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UNITED STATES

NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20558

MAR 3 1 1982

carlyle Michelson, Director

Office for Analysis and Evaluation

of ‘Operational Data
Matthew Chiramal

office for Analysis and Evaluation

of Operational Data

AEOD/E217

This is an internal, pre-
decisional document not
necessarily representing a
position of AEOD or NRC.

SCRAM PILOT SOLENOID VALVE FAILURES DUE TO LOW VOLTAGE -

GRAND GULF 1

The enclosed deficiency report is from Mississippi Power and Light

Company, reported under 10

CFR 50.55(e) and 10 CFR 21, regarding failure

of scram pilot solenoid valves due to low voltage during preoperational

testing of the

Control Rod Dri

ve (CRD) system.

The report states that

during CRD testing the scram pilot valves were found stuck in the

energized position with the solenoids de-energized.

actuation of the scram inlet and outlet valves and thus would have

prevented the con Investigation revealed that

trol rods from scramming.

This prevented the

the valves were damaged by being operated with insufficien. voltage

being supplied to the solenoid coils.

The low voltage, which was caused

by use of cables of insufficient capacity to supply power to the sole-

noids, induced

“chattering" of the so

damage and subsequent sticking.

Communication with Region
The cable runs
400 to 800 feet.

being 120 V +10%).

details.

11 personnel elicite

lenoid core internals resulting in

d the following additional
from the RPS bus to the valves were between

The solenoids are rated fcr 108 V ac minimum (rating

During preoperational testing the worst case voltage

seen at the Tailed solenoid was 101 volt (with the bus at a nominal 120 V

ac). The low voltage trip setpoint at the bus is 117 V ac.
case the undervoltage protection did not provide ad
the solenoid valves.
replacing all d
(Region 11 pers

jck survey a

Thus, in this

equate protection to
The problem has been corrected at Grand Gulf by

amaged solenoids and using cables of
onnel has condurted a qu

adequate capacity.

t other BWRs under

construction and has concluded that this problem was confined to Grand

Gulf.)

we did a quick evaluation of the problem as it applies to operating reactors.
We found that the ongoing NRR review of Reactor Protection Systems (RPS)

power monitoring system design modification an
specification changes for operating reactors, does

d associated technical
address system over-

voltage, under-voltage, and under-freguency of power sources ari service




Carlyle Michelson o J e

requirements of RPS components. The technical reviewers have been looking
_ into voltage drop considerations of cables and terminal voltages at

equipment, to assure adequacy of the design modification and technical

specification values. Based on the above we can assume that the problems

associated with the voltage of the RPS power supplies are being

adequately addressed for operating reactors.

Matthew Chiramal

Reactor Operations Analysis Branch

Office for Analysis and Evaluation
of Operational Data

Enclosure:
As stated

cc w/enclosure:
SRubin, AEQD
FAshe, AEOQD

CJHe ltemes, AEQD
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MISSISSIPPI POWER & LIGHT COMPANY

~.3Q‘. Quiic Mississipp)
P O !%l 1840 2JACKSON, MISSISSIPPI 38205

.

-.v-a-—:‘ December 1, 1981

office of Imspectien & Eaforcemsat
U. $. Seclear Regulatery Commission
RSegien 11

101 Marietta Street, W.W..

Seite 3100

Atlasta, Ceergia 30303

Mtention: MNr. J. P. 0°eilly, Begienal ‘smisistrater
Pear Wr. 0 Naillyt

SURIECT: GCrond Culf Bucleer Staties
Oaite | and 2
Dechet Bes. 0-416/417
Pile 0260/19329/1952¢
PED-81/)%, Pisal Repert,
Pallere of CED Wpdreciic Syetes
Scran Tilet Valwes
ABCH-81/476

Lfecrence: 1) AECH81/379, 10/1/81
On Augest 26, 1941 Rissioaippl Pomer & Light Compaay aotified W, Virgll
Srowmios, of ;our office, of & Petoarially Repertable Deficlency (PED) at the
Crand GCulf Suclear Saotien (CONS) comstrection site. The deficliency concerns
the fatlere of the Contrel Sad Jrive (CRD) Wypdrsulic Syetew Scrae Plist Valwes.
Seced o the resaltis of ewr Lavestigst lon v heve doteruined that thie

deflcloncy Lo repertable eader 190TR30.9% e) ond 10CFR2I. ALl detoile are
provided in eur ottached Tinal Sepert.

e

?'/ 1. P. WcGanghy, Ir.

Me~rnes M.gd.e Soutr Ut “l.es Syste~ ) /
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., L. 5, WeCobeo
Wr. T. & Conner

Wr. Richerd C. DaVowang, Plrectes
Oftice of laspretioca § Bof erceomsnt
8. $. Sezlenr Roguistory Canmlceloe
Uechingten, §.C. 20333

w. G ‘.W

Seoth Nies, Tlectric Pownr dsesciotioen
. &, Bea 139

Gttt icaborg, "8 Y008

ARCH-81/476
Page 2




Attachment to AROH-81/476
Page | of 2

FIRAL REPORT POR PRD-81/33

- Hame and address of the {adividual ... {nforming the commiseion:
J. P. WcCaughy, Jr.
Assistant Vice-President, Wuclear Prodection

P.0. Box 1640
Jackson, Mississippi 39205

Notification of Part 21 applicadbility made to Mr. J. P, o‘lﬁlly. WRC, Reglon
11 by htur uau-emu. Decsmber 1, 1981,

uontluutlo. of th facility ... which ... cutalu a deficiency:

Grand Culf Nuclear Statiom (CCNS) Unit 1
Port Cibsoa, Wissiesippi 39150

ldeatification of the firm ... supplying the basic coaponant which ...
contains a deficlency:

Undersized cables vhich caused damage to the valves were supplied by Bechtel
Powsr Corporation, Gaithersburg, Maryland,

Ratare of the deficiency ... and the safety hazard which ... could be created
by such a deficiency ...!

A. Description of the Deficiency

During Control Rod Drive (CRD) tssting, fourteen (14) scram pillot valves
wvere found stuck in the energized state wvhea bdoth of the solenolds were

de-energized. This preveats the actuation of the scram inlet and outlet
valves and thus prevents the coatrol rods from scramming. The deficlency

affects only the Control Rod Drive (CRD) Rydraulic System (System Cll) in
Onit 1.

Analysis of Safety Implications

This sitcation could lead to the fallure of the Control Roda to scraa and
jeopardize the reactor pressure boundary and nuclear fuel integrity.
This could adversely affect the safety of operations of the nuclear power
plant and would HSe a substantial safety hazard.

The date on which the (nformation of ruch deflciency ... was obtained.

Miss{azippl Power and Light recelved infarmation of the deficiency an Augue
25, 1981, e reported the deficliency to Mr, V. Brownlee, of yvour office as
Potenti{ally Reportable Deficliency on Auguet 26, 19R], Since that dare MPLL

has flled one (1) interim report to Infore the Comuiasion of the prowress and
atatus nf this defirlency, An evaluation for Part 21 has been completed,




Attachment te AZCN-81/476
Page 2 of 2

Ia the case of the basic component ... the somber and locatiocn of all sech
components.

There are fourteea (14) damaged Control Rod Drive (CED) Scraa Pilot Valves
located im Unit 1 at GCWS,

Ne do mot have knowledge of the locatioa of defective equipmant located other
than at GGHS. :

The corrective action which has beea takea ... the name of the iadivideal ...
reponsible for the action; and the leagth of time that has been ... takea to
ca-’hto thl actioe., : o * >
-N-a-a . c‘*—- e - S ~s “" < =" :
A.’ Corrective Actisas Tahes - x:; “*J';‘:-' {‘ A TR
Mt N Yog r".‘ ! P d
The nlvu that uuu éid oot enul- . khct. They ware damaged by
being operated with insufficient voltage being supplied to the solenoid
coils by the Reactor Protectioa System due to imsufficient cable size.
T™he low voltage csused “chatteriag” of the solenoid core intermals,
resulting ia daoage and subsequant otlcug of the iaternals, preventing
proper oparatioa.

The deficiency was casused by cables of imsufficieat capacity belng used
to supply power to the solencid valves, resulting ia less than ainimum
voltage being supplied. Wiesissippl Power & Light feels that our
Coanstructor should have wore thoroughly evaluated the design iIn light of
the physical coafiguration and valwe power requirements. The affected
Reactor Protection System Supply Cables are being replaced with Cables of
sufficlent capacity. All scram pilot valves are being rebuilt to replace
all lasaged parts.

Respoasible Individual

c, '. w". J'.
Site Manapger

Aleslssippl Power and Light Company

Length of Time to Complete Actions

Missleeippl Power & Light received informacion of the deficliency o
August 24, 1981, All work will he completed prior to Unit | fuel load.

Our Constructor i{s tracking this repalr on Startup Fleld Report (SFR)-1F-
1999.

Any advice related to the deficlency ... that has heen, (s belng..nr will be
glven to purchasers or licensees:

As the defliclency did not originate with MPAL, we have no advi -+ to offer,
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101 Marietta Strest, B.0.
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Actackment to ARON-81/476
Page | of 2

VIRAL REPORT POR PRD-81/33

Hame and sddress of the individuwal ... inforwiag the commission:

J. P. MeCGaughy, Jr.
Assistant Vice-Presidant, Weclear Preducticn
P.0. Box I“O

Jackeoon, Wississippli 39203

Totification of Part 211 applisability made te Mr. J. P. 0'Reilly, NRC, Region
II by letter ARCH-81/476, December 1, 1981.

ldentification of the facility ... which ... coutains a deficiency:

Grand Culf Meclear Statios (CCNS) Dait |
Port Cibksoan, Mississippi ¥M150

ldentification of the fire ... supplying the basic compoment which ...
coutains & deficiemcy:

Dndersized cables vhich caused damage to the valves ware sepplied by Bechtel
Powar Corporation, Caithersburg, Maryland.

Nature of the deficlency ... and the safety hasard which ... could be created
by swch a deflicioucy ..ot

A. Description of the h!letm

During Control Rod Drive (CRD) testing, fourteea (14) scram pilot valves
wsre found stuck in the esergized state when both of the solenolds were

de-enargized. This prevents te actuation of the scram inlet and outlet
valves and thus prevents the coetrol reds from scramming. The deficlency

affects ocaly the Countrol Rod Drive (CRD) Bydraulic System (System Cl1) in
Dait 1.

Analysis of Safety Implications

This situation could lead to the fallure of the Contrnal Rods %o scram and
Jeopardize the reactor pressure boundary and nucleat fuel integrity.
This could adversely affect the safety of operations of the nuclear power
plant and would bde a substantial safety hazard.

The date on which the (nformation of such deflclency ... was obtalned,

Miselssippl Power and Light recelved Infarmatlion of the deflclency an Augue’
25, 1981, e reported the deficlency to Mr., V, Brownles, af vour ftiice 4%
Patentlally Reportable Deflclency on Auguet 24, 198) Sines that darte MPY
has fllied one 1) {nterle report to (afore the Comad 1 0f the e crees 1
status of thiw deficlency, An evaluatilon for Pyre 2| 1% heen comalered,




Attachasnt te AROW81/476
Page 2 of 2

Ia the caee of the basic compement ... the sccher and locatilon of all such
O e 8L & .

Thare are fourteosn (14) demsged Coatrel Red Brive (CRD) Scram Pilot Valwes
lecated in Unit 1 at OCNS.

Ve do mst have haswledge of the lecation of dafective equipmeant located other
than at CGHS.

The corrective sctisn vhich hae boen taken ... the name of the individeal ...
repensible for the action; and the length of time that hes been ... takes teo
cenplete the actioa, :

e “arller -

A. Cotrectiwe Actions Tahea

The valves that falled 414 set contain & defect. They were deseged by
being eperateod with fnsufficisat weitage being supplied to the solemotld
coils by the Reacter Pretectisa System dus to ineufficicot cable size.
™e low veltage caused “"chatteriag” of the soleneid core istermals,
Fesulting ia damage ead wvebsequent sticking of the istersals, preveating
preper eparat lea. )

The defictleacy was consod by cables of imsufficient capacity being used
to supply pever o the solencid valves, resuiting in less than minimus
voltage being supplied. WMississippl Powar & Light feels that our
Coastructer sheuld have mare thoroughly evalusted the design in light of
the physical configuratisn and valve power requirements. The affected
Bsacter Pretectisn Syetem Supply Cables are baing replaced with Cables of
sufficiont capecity. A1l scram pilot valwes e being redbullt to replace
all damaged parts.

espoasible Individual

€. B, Nogers, Jr.
Site Manager

Misslseippl Powar and Light Company

Length of Tiee to Complete Actione

Misnlsnippl Power & Light recelve: uformation 2f the deflcliency on
August 24, 1981. All work will b completed prior to Unit | fuel load.

Our Constructor (s tracking "his repalr on Startup Fleld Report (SFR)-1%-
1959.

Any advice related to the deficlency ... that has heen, fis belng, nr will he
glven to purchasers or licensees:

s the deficiency 414 not originate ith MPAL, we have no sdvi .




