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P. A. Morris, Director
Division of Reactor Licensing

' CONSOLIDATED EDISON COMPANY OF NEW YORK, INC., INDIAN POINT NUCLEAR
GENERATING UNIT NO. 2; DOCKET KO. 50-247

The enclosed report was prepared by the DRS Electrical Systems Branch
for use in the DRL ACRS report concerning the Indian Point No. 2 plant.

The report covers the Protection Systems and the Anxiliary Electrical
Power Systems. Review of several items within these systems by DRS is
not complete. These items are as follows:

A. 1tems which have been resolved to our satisfaction in discussions
with the applicant but which require documentation and review of
agreed on changes. These items are listed in Enclosure B.

B. Items which are not resolved.
1. Operation with less than four loops in service.

2. Design of the engineered safety feature manual actuation
panels.

Our report assumes satisfactory documentation will be received for all
items listed in paragraph A. above and list B. 1. and 2. as unresolved
items. Should our understanding of any of these items change, we will
be prepared to report orally to the ACRS.

Several items which we have approved with some reluctance were discus-~
sed with the ACRS Subcommittee on April 25 and May 11, 1970. The
Subcommittee requested that we discuss these items in detail in our
report to the Committee providing the options available and the basis
for our decisions. These items are:

Testing of the engineered safety<fea£ure initiating circuits

>

1.
2, Single electrical cable tunnel
3. Single electrical penetration area
4. 480 volt switchgear room
5. Housing of the diesel generators
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An additional item of concern was the lack of protection between
engineered safety feature equipment. During our site vieit we noted
that the three safety injection pumps are located in a common area
and the containment spray pumps are located in a separate, common
area. There appears to have been no attempt to protect the redundancy
of these equipment other than space. Thus a common event, pipe whip
or electrical fire, could result in the failure of more than one pump.

Since this is a problem of the safety feature systems of which the
electrical aspect is only a part, we suggest that DRL make recommenda-
tions for its resolution.

Original signed b

E. G. Case
ESB-30 | Edson G. Case, Director
p DRS :ESB :0DP : Division of Reactor Standards
Enclosures:
1. Indian Point #2 Report
2. Items which require
documentation
cc w/encl: Distribution:
R. C. DeYoung, DRL . Suppl.
D. Muller, DRL - DR 'Reading
K. Kﬂiel- DRL DRS Reading
bcc: E. G. Case ‘ ESB Reading
V. Moore
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ENCLOSURE A

. INDIAN POINT #2

~ INSTRUMENTATION AND CONTROL
General

Our review encompassed the auxiliary electric power system and
the protection system instrumentatton end associated logic circuitry;
| IEEE 279 and the Commission 8 proposed General Design Criteria served
| where applicable, as the bases for judging the adequacy of the .

protection system.

" The applloanrlhaS‘steteo in Ssoplement 2 to'thelFSAR.and we- have
' confirmed that the protection system is functionally identical to the
' 'one installed at the Ginns plant snd meets IEEE 279 Since Ginna has
" been previously reviewed, our report discusses only those {itens which :
are unique to Indian Point #2 (IP #2), for which new information has
been received or which’ have remained as continuing areas of concern
for this and similar plsnts We visited the site on Decembex 16-19

1969 to review the 1nstalled 1nstrumentation and electricai systems.
The following schematic diagrams were revieéwed:

a. Reactor Trip System
b. - Safety Injection System

c. Gontainment Spray System

~
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d.-‘jCéntainment Pan Cooler Sys tem
e, .Containnent Isolation Systeme--l
:'“ t. _feedoater'Ieoiatton,SyetemA(tnat portion;aesooiated with
gsafety injection) “ B |
g;' Steamline Isolation System o

h. 'Auxiliary Power

Testing of Eng;neereQQSagety_Eeature Initiating Circuits

“LIn our Diablo Canyon Unit 2-repdrt to the AGRS; we notedethe.
'limited capability for teating engineered safety feature (ESF) cir-
'cuits during reactor. operation. ~We have discussed this matter with
'.‘.the applicant and Westinghouse and understand that Westinghouse is

studying the problem on & general basis for a11 its plants.: ?or the
‘19 #2 plant, Consolidated ‘Rdison stated that they wust still rely on
Dhmmeter tests of the master relay coile as the only method of rou- 4
‘utinely determining their operability. The oirouits,upstreem of these
relays can be partially-tested during opetatton. During shutdown, ‘
the circuits can be completely tested by coincident tripping of-
Ainstrument channels and the consequent operation of the master and
'_fslave relays and the entire downstream 1nitiat1ng system In:oummary,'

: _thispia vhat wastoriginally.proposed forAniablo-canyon Unit 2.—

Ve hape previously steted for plants receiving construction permits

that the testing capability of Westinghouseedesigned.ESF circuits should’
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be imnroved.sueh‘thet a complete system test'is‘pussible during reactor _
’dperation. We have concluded, however. that the present design provides

Tan acceptable minimnm level of testability for the IP #2 plant.

Qperatien<g;th‘ggss.Than.Fbur Loops In Service

Tne Overpower and Overtemperature channels measure primary loop
: £>T and automatically vary the set points as a function of several
‘other parameters (pressure-and‘neutron flux). When the plant‘ie_operated
",vith~one luopidutlef service,.the physical characteristics of tne
:'reactbr.syetem.require sat points which are moreﬂrestrietiue than for
'V~full flow if all other conditiona are the same. The applicsnt'proposes‘

to make these instrument adjustments manually and states that only

four adjustments are required

‘We have etudied‘the anplicant'e pruposal and believe that if the
more.restrictiueqset_peints are, indeed, required_for safety, the
. propoeal violetes Section. 4.15 ef IEEE-279 which requires a positive
means of aseuring tnat:tne mere reetrictive set points are used.
‘Section 4.15 furtner'renuires that the devices"used-to prevent improper
use uf_less restrictive set points'shall-be consideredAa pert of the
prdteetipn systen.and shall be designed'in aceorddnde with the single

,failure*criterion.

In summery, we believe that the removal of a'pump from serviee

should sutomaticelly act on. the protection systemfsuch that the more

o restrictive set points, if required are placed in force. We have-

‘ discussed thlB matter with the applicant and understand that they are
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evaluating‘the_need for automatic setdown. Pending receipt and review
of additional information, we will not permit plant operation with

fewer than four’pnnps‘in'servicef,

Design of the Engineeﬁed_Safetx Feeturenusnual.Aztuation Penels

Penels SB-1 and'SB-Z are located in the control roon'to,ptovide

‘the necessary controis (switches, lights) for manual actuation of the -

engineered‘sefety features.. Our visit to the site disclosed that' the

cables entering this panel the wiring inside the panel end the loca~

- tion of the controis on the front of. the panel do not comply with our

"intetpretation of IEEE 279 in that the requirements for sepatation

and independence are not met. Redundent cables were noted to enter
the panel :hrough common openings in_the‘controi room floor,'redundant

cables terminated:on'adjacent cerninal boards, redundant connections

:from terminal boards to controls are bundled.together, and the location

- of the controls on the panel provides ninimum spacing.

We heve discussed these panels at a number of meetings with

,Weetinghouse and COnsolida:ed Edison. They discussed a number .of

.possible modifications ‘but have made no firm proposal. Among the

possible modifications discussed were

8. The addition of isolation devices to preclude faults in the panels

from disabling automatic aetuation of. engineered safety features._:
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- No- physicsl seperation would be included to prevent faults from
disabling'the tiansfer from the injection to the tecirculation

mode of emergency core cooling.

b. The addition of physical protection features to prevent equipment

ll.ueed in the area such ee'floor.pollehers~an& hand tools fxom,"
" causing faults.
c. - The installation of_seperate'connection‘boxee for each of the

redundant safety feature chains near the'ceble.trays. Wires -

' Tendvcablee for the-redundent chains would be brought from the

connection boxes thtough separate floor openings to the controls.

" on the panel maintaining physlcal separation. The applicant
. felt that the lack- of physlcal separation at several mnltl-
function switches defeated the purpose of the added physlcal

g eeparatlon..

VWe have concluded that the panel should be modified to prevent

-faults reaulting from locallzed mechanical damage, overheating in

,bundles, or localized fires from disabling automatic ECCs actuation

or preventing the necessary manual functions within the time to

}mitigate the censequences of a design basis accident Our concerns
o could be met: by the utilization of the junction box arrangement des«

cribed by the applicant coupled with further improvement in the area

of the multifunction switches. Ganged switches are available which
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provide better separation between stages or wafers. - Another possi-

=b111tyvierthe addition of slave relays to minimize the congestion

in-the area of the switches.

. During'the discussions, Westinghouse made cieer that no_attempt

had been made tocinclnde physibalpaeparation in the design of these

| ~ panels. This raises the question of whether commitments made during

the construction permit-ﬁeview:wete-properlyeimplemented " In the

evaluation of the reliability of core cooling, the applicant -stated in

: iSupplement 5 to the PSAR (teceived July 28, 1966), "System effective-'

ness will exist in the event of loes of normal station auxiliary power‘

- {coincident with the loss of ceolant,’ and will be tolerant of failures

of a single cgggonent or instrument channel to respond activelx in

--each system." This statement was 1nterpteted to be a commitment to .

meet the single failure ctiterion. We 1nterpreted this to constitute

a commitment to give some- consideration to phyaical separation. How-

':ever, whether one considers the modification to be requ:lred to meet

o

' the construction petmit commitment or &8 an item of backfit we believe

"that the modification should be made but not necessatily before initial ‘

plant startup In our opinion, it would be acceptable to make the

: .modification at the f;rst refueling outage if necessary 'to prevent delay.

“Hanne; ﬁctuetion.of Containment Spray .

‘The FSARVstatesithat containment spray is actuated automatically

- 'by a coincidence of nigh-high containment pressure and safety injection

o
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aignels and mannally by coincident operation of tno-switcnea.- Review
of theiachenatic diagrams disclosed;that a safety injeotion_Signal (Sis)‘
. was requifedzfot oothAmanual and automatic actuation and that actuation -
j.by either means was- available for only 40 seconds following receipt of

'the SIS Consolidated Edison has. proposed to revise the control cir-

-‘-cuits 8o that the manual actuation is independent of the automatic

\citcuitry. We conclude that the ptopoaed design change meets the intent

| of Section 4 17 of IEEE 279 and is acceptable. :

- Seismicrnesign Bases for the Erotection’Syetena

The‘seismic design bases for the protection system equipment are
that, fot the design basis earthquake the equipment will not lose ite
,capability to perform its design objective and, if a seismic disturbance
' occurs subsequent to an accident, emergency core cooling will not be

intertupted We consider these design bases to be acceptable..

.The applicant stated that the evaluation of»equipment for its
ability to meet the seismic design bases was accomplished by actual
vibration tests. Typical equipment was eelected for testing to the
design basee stated above. Documentation of the test results are
fcontained in a Westinghouse proprietary document WCAP 7397-1,

"Seiamic Testing of Electrical and Control Equipment." j

- We have completed a preliminary teview of WCAP 7397-L, and have "
fs‘found that it does not considet all. electtical equipment necessary to

" the operation ot the protection systeme.- We have asked the_applicent
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to investigate the information available on seismic verification of

édd;tional_equipmeﬁt such as motor control centers, containment fan

coolers, and cifcuit breakers. Our investigation of this will be

completed prior'toAthe Committee meeting.

Commnn_Mbde,Pailu;és

The applicant statéd that the'Westinghéuse report "Reactor

"Protection System Diversity in Wbetinghouse Pressurized Water Reactots,"

: HCAP-7306 is applicable to IP #2 Since this repo;t applies to all

Westinghouse plante, we plan to review it‘;ndepgndent of a specific
application. We will consider the applicability of the results of our

study o IP #2 when the study 1s completed.

AEnvironmeﬁtgl.Iege;ﬁg,

The applicant has identified the electrical equipment requited to

be opexable duting ‘and subsequent to a loss-of~coolant accident or

steam line break accident. We have'reviewed the documented description

fof the environmental qualification testing and consider 1t satisfactory
- "ELEC’ERICAL sYsgg_y,g‘A o

“,égperai :

The Commission 8 Genera1 Design Criterion 39 served -as the baais

E ‘1Jfor judging the acceptabiiity of the emergency power system.
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 offsite Power =

' de-i}B kv_liﬁés connect thé.Bﬁchanan switchyard to the Millwood

{éwitchiﬁgvstétioﬁfwhiéhxin turn ié éonnec;ed to_tﬁe Cdnépiidateﬂ Edisoﬂ
'gridlaﬁé the Niagara Mﬁhé@k and Cénnetticut Light aﬁd ?éﬁgr Sy#ﬁem@.
“JTﬁéée}tﬁo'lines;hré'bnithe s;ﬁe row of-tdﬁers. TWO‘additiohal 138 kﬁ
1lines, using a separate route from the first two lines, connect the

| :.switchyard to the Orange and Rockland Tie.» One of these‘lines is

v‘overhegdjand one gs.undergroun@ The overhead 1ine 1s normally

énefgize@‘-'A

The applicant stated that an analysis of the transmission system

has 1nd1cated that the system is atable for the. loss of any generating o

«unit ineluding IP #2

A single 138 kv line connects the Buchanan switchyard to I? #2

L In addition three 13 kV lines connect the switchyard to 4 #1._ Three
*41,138/13~kv transformera in ‘the switchyard-feed these‘three 13~kV iihes~

- One. of the 13 KV 1ines is undergtound and the other two are overhead

Prior to IP #2 operatxon all three 13 kV lines will be underground

o While t:he 138 kv system s the normal supply for the auxiliary load
"asseciated with plant engineered safety features one of the three 1P #1
13 kV lines is available to ptovide power. to. IP #2 through a 13/6 9 kv '

‘transformer By switcbing circuit bteakets in 1P #1 the othet two 13 kV

lines can also be made available to ptovide power “to. IP #2
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The Buchenan sditcnyard is'supplied with two'batteries;’each'in
ite own ‘room and with ite own charger The ventilation systems for
theee roome utilize natural circulation All d*c loads in the switch- :

-yard are connected to both batteries through automatic switching. The.

switchyard is remotely controlled from New York City. frnev_control makes’

"use of two seperetely'routed above ground telephone lines.

‘Initially our review of the offsite pover indicated'thatwthe design

might not meet the single failure requirement of Criterion 39 in that,
upon failure of the 138 kv supply to the station there was no’ provision

"for automatic - ewitching to. the 13/6 9 kv supply. Subsequently,

Supplement 3 to the FSAR indicated thet theewitching would be. automatic.;“

Followxng our review of the drawings, the applicant found that the

;13/6 9 kV supply 1s not capable of carrying the total plant auxiliery
'_1load and that design—changes-would be.required. Specifically, the
main coolant pumps and the circulating water pumps must be tripped off-

before the'supplies way be switched.

. We conclude that. the 13/6 9 kV supply providee an adequate second
gource of power for the ESF and safe shutdown loads and that the

' offsite power meets: our interpretation of Criterion 39.
: dneiteuPower-

'Threeidiesel generator eets'provide 480 volt essential power for

1P #2. The'appliCant stated that the diesel generators-are each rated

‘§
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at 1759 kW (2200 Hf) continuous'end l§50 kW (2460 HP) for 2000 hours.
Two units have.the;capeoity to provioe'power for the minimum ESF loads -
. or, safe shutdown loads‘ The design safety injection phase'loads for
-the three units are 1813, 2210 and - 2353 HP and change to 2438, 2235,
“and 2043 HP for the recirculation phase. While these loads are,well
into the 2000 hout rating of the machines, we consider that.exceeding

thercontinuous rating of the machines is.scceptable in the context of'en

-oﬁetating license review. Further. certain loads for -the recirculation _ '

.phase are brought on manually thus allowing the operator time to monitor

- the diesel 8 oporation as it isrheing loaded.

The housing of the three diesel generators in a common sheet metal,
'steel ftamed building has been .an item of concern to us and is discussed B

in detail at the end of this section.

Each diesel genetator is started automatically on a safety injec-
tion signal or. upon undervoltage. The sensing of the undervoltage and
the closing of the diesel generator breakers onto the essential buses is
also an item of concern to -us and is discussed in. detail at the end of
this section. The auxiliaty power bus design utilizes the split-bus' _

5concept; The~three diesel;generators.supply_power to three»sepsrate(snd

independent ABO volt essential'buses The thfee.essential buses supply g -

power to the ESF or safe shutdown loads such that two diesels operating

provide minimum ESF loads.
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SuffiéientAbnaite diesel fuel is available iﬁ“:he diesel tanks to
allow-two diesels to carry their rated loads‘for 80 hours. - The appli-
‘cant has agreed to increase the supply to seven days by restricting the

:use éf :ﬁérgés furbineAfuel and ﬁaking the gas turbine fuel available

_for the diesel generators. This‘will be a téchnical specification item. _

_Our Teview of the a-c auxiliary power system has disclosed that
‘there is minimum physical and electrical separation._ Three areas
“which appear. to be designed to minimum requirements are discussed at

the end of thie section' -

1. . Single electrical cable tunnel
2. .Siﬁgle giectriéal penetration area

3. 480 volt switchgear room’

The 125»d-c'syetem_conéists of two individually'housed battériee., f
The d-c system 48 divided into two buses with‘a,battery and a batﬁery '
: chatger pei bus"‘ﬁaéh 6f thé tﬁO'statién batteriea has been sized'to :
vcatry ita expected loads for a period of two hours follcwing a plant

: trip and a loss of all a=c puwer.

‘We conclude that the onsite emergency power system satisfies

‘Criterion 39 ind 1s acéeptable,

Housing of tﬁe'Dieéel Generatqfs

.. The three diesel generators are housed in a common sheet éetal,
steel’ftamed'bdilding This 1nstallation represents the only
vapplication recently reviewed or being reviewed which houses ‘the - z

‘-redundant onsite:electrical’powe: sources in a commpn room. Further,i)

e L
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the controls for the three diesel generators are housed in a common,

‘control ponel which 18 located at one end of the diesel building.r

Upon questioning the applicant stated Supplement 3 to the FSAR
that the diesel building is by virtuo of its location protected from
Atornados and major missilea generated by them. The Supplement further
stated that the protection between machines_is not considered necessary
on the basio of the engine manufacturero' case histories of-engine |
fallures. Lastly, the Supplement stated that reliance in the case of
a tornado 1s placed on power supply redundancy, not solely on the

diesel installation.

Shouid a tornado strike the site. it could damage the diesels
by producing missiles (e g., blowing down the Indian ?oint 1 plant
stack) ' Also it is not clear to us that all wissiles produced by one -
':of'the diesel-generators would be retained inside the machine. Should
a missile be produced by one of the machines, it could damage a second
unit or damage the conttol panel Further, all thtee diesel generators '
are vulnerabla to a fire in the diesel building Our review of the
applicant 5 electrical draw;ngs supplemented by a site visit has not
discloaed any special features of the auxiliary powet system which might '
"affect our evaluation of the eloctrical system other than the fact that
a gas turbine generator is. located at the site. ‘Thls machine is &

manually actuated slow start unit, Tho applicant'has stoted’that the
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' _tion and providing bartiers between the diesel generatots, the construce-

. : ‘ ' ' .

gas turbine can be-activated‘on totnado alerts. The fact that the gas

turbine is located on the opposite side of the Indian Point 1 reactor

febuilding from the diesel building reduces ‘the ptobability of simultaneous

‘,loss of the gas turbine and the diesels to a tornado..

‘ Wearequeated consolidated Edison t0’provide additional assurance
of onaite electrical power source availability. This‘additional assurance

could take the form of hardening of che present diesel generator installa~

tion of additional diesel generatot enclosurea making power available

vf from the Indian Point #3 diesel generators to Indian Point #2 or othet

'.'schemes which the applicant might devise. -

'JCOnsolideted7Edison”reéponded to oﬁt-eoncern as folldwsﬁ '

a. Missile ?:otection4hetweentMachines'n :

. Pield caee_hietoriee of the Alco Model 251 engines have
disclosed a complete absence of damage to the engine envitone

as a result of engine component failure.
b.- Fire Protection

The area below each diesel generator is segregated by a |
curb which is provided to localize and provide separate drains
for fuel oil 1eakage. Each diesel unit han its own fire

detection and ptotection system.
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-éﬁ: cbﬁtrol Panel Pioteéticn

JA ceacrete éhield wall will be ptovided between the diesel o |
‘ ”generators and the control panel to pretect the panel £rem '

f;.mlssiles which might,originate.frqm one qf the machlnes.,

: d;b; Con#gctlng.go the i?'#S Diesel.Ge#é:atqra ,_.,l

Ip #2 is not designed to accept pcwer from the IP‘#B
genetatots. Consolidated Edison questious whether modifications,

v

o 5te permit cross feed are technically feasible.‘"

7i We have evaluated the a@ylicant s responses to.our concern and

' ,have concluded that the anewets are acceptable in the areas outlined

bove. ?urther, we have eoncluded chat the diesel generatore are no .Q'
Jmore vulnerable to tornado damage than other parts of the plant such .
. ae the control room. The applicant has agreed to energlze the gas
‘:utbine on a tornado watch.- This additional souree of power provides
assurance that power wlll be avellable should a tornado cause damage .

towthe diesel generator building;

Since eur concluston 18 partially based on the vulnerability of
' other areas of the plant to tornado damage we should re—evaluate the’
';diesel generator arrangement if major changes are raquirad in the

other vulnerable areas.
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Diesel Ggﬁerftor eontr61 Circuits

. Loss of voltage for,ﬁtarting the ‘diesel generators is sensed on

* the 6.9 kV buses rather than the 480 volt essential buses to signal

automatic start of the diesel engines Further, a éignéltfrom the"
6.9 kV buses is used with the diesel breaker conttol circuits With .
the proposed design it ia possible to Iose voltage to the emerxgency
buses without it betng-detected by-the-automatic cichitry or~pﬁepet
circuit breaker action occurring. This could occur aévthe ;asult of
opening of circuit breakers, transformer faiiﬁras,_and céble ?réblems.
6ur concerns were identified to the applicahc eari& in the'réview.

We consider this ditem to be in violation of long establishéh‘criteria

and not a backfit itenm

Gonsolidated Edison subsequently propoéed'changes to diesgel
generator control circuits which we consider el&minate our concerns.
The diesel start signals will be senaed on the essential buses We

conclude that. this modification ie satisfactory;' 3

Single Electrical Cable Tunnel

A single eiectrical tunnel conéisting of a squara concrete
conduit having inside dimenaions of approximately ten feet wide
by eight feet high carrzes the electrical cables f£rom. the electrical

penetration area to the control building. Thia tunnel carries all
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6f the e1ec£r1cal cébles exéept‘:ﬁe power caﬁles fo?ithe reactor
coolant pumps; the pressuriZer.heater cables and the rod control
gabies. The cableé in the ;unnel are arrayed on either side of a .
three foo;.aisle in tr#yé or laddefs. Séparation is provided for in
the fbrm of‘distéhée, meﬁal'separatprs or trapsite'baériers. Thg‘
electrical tunnél is dotrdesigned fb contain anﬁ.boiﬁgd or spliceq:
cable connectibns{ _Tﬁeréfore, the_probébilipy_éf'ﬁéat.pfodnctibqv
'A_and.afxegulting fire are redﬁceé. Fur:het,.fire detegtioh:and an
éﬁtqm&tically operated water spray-SYBtem are proﬁide& in the tunnélt

Tunnei_coolinglts provided for by redundant cooling fans.

‘The electrieai tunnel provides énly'ﬁinimal eiectrical separation
and would not meetApresent.day cohgiruction permit tequirements; Alter-
vnafiyea to this Qesign were céﬁsidete@ by the staff quch as the adéitioﬁ
of concrete, mﬂtal‘or‘tiahéiig barriers insideAghe.existihg tunnel;
;temoving'éil pewéf'loédé from the tunnel and installing them'in
undetground cable duces as was done for the reactor coolant pump,
pressurizer hedter and rod control cables and the building of additional

tgnnelg ..

Whiig‘éac@ of;tﬁese‘alternativeslédﬁld feduqefthesus¢e§tabiliiy-of

" the redundaﬁt'protedtion channels to a comon failure, they could in no
way improve the susceptability of other critécal areas of the plant to

a common event (e g, the cable spreading area or the elec:rical pene- ‘ '

tration ‘area). We, thexefore, consider that -the single electrical. tunnel
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design for Indian Point #2 1s acceptable. We believe that this is

in keeping with our acceptance of the Dreaden 2/3 application which

also contained a slngle electrical tunnel.

‘ single‘Electrlcal Penetration Area dlfft

lndlan‘Point #2 representa_only the second application recently ~
reviewed or being reviewed which utilizes a single electrical penetra-'
tion area. Oconee 1, 2 and 3, the other application, is presently
‘being reviewed. -Sixty electrical penetratlons are provided in a single
electrical penetration area to provide for entry of aignal control and ‘
power cables into containment. The penetrations ‘are located on three- |
foot centera both horizontally and vertically.A The penetrations are of
~ the hermetically sealed type which are excellent from a containment
leakage standpoint but wbich results in terminating all cablee both
outside and.inside containment. These terminations are made by bolting
or splicing the cables either of which are more subject to undesired
heat production and possible fires than continuous runs of cables. Thered
. appears to‘have'been no attempt, howéver, to provide protections between

penetrations or between bundles of spliced.cables against fire damage.

Following‘neetinge between the applicant and the staff, the appli~"
cant presented drawings of propoaed"changes to the electricAl penetraJ
tion arrangement for our. review; These drawings indicate that fire -

barriers in the form of 1/4-inch thicktransite sheets will be added to
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separate the power cable pene:tations from the instrument and control

: cable penetretions.' The applicant further stated that a general-tework.:

- of the cabling is under way to shotten the cable runs and to eliminate

the use of cable loops.

We have reviewed these drawings and have concluded that while this

installation weuld not meet our present day critetia, the tesulting

'segregation-of the pover cables and che shortening of the cable runs <

should reduce the possibility of fire propagation between penetrations."

‘We therefore reluctantly consider it acceptable.

" 'The 480 volt switehgeaf.roem5conteiﬁe all'the ewitehgear'fot the

eesential ‘buses which provide power to the engineered safety feature'_if

' loads. COnsolidated Edison early in ‘the construction of the plant
: identified the fect that steam lines, fire mains and 1nscrument afr

| lines were designed to pese chtough the 480 volt switchgear room. The

steam lines were eubsequently rerouted. The fire maina were stubbed

*loff at one side of the room. During our visit to the aite COnsolidated )

Edison agreed to add a. pattial wall and door . to separate the fire mains

- from the switchgear._ No changes however, were considered for the

' insttument air 1ines or the accompanying compressors.

' The 2-inch inst:ument line {approximately 100.psig) pagses in
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close ﬁtokimity'to thebelectrical.cables which connect to the switch-
geét. A pipe whip in thiévaiea could damage pogtidng of the cables

to one-half of the switchgear.

The applicant subsequently performed anfahalysis of the instrument
air line.» Whilé'the analysis'indicéted'tﬁat pipe whip might occur,
Cénsolida:;d Ediéon'did not pursue the analysis in suffiéient-depth to
detg;miné the degree of damage which‘pquld result but elected goAadd

a&ditional'pipe restraints to eliminate the problem. Further, they.

proposed to add a concrete wall between the c&mpfessbr and the switch-

gear tcvshiéld the switghgeafvand'gables from missiles*ﬁhich migth

originate from the compressor. - We conclude that these modifications

Lo

‘provide reasonable protection to the switqhgear'and.cables-and‘are

‘acceptable. - -

- gable Installation

A review of the cable installation criteria has béén made based

on the inqumation cbntaiﬁéd in the FSAR and its amendments: We conclude. .

~ that if the criteria are followed,-the_probability offlpqa of redundant
,'chanhela of protection from a single.cadse~such as fire will be

~adequately low within the reservations exptesged'elsgﬁhere in this

document.

gur'fiéldixeview of the -electrical installation dlsclosed‘foﬁr_‘ ;

areas of concern:
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_ThelAE cocécruction drawings (United Enginéers) do not specify

" how cables are to enter or exit wirewéys, enter or exit nodes,

or change ﬁireways or direction. The‘ptoteccion of redundancyA

- {separation) at:theée‘ﬁcinté is left to the trades. There are

many_violaticnéiof acceptabie cable separacion at these points -

control rcqﬁfflcor slots are not identiffed.

-Tﬁe ccnduit and cable schedule is a computer printout. The

computer was not ptogrammca to identify redundant protection .

ayatem cables in the same wireways.. Futthet, the use of the
~computer was: discontinued except 1naide containment when

the cable trays reached 70% fill.

" The _idenuﬁcauon‘ of protection system cables is minimal.

~ The cable markers being installed do nctfqniquely identify

protection‘systcmAcables; While we underatend that individual

" - . conductor markers are to be added, none were in place during

our visit. Westinghouse stated that the nuclear instrumentation’

. conduits would be color coded.

The field checking of cable installation appears to be a check.

of "as built" cables versus construceion drawings. It appearé

'_that no- one has actually checked the Wéstinghouse?ﬂnited Engineers -

design of cable runs as. to. tedundancy (sepatation) We under-'

stand that the applicant plans to expand his electrical inspectionf

te 1nc1ude a check -to assure cable sepatation.
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We have alerted Compliance to each of the above items and they

ﬁéve»statedAthat ihey will follow these items.
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- ENCLOSURE B

' CONSOLIDATED EDISON COMPANY OF NEW YORK, INC., INDIAN POINT NUCLEAR

GENEBATING UNIT NO. 2, DOCKET NO. 50+247

A, ,!tems which have been reaolved to our satisfaction iu discussions

with the applicant but which tequire documentation and review of

-agreed on changes.

1. cohéolidated Edison agreedfto'sﬁbmituschematic diagraméﬁbf
Athe BIT (bo:on injection tank) level instruments when

f_available. “The partial valve control schematics presentlf

.available &o not support the conclusion that the circuitry

'meets the single failute criterion.

_2,,'.Tese éroeedurea have.not been received for the teeting of
~the ESF. We believe that they will be the same as for
Point Béach 1 and 2. We have reviewed chat plant’s pro-~ |
cedures and have reluctantly accepted them. The‘f? {2

~procedure should be submitted for our review.

3.  Table 7.2-2 and Page 7.2-25 of the FSAR do not sgree with '
respect to the P-7 1nter19ck. We believe Table 7.2~2 should :

be corrected.

4. Consolidated Edison has agreed that opening of a Reactor

Protection Systéﬁ cabinet door should be annunciated in
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Documentation : -

7.

control room by individual annunciators. This should be

documented and the answer to question 7.12 should be changed.

Consolidated Edison has agreed that scram breaker "position"

. 1ights will be addéd.in the control room to alert the opera<«

_tor as to the position of the scram breakers. ThiS'nhouid

be documented.

" The respoﬁae to_question 7.1 indicates that the teacéor trip

on turbine trip and the turbine runback circuits meet IEEE 279.

It was subSquently determined that these circuits do not meet
 1EEE 27§.and that they need hot méetﬂi; since they are anti-
~cipatory signals and are not required for reactor safety.

The ieaponse to question 7.1 should be amended.

Page 8.2-14 of the FSAR should be amended to delete the

mencioﬁ of_automaﬁic switching of the bus tie breakers between

"'--‘vital buseés.

Page 8 2-12 of the FSAR should be amﬁnded to correct the

. onsite diesel generator fuel starage (54 hours) to asgree with -

the technical specification atatement of 80 hours. Further a -

statement 8hou1d be added to add the commitment made concern-

~ ing the use of the gas turbine fuel,
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 Documentation - - : :
9, 'The answet ‘to question 8. 1 shauld be amended to indicate ‘

that load stripping is required when nwitching to the IP #

- 13 kV feeder.

10..

Consolidated Bdison shduld be requested to complete the docu=

: mentation of the seiamic testing of protection equipment.
 WCAP. 7397-5 "Seiswic Testing of Electrical and Control zquip-.a=‘

ment" does not 1nc1ude all elactrieal equipment necessary

‘. to the opetation of the - protection systems.

1.

The load shedding and S loading aequence circuitry

'<(u E. & C Dwg. Nos. 9321-LL~3117 and 9321-LL-3118) indicated

1: two redundant but not independent, sequencing circuits are

212,

p:pvided. The circuits do not appear to be readily testable

~ due to the 1nterconnections. _COngolidqted Edison stated that

the testing procedures have not been developed. (This item
does ﬁét téQuite further documentation. but 1s included to

remind the applicant of our intention to follow uplon the.

cesﬁing);

‘The FSAR should be amended to add a statement concerning the

analysis performed to determine that additional restraints

were required for theAinstrumeht'ait 1ine which passes near

the 480 volt essential switchgear. Further, a statement
should be added with regard to the concrete wall which will
be installed to shield the switchgear and cables from missiles

originating in the air compressor.
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|
: © 13. The FSAR should be amehdgd.to add a description ofltﬁe addi-
~tional-work being performed in the electrical penetration

| area to provide added assurance of cable protection.

14, The PSAR ahould be amended to add a statement with regard ‘ o
to the concrete wall which will be 1nsta11ed to shield the
f diesel genetator,contttl panel from missiles originating '
. from the. éiéaei gehérétors. Further, a: statement should be
:7added as to the technical feasibility of taking emergency

- power . fram the IP #3 diesel generators.

'15. The ?SAR sﬁould'be'améndedvto,add a stétement'cbncernlng'
tsensing of undervoltage for starting the diesel generators

~fram the essential buses.

16, A statement should be made concerning the commitment to make
the manual actuation of the containment spray independent

.‘;ﬁof the automatic portion of ‘the circuit..



