qualification for an instailed configura-
tion.

8. DISCUSSICN

Test* of Class [E Electric Cables, Fieid Somcs anc
Connections for Nuclear Power geueratx'
Stations,™ was prepared by Working Group 12-R of

‘Reguiatory Guide | .29, “Sesmx Design Cassification,
fuidancs with regard © (deanfying decinc cables. eid splices,
and cunmecuons (0 wiuch the dengn.senficanoa requirements of
AMB:.’OC?RM‘OM

‘As used in this reguiatory pude-tie tet” and

“ype text” urw rynonymous.
Cau-uyh p&miaﬂum
Electromcs Center, 145 Eam 4Tth

Stremt, New Yw!._, q{m,

7~

[EEE Std 383-1974, “[EEE Standard for Type |

the [asulated Conductors Committee of the Power
Eagineening Socety of the [nstutute of Electricai and
Electromics Eagineers, [nc. ([EEE), approveg by the
[EEE Nuciear Power Eagineering Committee, and
subsequently approved by the [EEE Standards Board
on Feoruary 28, 1974, It was ved as an ANSIT
standard, ANST N4, 10-l9‘7‘.am-\pnl 30, 1975. The

standard ﬁdmata ng ;
r fiel

g;gg:m piements [EEE Stc

323-1974"1EEE S ualifying Class [E

Eqmpmcm for Nuciear Power Ceneraung Statons.”
whica describes Yasiq, requirements for equipment
qualification. [EEE-Std 123-1974 is endorsed, with
certain mou~ Regulatory Guide 1.39,
“Qualification - dg‘.a: |E Egquipment for Nuciear
)

MM« [EEE Std 343-1974 was issued.
severab [aboTatories and cable tesung faciities =x-
= difficuity ia producing a consistent {lame
Dy using the burner and {lame sourcs
ures specified in the standard An [EEE task
forke investigauon into the prodiem was sventually
expanded o inciude an svaiuation of varicus lame
sources to determine i the 70,000 Btu/hr flame
sourcs speciiied n the standard was correc: or use in
fire qualification testing. The iavestigation found that
inconsistencies in the lame sourcs wers tracsabie 0
the inadvertent use of incorrectly sized burners dur-
ing certain tests.

A series of tests to determine if the correc: lame
source had been selected was conducted, and the
resuits, 2s evaluated by the [EEE task forees and the
NRC staff, indicated no basis for changing the 70,000
e it A o S TS M A G
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dard provide a test primarily of the/sew

and subjected 0 a defined f{ire source. However, the
\ IS semssanemetanaies T3y vary significantly under
differsnt eavironmental conditions, cabie configura-
tons, and fire sources. [t should be recogmized that
the obyective of the {lame test is t0 srovide guidance:

establish the adequacy of the installation of cabies in
a guclear power plant. Adequacy of cabies as instal-
led depends on many factors. M , the adequacy
of the cable system as instailed depends on other fac-
tors in a2ddition to the properues of the cabies. For
exampie, cable separation criteria are delineated in
Regulatory Guide 1.75, “Physicai [ndependence of
Electric Systems.” and fire protection guidelines are
detineated in Regulatory Guide 1.120, “Fire Protec-
ton Guideiines for Nuciear Power Plants.”

some aspects of

[EEE Std 383-1974 is concerned with cabies both
inuide and outside the containment and estabiishes
procedures for simulating operating conditions so
that type testing wiil be adequate for the intended ser-
vice conditions. [t covers normal operaung and
design baus event conditions, except that the fire test
is 3 reference configuration and flame rather than
design bass configuration and {lame. ’

C. REGULATORY POSITION

Conformance with the requirements of [EEE Std
183-1974, “IEEE Standard for Type Test of Class [E
Electric _abies, Fieid Splices, and Connections for
Nugciear Power Generanng Stagions.” is acceotabie
for qualifying ei=ctric cabiesglieid sp

Sssmene i3 components (fre test provimons do ot
appiy to qualification for an nstailed configuration)
{or service in light-water-cooied nuciear power piants
to ensure that the cables[n

asme can perform their safety-reiated function sube
ject to the foillowng:

l. In lieu of Section 1.3.4.2.3, “Other Design Basis
Events,” the following should be used:

“The remainder of the compiete spectrum of
design basis events (e.g., events such as i steam
line break) shail be considered in case they
represent different types or more severs hazards
0 cabie operation.”

Z In liew of Section 1.3.5.3, “Test Design Basis
Event,” the fodowing shouid be used:

“Type tests for design basis event conditions
shall consist of subjecting non-aged and aged
al:nax ICCEET) to 3 se~

tendency of the cabie wewssmes material [hese tests{C3Td

quencs of environmental extremes that simulate
the most severe postulated condituons of a

o) design Dasis event and specified conditions of

installattion. Type tests shail demonstrate
margn by appiication of muitipie transieats, in-
creased level, or other justifiabie means.
Satisfactory performance of the cabie wil e
evaiuated Dy siectrical and paysical measure-
ments appropriate to the type of cabie during or
following the environmentai cycie, or both. The
faccors for margin given in Secuon 6.3.1.5 of
[EEE Std 323-1974 shail be used where ap-
piicabie.

“The values of pressure, temperature, radia-
tion, chemical concentrations, humudity, and
time in [EEE Std 323-1974 do not represeat ac-
ceptabie limits for all nuciear power stations.
The user of this standard shail ensure that the
values used in the required type tests represent
acceptabie limits for the service conditions in

w T
led.” [22d t2elT 50170

J. In lieu of Section 1.1, “Introduction,” the foi-
lowng should be used:

“Type tests described in this document are
methods that shail be used to qualify electrical
cabieslietd spucss for use in
guciear power generaung statons. Tests of the
cable or comnection assembiy, as appiicabie,
shail then suppiement the cabie tests in order to
quaiily the connections and other aspects umi-
que 0 planned usage.

“The values of pressure, temperature, radia-
ton, chemicai conceatrations, humidity, and
tume indicated in [EEE Std 323-1974 do not
represent acceptabie limuts for all auciear power
generating stations.

*“The user of this guide shall snsure that the
values used in the required type 'ssts represent
acceptabie limits for the service conditions in
which the cabi snaae il be
“Resuits of prior tests that are being used as the
bases for the present tests shall be referenced in
the documentatica.”

4. Section 2.3.1, "Temperature and Moisture
Resistance," lists industry standard I2CZA
§-19-31, "Rubber Insulated Cable" for a mois-
ture raesistant test. The axception allowed
in tha second paragraph of Sectiom §.9.1 of
IPCEA S-19-31 should no be taken unless it
can be certified that the iasulatiom, in the
absense of covering, can meet the require-
aents of IPCEA S-19-31.



s/ la liew of Secuon 232, “Long-Term Physical “If the above methods demonstrate that the

Aging Properues,” the foilowing should be used: qualified life is less than the design life. 2
developed periodic replacement pian should be in-
“Aging data shall Deewewwessd (0 sstadiisa stituted.”

long-term performance of the insulauon. Sese
P Synergistic effects® om aging due to

sinultaneous application of emvirom=- .-I The radioiogical source term and exposure rate
zental conditicns shall be comsider- sunuiaung LOCA conditions referred (0 in Secuon
ad in the accelerated aging program. 2.4.2, “Radiaton Exposure—Total,” should e ob-
lavestigation shall be performed to tained ‘rom Regulatory Gude 1.39 rather than from
detarmine if there are symergistic [EEE Std 323-1974.

effacts and, where identified, they = . - v r =
shall be accounted for in the qual- : ,[.s;g&x:ubszﬁon L1, et G il
ification program. The effects of g

temperature “This section describes the method for type

may be evaluated using the Arrhenius tech- r s e G in
A.c.Amnmuno(Sduamn.xndm mlf’a‘lf;ﬂpd o, vemcal“

O R P I S R TS S B
apart in temperature, shail de used. B e S e
It —'@q“ - flame retarding tendencies. Additiomal
caierated aging {ecanIGUES canfreiiadly producs testing shall be dome to demomstrate that
end-of-life conditions, the foilowing ongoing the fire retarding properties of the cable
qualification procedure should be used: are not adversely affected by aging; other-
wise, the vertical tray flame test shall
be conducted separately om aged as well as

- "n
(heresafter n:crred o only as cablu) may aot unaged cable.
respond in a representative manner 0 ac-

ceierated aging techniques to establish ead-of- "
design-life conditions. Conseguently, the b?“:_hw of Section 2.5.2.2. ke following shouid
qualified life would be less than the requited
design life. There are two suggested methods of *“The fire test provisions of the standard are(S
achieving long-term (design life) qualification: useful in screeaing out cable iasulauon
(a) After a pianned pericd less than the materials according to relacive

> qualified lifeof the cabie has been reacied, flame retarding properties
representauve cables should be replaced with N it s,
aew capies and the removed cabies subjecied to entasssaend, DUt 2oy shall 20t De construed as
a qualification test similar to that performed qualification of any instailed cabie system con-
prior to installadon. This test should include figuration. If fieid spiices are t0 be used 2 casle
idaiuonal icceieraled agng. Succmssful com- rays, :
pietion of this test extends the qualified life of | demonmumu:hcnnmtpmmaot
the installed cadies. Thus procecure stouwld de the cable are not atersd unacceptatiy wwem
repeated unti the qualified life equais or =- stmessamsan by the feid splice.”
ceeds the required demign life. (b) Addiuonal
identical cabies shouid be wnstailed in a auciear — : .

power generaling station location or other
invironmentally equivalent locactioms D e e AR A S A

vhctpover
loading and service conditions equai or exceed
those of the cabie to be qualified. A cable
should be removed after a planned period less
than the previousiy quaiified life and subjected

0 a qualification test simiar o that performed Qe.p/cuma&.ve cables are Lo be selackted
prior t0 installation. Thus test should include ac- ywom Lwse cables that have received the

csierated aging. Succssstul compietion of tus meal severe service conciiions (ineluding

test extends the qualified life of the instailed o f py
cable. Sufficient sddicionsl idesticai cabies Loading, mechanical sivess and prssure,

shouid be imtiaily installed in order that the ﬁ:’i";ﬂ"“‘-"‘&: waciation and remeal
quaiified life ecuaf:nornm ‘he 'enm;:; - SNUREG/CR-0276 (SAwW78-0799) "Qualijdeation
design life. ' Tesating Evaluation Program”  August 1972

1.121-3



9. In lieu of Sectiva 2.5.4.1, the fol-
lowing should be used: '"Tests shall be
conductad within a test eanclosure. The
tast enclosure shall be a nominal 3 ft

x 8 ft x 8 ft compartment as shown ia
Figure 1. The interior surfaces of the
eaclosure shall be mimeral material such
43 Marinite board, or similar inorganic
material. Saveral observation windows
and an access door shall be provided.
The intarior surface shall be painted
flat black. A gominal 12 inch high cpen=-
ing shall be provided at floor level
across the entire front and rear walls.
The top of the enclosure shall be com=
pletely ocpen. Ventilation of the build-
ing or room iz which the test is com-
ducted shall be sufficient to preveat
oxygen depletiomn by rr:irculation of com=
bustiom products. Ambient air and cable
tray temperature shall be 78°:5°F prior
to each test.

10. In lieu of Sectiom 2.5.4.2, the fol-
lowing should be used: "A tray config-
uration perpeandicular to the plane of the
horizon shall be used. The tray shall be
a steel, open-ladder type cable tray nom-
inally 8 £t long and 12 iaches wide.

The side channels shall be ncminally 3 &
3/8 inches deep with 1 inch flanges and
0.060 inches thick. The rmmgs shall be
gsominally 1 inch x % inch U shaped
chacnel, 0.125 inches thick and weldad
to the side rails at 9 inch izvervals."

1l. In lieu of Section 2.5.4.3, the fol-
lowing should be used: ™ulctiple lengths
of cable shall be used and arranged in a
single layer filling the center & inch
portion of the tray with a separatiom of
approximately % the cable dizmeter be-
tween each cable. The cables shall be
tied at 13 inch intarvals along the cable
tray (every other rung) using No. 16 SWG
stael wire ties. The tast shall be comn=-
ducted ] times to demonstrata reproduc-
bilicy using diffarent samples of cable.
All 3 tasts 3just meet the requirements of
Secticn 2.5.5 for the cable £o be com-
sidered as having passed the tast."

1
-~

. .

l‘., [a liew of Seczion 2.5.4.4, te following should
be useq:

“The gas bumner lame sourcs shail consume
ODANE 333 SeeEeP—Tas ipproxumate:y
0 0003mpchou:amur-gumoox&
e, rade D shail be used. The
procedure demled bﬁow shail be "odowed. :

.3,6 In lieu of the first sentence of Section 2.5.4.4.1,
the {oilowng shouid be used:

1

»

"The ribbom burner® shall be mountad
parallel to the plane of the horizem.
The burner head shall be midway between
the tray rungs with the center of the
burner positicmed 24 =1/8 inches from
the bottom of the tray. The burner
face shall be located 4 =1/8 iaches
from the cable, ian front of the cable
tray.

i

14/ [n liew of Secuon 15.443, the following
should be used:

57

The proper flame source shall be a-
chiaved when the fuel input rate is
70,000 =1,600 37T p.r hour and the
supply air flow is 163 =10 standard
cubic feet per hour. Flow rates are
to be monitored by rotameters as shown
in Figure 2.

15. In lieu of Section 2.5.4.4.4, the
following should be used. "Tast pro-

cedure - ignite the burmer and allow it
to burma for 20 minutes. Record zaximm
flame height for each minute during the
test, length fo time flame comtinues =
Surn after the gas burzer is shut off,

‘An Amencan Gas Furnace Co. |Owa. [ 1-5f dniling, nbbon-<pe.
Satalog 10, ux‘lssmu:m’mnm Stalog no.
{4i8 (2 br in* max. gauge pressurel 3 Ne oniy oresenuy
ivauiadie model tDat 1as deen ‘ound sausfactory for survoses of
(ese lests.



and maximum jacket/insulacion damage
(which includes the lasngth of cable ma=-
terial consumed, melted, blistered, or
charred)."

16 A Section 2.5.4.5 is aot endorsed by this
regulatory guide.

17. Sectiom 2.6, "Documentation of Type
Testing," should be supplemencad with the
following: '"Provide data necsssary to
document satisfactory compliance with the
procedure outlined."”

13 £ The recommendations indicated by “should”
and the options indicated by “may’’ in the sections of
[EEE Std 383-1974 indicated deiow have sufficient
importance to be treated the same as requirsments of
the standard:

op

Section 1.3.1, “Cabie Description”™

Section 1.2, “Fieid Splices or Conaection
on”

Section [.3.4.1, “Mesting Service Conditions’”;

the first semtence.

d. Section [.3.4.2.1, “Design Basis Event—

LOCA™

n

y Section l‘.f. “Post LOCA Simulaton Test”

0.4 Section 15.5, “Evaluanon”

P4 Sestion 2.5.6, “Instrument Cabie and Singie
Conductors from Mouiticonductor . .ssembiy™”;
the recommendation that the tested cabiepass a
flame remistancs test in accordance with ASTM
DI220-68.

19 A Section 3, “References,” of [EEE Std 183-1974

lists additionai applicabie [EEE standards. The
specific applicability or acceptability of these
referenced standards has been or wiil be covered
separately in other reguiatory guides, wgere ap-
Jropnats.

D. IMTLEMENTATION
The purpose of tus secuon is 10 provide :ru'or;na-
tion (o0 appiicants and licensees regarding the NRC
stafl"s pians for unlizing this regulatory guice.

Except in those cases in whica the appiicant
proposes an acceptadie aitermauve method, fho
MOBOG-EINISI-RrNR-OrtomprIngw: B - : et

2 ot eomlomsa

of complying with the specified portions

of the Commission's regulations, the meth-
od described herein will be used in the
evaluation of all construction permit ap-
plications and reference system preliminary
design applications (PDA) for which the
issue date of the Safety Zvaluation Report
(SER) is (one month after issuance date of
the guide), except those portions of a com-
struction permit application which:

(a) reference an approved PDA or FDA,

(b) reference parts of a base plant de-
sign qualified and approved for
replication,

(c) reference a plant design approved
or under review for approval for
manufacture under a Manufacturing
License, or applications for such
approval.

For those construction permi: applica-
tions for which an SER was issued prior to
(one month af~er issuance data of guide),
the ¥RC staff may, subsequent to issuanca
of construction permit (or operating lic-
ense), reevaluate the SER omn a case-bv-
case basis to assure that acceptable zetheds
for qualification of electric cables have
been specified in purchase orders executad
for such cable on or after (effective date

of guide).
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