. e D’RIBUTION,T
I ~ {Docket File 7

o *" 'NRC |1>D§ .
. Ug 3 Local PD

A 1983 ORB 1 File

N . . D. Eisenhut
OELD
E. Jordan
D. Wigginton
C. Parrish
NSIC
J. Taylor
ACRS (10)

- Docket Nos. 50-315
and 50-316
o

tr. John Dolan, Vice President
_ Indiana and Michigan Electric Company
c/o American Electric Power Service Corporation
1 Riverside Plaza
Columbus, Ohio 43216

Dear Mr. Dolan:

SUBJECT: NUREG-0737, ITEM I1.B.1, REACTOR COOLANT SYSTEM VENTS - DONALD C.
) COOK NUCLEAR PLANT, UNIT NOS. 1 AND 2

By letter dated January 15, and March 10,. 1980, July 15, 1981, and June 28,
1982, the Indiana and Michigan Electric Company has provided information and
details "relating to the design of the reactor coolant system vents (RCSV)
for Donald C. Cook Nuclear Plant Units-1 & 2. However, the.implementation,
schedule and requirement for a pre-implementation review have been superseded
by the requirements of 10 CFR 50.44(c).(3)(iii). A1l operating reactors, in
order to provide the improved operational capability required by the rule,
must have the RCS vents installed, operational, procedures established and
personnel trained in accordance with the schedule provided in the rule. An

) exemption is necessary if the specific design or schedular requirements of

i 10 CFR 50.44(c)(3)(ii1) cannot be complied with.

t The guidance in NUREG-0737, Item II.B.1, provides an acceptable means of

5 meeting the design requirements of the rule for the RCS vents. Prior to
promulgation of the rule, we have reviewed your responses identified above.
The enclosed Safety Evaluation (SE) is based on the Technical Evaluation
Report (TER) prepared by our consultant, Lawrence Livermore Mational Laboratory,
and additional items which were outside the scope 'of the TER. The TER is
attached to the SE. You will note our evaluation identifies specific items
which are being addressed in conjunction with other ongoing NRC actions and
areas where deficiencies may exist or confirmation is necessary to assure
conformance with the rule. .

‘ s

He are providing the results of our review for your information. :In addition,

! we have provided the information to Region III to assist them,:asf they deem
appropriate, in determining your compliance with the requirementsjof 10 CFR
50.44(c)(3)(11i). If you have any questions relative to the enclosed SE,
please contact Mr. David Wigginton, the NRC Project Manager for your facility.
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AU6.3 ¢ 1983

weqconsider NUREG-0737, Item II.B.1, actions to be conpleted based on the
requirements and promulgation of 10 CFR 50.44(c)(3)(ii1).

Enclosures:
As stated

cc w/enclosures:
See next page

0, .

Sincerely,

Original signed by¢

s. .V '
Steven Kﬂ V%?%%, Chief
Operating Reactors Branch No. 1
Division of Licensing
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John Dolen

Indizng and Michigan Zlectric Company

cc:

Mr.o M. P. Alexich

Assistant Vice President.
for Nuclear Engineering .

American Electric Power
Service Corporation

2 Broadway.

New York, New York 10004

Gerald Charnoff Esquire

Shaw, Pittman, Potts and Trowbr1dge
1800 M Street, N.W.

Washington, D. C. 20036

W. G. Smith Jr., Plant Manager
Donald C. Cook Nuclear Plant
P. 0. Box 458

Bridgman, Michigan 49106

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

7700 Red Arrow Highway
Stevensville, Michigan 49127

* The Honorabie Tom Corcoran

United States House of Representatives
Washington, 'D. C. 20515

Jemes G. Keppler

Regional Administrator - Region III
U. 'S. Nuclear Reguiatory Commission
799 Roosevelt Road

Glen Ellyn, Il1linois 60137
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ENCLOSURE 1

SAFETY EVALUATION
DONALD C..COOK NUCLEAR PLANT UNITS 1 AND'2

INDIANA & MICHIGAN ELECTRIC COMPANY

INTRODUCTION

4

The requirement for RCS vessel head and high point vents is stated in 10
CFR 50.44 paragraph (c)(3)(iii). Guidance is provided in NUREG-0737
“Clarification of TMI Action Plan Requirements,” November 1980, Item
I1.B.1 Reactor Coolant System Vents and NUREG-0800 "Standard Review
Plan," July 1981, Section 5.412 Reactor Coolant System High Point

Vents. The requirements of 10 CFR 50.44 for RCS high point vents
specifically provide that the vent system shall: (1) be designed to
ensure low probability of inadvertent or irreversible actuation and a
high probability of operating when needed, (2) be remotely operable from
the control room, (3) not aggravate the challenge to containment or the
course of the accident, and %4) conform to the requirements of Appendix
A and B of 10 CFR 50.

The licensee has responded to the above requirements in references 1
through 4. These responses have been evaluated by Lawrence Livermore
.Laboratory_under contract to, tke Nuclear. Regulatory Commission (NRC).
The results of this evaluation-are presented in the enclosure entitled
"Reactor Coolant Systems Vents (NUREG-0737, Item II.B.1), Final Technical
Evaluation Report for D. C. Cook 1 and 2." The NRC staff review is based
upon the Technical Evaluation Report (TER) and has been extended to items
outside the scope of the TER, as specifically identified herein.

Certain items identified below may be subject to confirmation including a
post-impiementation review and audit to ensure compliance with 10 CFR
50.44(c)(3)(iii).

EVALUATION

The staff concurs with the TER recommendation that the D. C. Cook 1 and 2
vent system design is acceptable provided the following items are satis-
factorily resolved: o
NUREG-0737 Item II.B.1 Clarification A (12) concerning human factor
analysis requires consideration of the addition of vent system
controls to the control room. Although this was discussed in the
TER, the human factor analysis of control room modifications will

be further addressed on an audit basis as part of the review of TMI
Item I.D.1 "Control Room Design Reviews."

The construction codes and standards for the piping and valves used in
the Reactor Coolant System Vents were not specifically identified.

The codes and standards shall be identified and available for NRC
audit.




'
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The current design does not provide for continuous valve position
indication in the control room per the requirements of NUREG-0737,
Item II.B.1 sub-item A(5) and sub-item (6) concerning the requirement
for operability of the vent system from the control room. An b
acceptable resolution would be for the licensee to restore continuous
control power supply to the RCS vents system by deleting its commit-
ment to rack out the related circuit breakers during normal operation.
The-staff has evaluated that the related requirements in 10 CFR
50.44(c)(3)(ii1) for the inadvertent or irreversible actuation of a
vent have been adequately met by the switching systems proposed for
the individual’ valves on the-vent system. Therefore, removal

of power is not necessary. The licensee is required to take the
necessary action to meet these requirements. This item must be
confirmed by the licensee.

The following items are identified in the TER as being outside the scope of
the contractor's review: seismic and environmental qualification, operating
guidelines and procedures, Technical Specifications, and the inservice
inspection program. The resolution of these items is as follows:

Seismic and Environmental Qualification: Seismic and environmental
qualification will be audited in conjunction with generic audits of
the licensee's Seismic and Environmental- qualification program.

Operating Guidelines and Procedures: HNUREG-0737 item II.B.1
requested procedures and analyses for operator use of the vents
including the identification of the information available to the
operator for initiating or terminating vent usage. The staff
review of NUREG-0737 Item I.C.1 includes vent operating guidelines
as an integral part of emergency operating procedures guidelines.

It is our judgment that the owners group emergency operating
guidelines as approved by the staff will provide an acceptable
basis for the development of plant specific operating procedures.

- The plant procedures will be subject to NRC audits. We consider
this. approach a satisfactory resolution of operating procedures for
RCS vents.

Technical Specifications: It is currently proposed to issue a
generic letter to all licensees regarding the submittal of Proposed__
Technical Specifications for a number of NUREG-0737 items, including
jtem II.B.1, which were required to be implemented after December 31,
1981. Technical Specification requirements for the RCS vents will

be included in this forthcoming licensing action.
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- Inservice Inspection Program: The vent system is an extension of
the reactor coolant pressure boundary and must meet applicable
inservice inspection requirements described by 10 CFR 50.55(g).
The staff requires that the licensee include the RCS vent system in h
the inservice .inspection program which is subject to NRC review and
audit.

CONCLUSION

?

The staff safety evaluation is based on a review of the Technical Evaluation
Report (TER) performed by Lawrence Livermore National Laboratory (enclosure
2), and the staff reviews of additional items outside the scope of the TER.
The staff finds that the vent system at D. C. Cook 1 and 2 is acceptable

and in conformance with the requirements of 10 CFR 50.44 paragraph (c)(3)(iii)
and the guidelines of NUREG-0737 Item II.B.1, and NUREG-0800 section 5.4.12.
Certain items are subject to confirmation including post implementation

NRC audit in conjunction with other ongoing actions/programs. These items
are: (1) human factors analysis of control room modifications, (2) identifi-
cation of construction codes and standards, (3) confirm restoration of
continuous positive valve position indication within, and operability of

the RCS vents from the control room, (4) seismic and environmental qualifi-
cation, (5) operating procedures, and (6) the in-service inspection program.

Technical Specifications will be the subject of a separate future licensing
action. i . s
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REFERENCES

Letter, J. E. Dolan (Indiana & Michigan Electric Company) to H. R..
Denton (NRC), "Donald C. Cook Nuclear Plant Unit Nos. 1 and 2,
Docket Nos. 50-315 and 50-316, License Nos. DPR-58 and DRP-74,"
with attachment providing 1nformat1on concern1ng the proposed
design for reactor coolant system venting in compliance with the
requirements of NUREG-0578, dated January 15, 1980.

Letter, J. E. Dolan (Indiana & Michigan Electric Company) to H. R.
Denton (NRC), "Donald C. Cook Nuclear Plant Units Nos. 1 and 2,
Docket Nos. 50-315, and 50-316, License Nos. DPR-58 and DPR-74,"
with attachment conta1n1ng information-that was requested to
complete the post-implementation review of the Category "A"
requ1rements of NUREG- 0578 for Cook Plant, dated March 10, 1980.

Letter, R. S. Hunter (Ind1ana & Michigan Electric Company) to H. R,
Denton (NRC), "Donald C. Cook Nuclear Plant Unit Nos. 1 and 2,
Docket Nos. 50-315 and 50-316, License Nos. DPR-58 and DPR-74,
NUREG~-0737; Item II.B.1 -~ Reactor Coolant System Vents," dated July
15, 1981.

Letter R. S. Hunter (Indiana & Michigan.Electric Company) to H. R.
Denton (NRC) "Donald C. Cook Nuclear Plant Units Nos. 1 and 2,
Docket Nos. 50-315 and 50-316, License Nos. DPR-58 and DPR-74,
NUREG-0737, Item II.B.1, Reactor Coolant System Vents, Request for
Add1t1ona1 Informat1on," dated June 28, 1982.




. ® LAWRENCE LIVEgIORE LABORATORY

ENCLOSURE 2

Selected Operating Reactor Issues Program II

Reactor Coolant System Vents (NUREG-00737, Ifem II.B.1.) -
_NRC FIN AD250 - Project 9

4

- FINAL TECHNICAL EVALUATION REPORT FOR D.C. COOK 1 AND 2

' ] Docket Numbefs 50-315 and 50-316
' M NRC TAC Numbers 44365 and 44366

Prepared by J. T. Held of Energy Incorporated - Seattle (Subcontract
4324401) for Lawrence Livermore National Laboratory under contract to
the NRC 0ffice of Nuclear Reactor Regulation, Division of Licensing.

~

- - . TR - —a . - - A s a1 E e e s s wes e cas

NRC Lead Eng%neer - Gus Alberthal

NOTICE

*This report was prepared as an account of work
sponsored b{) the United States Government.
cither the United States nor the United States
Depanment of Energy, nor any of their employees,
nor any of their contractors, subcontractors, or
their employees, makes any warranty, express or
implied, or assumes any legal lability or respon-
sibility for the accuracy, compleieness or
uscfulness of any information. apparatus, product
or process disclosed, or epresents that its use
would not infringe privately-owned rights.”

- " TF-333/0805a

February 14, 1983

An Equat Ocooriunly Employer Universityof Caklormia’ RO, Box 808 Livermore, Calforn2 94550 Telephone (415)422-1100 Twx 210-386-8323 UZLLL LWAR




4 ‘-D-ocket Numbers 50-315 anﬁo-}lé
. NRC TAC Numbers 44365 aT™8 44366 .

TECHNICAL EVALUATION REPORT
ON REACTOR COOLANT SYSTEM VENTS
' FOR D.C. COOK | AND 2

INTRODUCTION
L :

.The requirements for reactor coolant system high point vents are stated in paragraph
(cX3)(iii) of 10 CFR 50.44, "Standards for Combustible Gas Control Systern‘ in Light
Water Coolg:d Power Reactors," and are further described in Standard Review Plan (SRP)
Section 5.t.12, "Reactor Coolant System High Point Vents," and ltem ILB.l of
NUREG-0737, "Clarification of TMI Action Plan Requirements.”" In response to these and
previous requirements, the Indiana & Michigan Electric Company has submitted
information in References 1 through & in support of the vent system at Units 1 and 2 of
the Donald C. Cook Nuclear Plant. _

EVALUATION ,

The function of the reactor ‘coolant system (RCS) vent system is to vent noncondensible
gases from the high points of the RCS to assure that core cooling during natural
circulation will not be inhibited. The D.C. Cook 1 and 2 RCS vent system provides
ventini; capability irom high points of the pressurizer and the reactor vessel head. The
noncondensibl'e gases, steam, and/or liquids vented from either the pressurizer, or ‘the
reactor vessel head are discharged directly to the upper containment atm.osphere. The
RCS vent system is designed to’ vent a volume of hydrogen approximately equalto one ‘
half of the RCS volume in one hour at system design temperature and pressure. A flow
restriction orifice in each RCS vent patﬁ, however, limits the flow from a pipe rupture or
from inadvertent actuatioﬁ of the vent system‘to l.ess than the capability of the reactor
coolant makeup system. Hence, the licensee's compliance with 10 CFR 50.46,
"Acceptance Criteria for Emergency Core Cooling Systems‘ for Light Water Nuclear
Power Reactors," is not affected by the addition of the RCS vent system.

jﬁ/TER-P-7 : ’ " - Enclosure 2
Page 1 of 5
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The vent from the pres's:urizer and the vent from the reactor vessel head to the -
contai.nment atmosphere each have two parallel sets of two solenoid-operated valves in
series' which are remotely controlled from the main control room. Indication of
_ individual valve position for the eight valves is provided by means of position switches
" located on the valve s_te;ns and indicating lights in the main control room. Redund;ncy
has been provided for both the pressurizer and the reactor vessel head vents by powering
the valves in the parallel piping paths from each high point \:ent from separate DC power.
trains-to ensure that RCS venting capability from each high point is maintained. RCS
vent system valve seat leakage can be detected by way of RTD assemblies downstream
of the solenoid valves with associated alarms in the main control room.
The portion of each RCS vent path uph to and including the second normally closed valve
. forms a part of the reactor coolant pressure boundary and thus must meet reactor
coolant pressure boundary requirements. The licensee has stated that this portion of the
vent system is designated Safety Class 2 (Safety Class | upstream o.f the flow restriction,
orifices) in compliance with 10 CFR 50.55a and Regulatory Guide 1.26. The entire RCS
vent system has been designed to withstand the safe shutdown earthquake and is
The_RCS vents are designed for pressure:s

- aea

.classified by _the licensee as Seismic Class I

and temperatures corresponding to the RCS design pressure and temperature. In
addition, the vent system materials are compatible with the reactor coolant chemistry

and are as follows:

Piping - A 376 Type 304 and/or Type 316, Stainless Steel

Valves - SA-182 Type 316, Stainless Steel
Furthermore, the materials of construc_tion were fabricated and tested in accordance
with SRP Section 5.2.3. The reactor vessel head vent and the pressurizer vent are also
acceptably separated and protected from missiles and the dynamic effects of postulated
piping ruptures. We therefore conclude that the design of the portions of the RCS vent
system up to and including the second normally closed 'valve conforms to all react_ér,
coolant pressure boundary requirements, including 10 CFR 59.553 ‘and the applicable
portions of General Design Criteria 1, 2, 4, 14, 30, and 31. The licensee has further _
ascertained that the essential oper‘ation of other safety-related systems will not be
impaired by postulated failures of RCS vent system components.

53/ TER-P-7 ) : . ‘ Enclosure 2
. Page 20f 5
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We-have reviewed the licensee's RCS vent system design to assure an acceptably low -
probability exists for inadvertent or irreversible actuation of the vent system. Ezch vent
path has two solenoid-operated valves in series, and each valve has a separate
two-position control switch which is maintained under administrative control. In
addition, the valves fail to the closed position in the event of loss of power. The licensee
has also stated that the controls and displays added to the main control room will be
considered in the human factors analysis required by NUREG-0737 Item L.D.l, "Control-
Room Design Reviews." We therefore find that no single active component failure or
human error should result in inadvertent opening or irreversil;le actuation (i.e., failure to
close after intentional openi;qg) of the RCS vent system.

The licensee has stated that control power is removed from the RCS vent sysfem valves
during normal operation by racking out the respective breakers. Removal of the circuit
breakers causes a loss of valve position indication. We recommend that the circuit
breakers be reconnected to provide continuous valve position indication in the control
room and operability from the control room, since it is our judgment that this will not
cause an unacceptable increase in the chances of inadvertent or irreversible operation.
We have also examined the locations where the vent system normally discharges to the
-upper volume of the containment atmosphere at elevations 660.0 ft and é73.0 ft. Based
son a word description provided By the licensee, these locations are in areas that assure
-good mixing with the containment atmosphere to prevent the accumulation or pocketing
of high concentrations of hydrogen in compliance with 10 CFR 50.44, "Standards for
Combustible Gas Control System in Light Water Cooled Power Reactors." Additionally,
these 'locatgops are such that the operation of safety-related systems would not be
adversely affected by the discharge of the anticipated mixtures of -steam, liquids, and
noncondensible gases.

“The licensee has stated that operability testing will be done in accordance with the
réquirements of subsect'iqn IWV-3000 of Section XI of the ASME Code for Category B

valves during refueling outages.

j3/TER-P-7 : : " " Enclosure 2
o ) Page 30of 5
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CONCLUSION

We conclude -that the D.C. Cook 1 and 2 RCS vent system design is sufficient to
efféctively vent noncondensible.gases from the reactor coolant system without leading to
an unacceptable incrc_eas'e in the probability of a LOCA or a challenge to co:'.tainr;fent
integrity, meets the design requirements of NUREG-0737 Item II.B.1 and the applicable
portions of. General Design Criteria 1, 2, 4, 14, 30, an'd 3], and conforms to the -

requirements of paragraph (cX3)(iii) of 10 CFR 50.44. We therefore recommend that the
D.C. Cook 1 and 2 RCS vent system design be found acceptable. It should be noted,
however, that the following items were excluded from the scope of our review: seismic
~and environmental qualification of the RCS vent system, RCS vent system operating
guidelines and procedures, and reqtﬁred modifications to the plant technical

specifications and in-service inspection program for the RCS vent system.

33‘/TER-P-7 . ) . H Enclosure 2
‘ Pzge 4of 5




1.

2. -

j3/TER-P-

REFERENCES

" Letter, J.E. Dolan (Indiana & Michigan Electric Company) to H.R. Denton (NRC),

“"Donald C. Cook_ Nuclear Plant Unit Nos. 1 and 2, Docket Nos. 50-315 and 50:316,
License. Nos. DPR-58 and DPR-74," with attachment providing information
concerning the proposed design for reactor coolant system venting in compliance
with the requirements of NUREG-0578, dated January 15, 1980. .

Letter, J.E. Dolan (Indiana & Michigan Electric Company) to H.R. Denton (NRC),
"Donald C. Cook Nuclear Plant Unit Nos. 1 and 2, Docket Nos. 50-315, and 50-316,

'License Nos. DPR-58 and DPR-74," with attachment containing information that

was requested to complete the post-implementation review of the Category "A"
requirements of NUREG-0578 for Cook Plant, dated March 10, 1980.

Letter, R.S. Hunter (Indiana & Michigan Electric Company) to H.R. Denton (NRC),
"Donald C. Cook Nuclear Plant Unit Nos. 1 and 2, Docket Nos. 50-315 and 50-316,
License Nos. DPR-58 and DRR-74, NUREG-0737; Item I.B.1 - Reactor Coolant
System Vents," dated July 15, ‘1981,

Letter, R.S. Hunter (Indiana & Michigan Electric Company) to H.R. Denton (NRC),
"Donald C. Cook Nuclear Plant Unit Nos. | and 2, Docket-Nos. 50-315 and 50-316,
License Nos. DPR-58 and DPR-74, NUREG-0737, Item, I.B.l, Reactor Coolant
§ystem Vents, Request for Additional Information," dated June 28, 1982.

" Enclosure 2
Page 50f 5
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Docket Nos. 50-315
and 50-316

Hr. John Dolan, Vice President
Indiana and Michigan Electric Company
c/o American Electric Power Service Corporation
1 Riverside Plaza
Columbus, Ohio 43216

Dear Mr. Dolan:

SUBJECT:

AU6 31 1983

COOK NUCLEAR PLANT, UNIT NOS. 1 AND 2

* NRC PDR

.Local PDR
ORB 1 File
D. Eisenhu
CELD

E. Jordan
D. Wiggint
C. Parrish
NSIC

J. Taylor
ACRS (10)

o risution
Docket File
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NUREG-0737, ITEM II.B.1, REACTOR COOLANT SYSTEM VENTS - DONALD C.

By letter dated January 15, and March 10, 1980, July 15, 1981, and June 28,
1982, the Indiana and Michigan Electric Company has provided information and
details "relating to the design of the reactor coolant system vents (RCSV)

for Donald C. Cook huclear Plant Units 1 & 2.

However, the implementation,

schedule and requirement for a pre-implementation review have been superseded

by the requirements of 10 CFR 50.44(c)(3)(iii).

All operating reactors, in

order to provide the improved operational capability required by the rule,
must have the RCS vents installed, operational, procedures established and

personnel trained in accordance with the schedule provided in the rule.

An

exemption 1s necessary if the specific design or schedular requirements of
10 CFR 50.44(c)(3)(iii) cannot be complied with.

meeting the design requirements of the rule for the RCS vents.
promuigation of the rule, we have reviewed your responses identified above.
The enclosed Safety Evaluation (SE) is based on the Technical Evaluation

Report (TER) prepared by our consultant, Lawrence Livermore Hational Laboratory,

‘and additional items which were outside the scope of the TER.
attached to the SE.

-The guidance in NUREG-0737, Item II1.B.1, provides an acceptable means of

Prior to

he TER is

You will note our evaluation identifies specific items

‘which are béing addressed in conjunction with other ongoing HRC actions and
areas where deficiencies may exist or confirmation is necessary to assure
conformance with the rule.

We are providing the results of our review for your information.
we have provided the information to Region III to assist them, as’ they deem
appropriate, in determining your compliance with the requicements%of 10 CFR

50.44(c)(3)(111).

-

In addition,

If you have any questions relative to the enclpsed SE,

please contact Mr. David Wigginton, the NRC Project Manager for your facility.

OFFICE)
SURNAME)

DATE )
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AU6531.1983

Mr. John Dolan

We consider NUREG-0737, Item II.B.1, actions to be conpleted based on the
requirements and promulgation of 10 CFR 50.44(c)(3)(iii).

Sincerely, LT
Original sighed by?
- S. A. V.

Steven A Varsa, Chief .
Operating Reactors Branch No. 1
Division of Licensing

Enclosures:

As stated

cc w/encliosures:
See ‘next page

2 .\\.
AW
ORB 1 { ¥
OFFICE) .Dwa}ggqn‘\{’@ry/.r [ Dc.h’k@é%}gb ...............................................................................................
SURNAME P creeercssnevesersssenre | esareesfennsasesgfosnene [ ssssscnnsnennesaedronns [resanescecasantoeasnanss | uresenoseccensanseserane Jorersrarasenncesannernas | rcuersnecesacencscnnes .
onvep| B3B3 | A2 51 U NN R

NRC FORM 318 (10-83) NRCM 0240

R R X N o i it

P

OFFICIAL RECO

FR I TP S S

RD COPY

-

P




¥r. Jdokn 2clen

Ingiznz and Michigan fleciric Company

cc: Mr. M. P. Alexich
Assistant Vice President.
for Nuclear Engineering .
American Electric Power
Service Corporation
2 Broadway-
New York, New York 10004

Gerald Charnoff, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.W,

Washington, D. C. 20036

W. G. Smith Jr., Plant Manager
Donald C. Cook Nuclear Plant
P. 0. Box 458

Bridgman, Michigan 49106

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

7700 Red Arrow Highway
Stevensviile, Michigan 498127

- The Honorable Tém Corcoran
United States House of Representatives
Washington, D. C. 20515

Jemes G. Keppler

Regionel Administrator - Region I]l
U. S. Kucleer Reculatory Commission
722 Roosevelt Road

Gien Ellyn, Illinois 60137
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ENCLOSURE 1

SAFETY EVALUATION
DONALD C..COCK NUCLEAR PLANT UNITS 1 AND 2
INDIANA & MICHIGAN ELECTRIC COMPANY

INTRODUCT-ION

’

The requirement for RCS vessel head and high point vents is stated in 10
CFR 50.44 paragraph (c)(3)(iii). Guidance is provided in HUREG-0737
"Clarification of TMI Action Plan Requirements," November 1980, Item
I1.B.1 Reactor Coolant System Vents and NUREG-0800 "Standard. Review
Plan," July 1981, Section 5.412 Reactor Coolant System High Point

Vents. The requirements of 10 CFR 50.44 for RCS high point vents
specifically provide that the vent system shall: *(1) be designed to
ensure low probability of inadvertent or irreversibie actuation and a
high probability of operating when needed, (2) be remotely operable from
the control room, (3) not aggravate the challenge to containment or the
course of the accident, and (4) conform to the requirements of Appendix
A and B of 10 CFR 50.

The licensee has responded to the above requirements in references 1

through 4. These responses have been evaluated by Lawrence Livermore

Laboratory_under contract to, the Nuclear Regulatory Commission (NRC).

The results of this evaluation-are presented in the enclosure entitled

"Reactor Coolant Systems Vents (NUREG-0737, Item II.B.1), Final Technical

Evaluation Report for D. C. Cook 1 and 2." The NRC staff review is based

upon the Technical Evaluation Report (TER) and has been extended to items

outside the scope of the TER, as specifically identified herein. . oo

Certain items identified below may be subject to confirmation including a
post-implementation review and audit to ensure compliance with 10 CFR
50.44(c)(3)(iid). : B

EVALUATION

The staff concurs with the TER recommendation that the D. C. Cook 1 and 2
vent system design is acceptable provided the following items are satis-
factorily resoived: —
NUREG-0737 Item II.B.1 Clarification A (12) concerning human factor
analysis requires consideration of the addition of vent system
controls to the control room. Although this was discussed in the
TER, the human factor amalysis of control room modifications will

be further addressed on an audit basis as part of the review of THI
Item I.D.1 "Control Room Design Reviews."

The construction codes and standards for the piping and valves used in
the Reactor Coolant System Vents were not specifically identified.

The codes and standards shall be identified and available for NRC
audit.
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The current design does not provide for continuous valve position
indication in the control room per the requirements of NUREG-0737,
Item II.B.1 sub-item A(5) and sub-item (6) concerning the requirement
for operability of the vent system from the control room. An )
acceptable resolution would be for the licensee to restore continuous
control power supply to the RCS vents system by deleting its commit-
ment to rack out the related circuit breakers during normal operation.
The-staff has evaluated that the related requirements in 10 CFR
50.44(c)(3)(ii1) for the inadvertent or irreversiblie actuation of a
vent have been adequately met by the switching systems proposed for
the individual valves on the vent system. Therefore, removal

of power is not necessary. The licensee is required to take the
necessary action to meet these requirements. This item must be
confirmed by the licensee.

The following items are identified in the TER as being outside the scope of
the contractor's review: seismic and environmental qualification, operating
guidelines and procedures, Technical Specifications, and the inservice

- inspection program. The resolution of these items is as follows:

Seismic and Environmental Qualification: Seismic and environmental
qualiftication will be audited in conjunction with generic audits of
the licensee's Seismic and Environmental. qualification program.

Operating Guidelines and Procedures: NUREG-0737 item II.8.1
requested procedures and analyses for operator use of the vents
including the identification of the information available to the
operator for initiating or terminating vent usage. The staff
review of NUREG-0737 Item I.C.1 includes vent operating guidelines
as an integral part of emergency operating procedures guidelines.

It is our judgment that the owners group emergency operating
guideiines as approved by the staff will provide an acceptable
basis for the development of plant specific operating procedures.
The plant procedures will be subject to MRC audits. We consider
this. approach a satisfactory resolution of operating procedures Tor
RCS vents.

Technical Specifications: It is currently proposed to issue a
generic letter to all licensees regarding the submittal of Proposed__
Technical Specifications for a number of NUREG-0737 items, including
item II.B.1, which were required to be implemented after December 31,
1981. Technical Specification requirements for the RCS vents will

be included in this forthcoming licensing action.
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Inservice Inspection Program: The vent system is an extension of
the reactor coolant pressure boundary and must meet applicable
inservice inspection requirements described by 10 CFR 50.55(g).

The staff requires that the licensee include the RCS vent system in
the inservice inspection program which is subject to NRC review and
audit.

r

CONCLUSION

The staff safety evaluation is based on a review of the Technical Evaluation
Report (TER) performed by Lawrence Livermore National Laboratory (enclosure
2), and the staff reviews of additional items outside the scope of the TER.
The staff finds that the vent system at D. C. Cook 1 and 2 is acceptable

and in conformance with the requirements of 10 CFR 50.44 paragraph (c)(3)(iii)
and the guidelines of NUREG-0737 Item II.B.1, and NUREG-0800 section 5.4.12.
Certain items are subject to confirmation including post implementation

NRC audit in conjunction with other ongoing actions/programs. These items
are: (1) human factors analysis of control room modifications, (2) identifi-
cation of construction codes and standards, (3) .confirm restoration of .
continuous positive valve position indication within, and operability of

the RCS vents from the control room, {4) seismic and environmental qualifi-
cation, (5) operating procedures, and (6) the in-service inspection program.

Technical Specifications will be the subject of a separate future 11cen$ﬁng
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REFERENCES

Letter, J. E. Dolan (Ind1ana & Michigan Electric Company) to H. R..
Denton (NRC), "Donald C." Cook Nuclear Plant Unit Nos. 1 and 2,
Docket Nos. 50-315 and 50-316, License Nos. DPR-58 and DRP-74,"
with attachment providing 1nformat1on concern1ng the proposed
design for reactor coolant system venting in compliance with the
requirements of NUREG-0578, dated January 15, 1980.

Letter, J. E. Dolan (Indiana & Michigan Electric Company) to H. R.
Denton (NRC), "Donald C. Cook Nuclear Plant Units Nos. 1 and 2,
Docket Nos. 50-315, and 50-316, License Nos. DPR-58 and DPR-74,"
with attachment containing information that was requested to
complete the post-implementation review of the Category “"A"
requirements of NUREG-0578 for Cook Plant, dated March 10, 1880.

Letter, R. S. Hunter (Ind1ana & Michigan Electric Company) to H. R
Denton (NRC), "Donald C. Cook Nuciear Plant Unit Nos. 1 and 2,
Docket Nos. 50 315 and 50-316, License Nos. DPR-58 and DPR-74,
NUREG-0737; Item II.B.1 - Reactor Coolant System Vents," daued July
15, 1881. -

Letter R. S. Hunter (Indiana & Michigan.Electric Company) to H. R.

- Denton (NRC) "Donald C. Cook Nuclear Plant Units Nos., 1 and 2,

Docket Nos. 50-315 and 50-316, License Nos. DPR-58 and DPR-74,
NUREG-0737, Item 1I.B.1, Reactor Coolant System Vents, Request for
AdditwonaI Informat1on," dated June 28, 1982.
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ENCLOSURE 2

Selected Operating Reactor Issues Program II

Reactor Coolant System Vents (MUREG-00737, Item II.B.1.) -
_NRC FIN A0250 - Project 9

4

FINAL TECHNICAL EVALUATION REPORT FOR D.C. COOK 1 AND 2

Docket Numbers 50-315 and 50-316
NRC TAC Numbers 44365 and 44366

Prepared by J. T. Held of Energy Incorporated - Seattle (Subcontract
4324401 ) for Lawrence Livermore National Laboratory under contract to
+he NRC Office of Nuclear Reactor Regulation, Division of Licensing.

NRC Lead Engineer -~ Gus Alberthal

NOTICE

*This report was prepared as an account of work .
sponsored by the United Stites Government.
cither the 6nhcd States nor the United States
Depantment of Energy. nor any of their employees,
nor any of their comractors, subcontractors, or
their employees, makes any warranty, express or
implied, or assumes any legal liability or respon.
sibility for the accuracy, completeness or
uscfulness of 2ny information, apparatus, product
or process disclosed, or sepresents that its use
would not infringe privaicly-owned rights,™
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February 14, 1983
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“* . Docket Numbers 50-315 o2l ' o
* NRC TAC Numbers 44365 and k4366

TECHNICAL EVALUATION REPORT
ON REACTOR COOLANT SYSTEM VENTS
FOR D.C. COOK 1 AND 2

INTRODUCTION
B x4 "

-The requirements for reactor coolant system high point vents are stated in paragraph
(cX3)iil) of 10 CFR 50.44, "Standards for Combustible Gas Control System in Light
Water Cooled Power Reactors," and are further described in Standard Review Plan (SRP)
Section '5.1,'.12, "Reactor Coolant System High Point Vents,"” and Item I.B.l of
NUREG-0737, "Clarification of TMI Action Plan Requirements." In response to these and
previous requirements, the Indiana & Michigan Electric Company has submitted
information in References | through 4 in support of the vent system at Units 1 and 2 of
the Donald C. Cook Nuclear Plant.

-

EVALUATION

The function of the reactor coolant system (RCS) vent system is to vent noncondensible
gases from the high points of the RCS to assure that core cooling during natural
circulation will not be inhibited. The D.C. Cook 1 and 2 RCS vent system provides
venting capability from high points of the pressurizer and the reactor vessel head. The
noncondensible gases, steam, and/or liquids vented from either the-pressurizer or the
reactor vessel head are discharged directly to the upper containment atm‘osphere. The
RCS vent system is designed to vent a volume of hydrogen approximately equal to one
half of the RCS volume in one hour at system design temperature and pressure. A flow
restriction orifice in each RCS vent path, however, limits the flow from a pipe rupture or
from inadvertent actuation of the vent system'to Jess than the capability of the reactor
coolant makeup system. Hence, the licensee's compliance with 10 CFR 50.46,
"Acceptance Criteria for Emergency Core Cocling Systems for Light Water Nuclear
Power Reactors," is not affected by the addition of the RCS vent system.

j3/TER-P-7 ' " - Enclosure 2
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('fhe, vent from the press:urizer and the vent from the reactor vessel head to the -
:con,tainment atmosphere each have two paralle! sets of two solenoid-operated valves in
‘s.eries which are remotely controlled from the main control room. Indication of
individual valve position for the eight valves is provided by means of position switches
located on the valve s_te;ns and indicating lights in the main control room. Reaund;ncy
has been provided for both the pressurizer and the reactor vessel head vents by powering
the valves in the parallel piping paths from each high point \:ent from separate DC power
trains to ensure that RCS venting capability from’each high point is maintained. RCS
" vent system valve seat leakage can be detected by way of RTD assemblies downstream
of the solenoid valves with associated alarms in the main control room.

The portion of each RCS vent path up to and including the second normally closed valve
forms a part of the reactor coolant pressure boundary and thus must meet reactor
' ‘coolant pressure boundﬂary requirements. The licensee has stated that this portion of the
~* vent system is designated Safety Class 2 (Safety Class ] upstream of the flow restriction
: " orifices) in compliance with 10 CFR 50.552 and Regulatory Guide 1.26. The entire RCS
" vent system has been designed to withstand the safe shutdown earthquake and is
The_RCS vents are designed for pregurés

cl;ésified by _the licensee as Seismic Class 1.

and -temperatures corresponding to the RCS design pressure and temperature. In
addition, the vent system materials are compatible with the reactor coolant chemistry

" and are as follows:

ok

Piping - A 376 Type 304 and/or Type 316, Stainless Steel
‘< Valves - SA-182 Type 316, Stainless Steel

.Fur}:iwermore, the materijals of construction were fabricated and tested in accordance
with SRP Section 5.2.3. The reactor vessel head vent and the pressurizer vent are also
acceptably separated and protected from missiles and the dynamic effects ¢f postulated
piping ruptures. We therefore conclude that the design of the portions of the RCS vent
system up to and including the second normally closed -valve conforms to all reactor
coolant pressure boundary requirements, including 10 CFR 59.553 and the applicable
portions of General Design Criteria I, 2, &, 14, 30, and 31. The licensee has further
ascertained that the essential oper'ation of other safety-related systems will not be
impaired by postulated failures of RCS vent system components,

TER-P-7 ] ’ . Enclosure 2
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We have reviewed the licensee's RCS vent sysiem design to assure an acceptably low
probabxlxty exists for inadvertent or irreversible actuation of the vent system. Each vent
path has two solenoid-operated valves in series, and each va.lve has a separate
two-position control switch which is maintained under administrative control. In
addition, the valves fail to the closed position in the event of loss of power. The licensee
has also stated that the controls and displays added to the main control room will be
considered in the human factors analysis required by NUREG-0737 Item 1.D.1, "Control-
Room Design Reviews." We therefore find that no single active component failure or
human error should resuit in inadvertent opening or irreversible actuation (1e., failure to
clese after intentional openi'p_g) of the RCS vent system.

The licensee has stated that control power is removed from the RCS vent sys-t-em valves

during no'rn}al operation by racking out the respective breakers. Removal of the circuit

breakers causes a loss of valve position indication. We recommend that the circuit’

breakers be reconnected to provide continuous valve position indication in the control
room and operability from the control room, since it is our judgment that this will not
cause an unacceptable increase in the chances of inadvertent or irreversible operation.

We have also examined the locatio'ns where the vent system normally discharges to the
upper volume of the containment atmosphere at elevations 660.0 ft and 673.0 ft. Based
on a word description provided by the licensee, these locations are in areas that assure
good mixing with the containment atmosphere to prevent the accumulation or pocketing
of high concentrations of hydrogen in compliance with 10 CFR 50.44, "Standards for
Combustible Gas Control System in Light Water Cooled Power Reactors." Additionally,
these locations are such that the operation of safety-related systems would not be
adversely aifécted by the discharge o the anticipated mixtures of steam, liquids, and

noncondensible gases.
The licensee has stated that operability testing will be done in accordance with the
requxrements of subsection IWV-3000 of Section X1 of the ASME Code for Category B

valves during refueling outages. a

j3/TER-P-7 : - " ' Enclosure 2
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CONCLUSION

We conclude that the D.C. Cook | and 2 RCS vent system design is sufficient to

: effectlvely vent noncondensxble .gases from the reactor coolant system without L.adxng 10

an unacceptable mcrease in the probability of a LOCA or a challenge to containment
integrity, meets the design requirements of NUREG-0737 Item II.B.]1 and the applicable
portions of. General Design Criteria 1, 2, 4, 14, 30, an’d 31, and conforms to the
requirements of paragraph (cX3)iii) of 10 CFR 50.44. We therefore recommend that the
D.C..Cook 1 and 2 RCS vent system design be found acceptable. It should be noted,

however, that the following items were excluded from the scope of our review: seismic

~and environmental qualification of the RCS vent system, RCS vent system operating

guidelines and procedures, and required modifications to the plant techmcal

specifications and m-servxce inspection program for.the RCS vent system.

'ﬂ
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REFERENCES

~ Letter, J.E. Dolan (Indxana & Michigan Electric Company) to ‘H.R. Denton (NRC)

"Donald C. Cook Nuclear Plant Unit Nos. | and 2, Docket Nos. 50-315 and 50-316,
License. Nos. DPR-58 and DPR-74," with attachment providing information
concerning the proposed design for reactor coolant system venting in compliance
with the requirements of NUREG-0578, dated January 15, 1980. -

Letter, J.E. Dolan (Indiana & Michigan Electric Company) to H.R. Denton (NRC),
"Donald C. Cook Nuclear Plant Unit Nos. 1 and 2, Docket Nos. 50-315, and 50-316,

‘License Nos. DPR-58 and DPR-74," with attachment containing information that

was requested to complete the post-implementation review of the Category "A"
requirements of NUREG-0578 for Cook Plant, dated March 10, 1980.

Letter, R.S. Hunter (Indiana & Michigan Electric Company) to H.R. Denton (NRC),
"Donald C. Cook Nuclear Plant Unit Nos. | and 2, Docket Nos. 50-315 and 50-316,
License Nos. DPR-58 and DRR-74, NUREG-0737; Item I.B.l - Reactor Coolant
System Vents," dated July 15, 1981. '

Letter, R.S. Hunter (Indiana & Michigan Electric Company) to H.R. Denton (NRC),
"Donald C. Cook Nuclear Plant Unit Nos. 1 and 2, Docket Nos. 50-315 and 50-316,
License Nos. DPR-58 and DPR-74, NUREG-0737, Item H.B.l, Reactor Coolant
System Vents, Request for Additional Information," dated June 23, 1982..

" Enclosure:2
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Docket Nos. 50-315 - ) . . E. Jordan '
and 50-316 . D. W1gg]nton .
C. Parrish

NSIC

Mr. John Dolan, Vice President J. Taylor
Indiana and Michigan Electric Company ACRS (10)
c/o American Electric Power Service Corporation

1 Riverside Plaza

Columbus, Ohio 43216

Dear Mr. Dolan:

SUBJECT: NUREG-0737, ITEM II.B.1, REACTOR COOLANT SYSTEM VENTS - DONALD é.
| CGOK NUCLEAR PLANT, UNIT NOS. 1 AND 2

By letter dated January 15, and March 10, 1980, July 15, 1981,.and June 28,
1982, the Indiana and Michigan Electric Company has provided information and
details "relating to the design of the reactor coolant system vents (RCSV)
for Donald C. Cook Kuclear Plant Units 1 & 2. However, the implementation,
schedule and requirement for a pre-implementation review have been superseded
by the requirements of 10 CFR 50.44(c)(3)(iii). A1l operating reactors, in
order to provide the improved operational capability required by the rule,
must have the RCS vents installed, operational, procedures established and
personnel trained in accordance with the schedule provided in the rule. An
exemption 1s necessary if the specific design or schedular requirements of
10 CFR 50.44(c)(3)(ii1) cannot be complied with.

The guidance in KUREG-0737, Item II.B.1, provides an acceptable means of
meeting the design requirements of the rule for the RCS vents. Prior to
} promulgation of the rule, we have reviewed your responses identified above.
The enclosed Safety Evaluation (SE) is based on the Technical Evaluation
! Report (TER) prepared by our consultant, Lawrence Livermore Hational Laboratory,
‘ and additional items which were outside the scope of the TER. The TER is
| attached to the SE. You will note our evaluation identifies specific items
| which are being addressed in conjunction with other ongoing RRC actions and
| areas where deficiencies may exist or confirmation is necessary to assure
j conformance with the rule. ]
| We are providing the results of our review for your information. In addition,
| h we have provided the information to Region III to assist them, as’they deem
Lo appropriate, in determining your compliance with the requirementsi of 10 CFR
50.44(c)(3)(i11). If you have any questions relative to the enclpsed SE,
please contact Mr. David Wigginton, the NRC Project Manager for your facility.
\

|
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. Mr. John Dolan -2 - Als 31.1983

He consider NUREG-0737, Item II.B.1, actions to be conpleted based on the
requirements and promu]gat1on of 10 CFR 50.44(c)(3)(iti).

Sincerely, ' .
Original signed by¢ .
- s. . v

Steven A Varsa, Chief .
Operating Reactors Brarnch No. 1
Division of Licensing

Enclosures:

As. stated

cc w/enclosures:
See next page -
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Mr. John Jolen .
Inc.cna anc Michigan ftlectric Company

cc: Mr. M. P. Alexich
Assistant Vice President.
for Nuclear Engineering . . .
American Electric Power - oL
Service Corporation
2 Broadway-
New York New York 10004

Gerald Charnoff Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.W,

Washington, D. C. 20036

K. G. Smith Jr., Plant Manager *
Donald C. Cook Nuclear Plant :

P. 0. Box 458 ‘ .

Bridgman, Michican 49106

U. S. Nuclear Regulatory Commission
Resident Inspectors Office

7700 Red Arrow Highway
Stevensviile, Michigan 49127

f
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K :
» . N N ‘Il‘
- The Honorabie Tom Corcoran ‘
Uniued States House of R°presen;at1ves
sh1nggon ‘D. €. 20515 -

Janns G. Keppler

Regional Administrator - Region III
U. S. Nuclear Reculatory Comnwss7on
729 Roosevelt Road

Glen Ellyn, I1linois’ 60137

< s g oir T M cmasmewewn - a g (mEA S Crwemmes e weE




ENCLOSURE 1

SAFETY EVALUATION
DONALD C..COOK NUCLEAR PLANT UNITS 1 AND 2

INDIANA & MICHIGAN ELECTRIC COMPANY

’

INTRODUCTION

The requirement for RCS vessel head and high point vents is stated in 10
CFR 50.44 paragraph (c)(3)(iii). Guidance is provided in NUREG-0737
"Clarification of TMI Action Plan Requirements," November 1980, Item
I1.8.1 Reactor Coolant System Vents and NUREG-0800 "Standard Review
Plan," July 1981, Section 5.412 Reactor Coolant System High Point

Vents. The requirements of 10 CFR 50.44 for RCS high point vents
specifically provide that the vent system shall: (1) be designed to
ensure low probability of inadvertent or irreversible actuation and a
high probability of operating when needed, (2) be remotely operable from
the control room, (3) not aggravate the challenge to containment or the
course of the accident, and (4) conform to the requirements of Appendix
A and B of 10 CFR 50.

The licensee has responded to the above requirements in references 1
through 4. These responses have been evaluated by Lawrence Livermore
Laboratory_under contract to, the Nuclear. Regulatory Commission (NRC).

el !

The results of this evaluation-are presented in the enclosure entitled
"Reactor Coolant Systems Vents (NUREG-0737, Item II.B.1), Final Technical
tvaiuation Report for D. C. Cook 1 and 2." The NRC staff review is based
upon the Technical Evaluation Report (TER) and has been extended to items
outside the scope of the TER, as specifically identified herein.

Certain items identified below may be subject to confirmation including a
post-implementation review and audit to ensure compliance with 10 CFR
50.44(c)(3)(iii).

EVALUATION

The staff concurs with the TER recommendation that the D. C. Cook 1 and 2
vent system design is acceptable provided the following items are satis-
factorily resolved: .
NUREG-0737 Item II.B.1 Clarification A (12) concerning human factor
analysis requires consideration of the addition of vent system
controls to the control room. Although this was discussed in the
TER, the human factor analysis of control room modifications will

be further addressed on an audit basis as part of the review of THI
Item I.D.1 "Control Room Design Reviews."

The construction codes and standards for the piping and valves used in
the Reactor Coolant System Vents were not specifically identified.

The codes and standards shall be identified and available for NRC
audit.
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The current design does rot provide for continuous valve position
indication in the control room per the requirements of NUREG-0737,
Item II.B.1 sub-item A(5) and sub-item (6) concerning the requirement
for operability of the vent system from the control room. An )
acceptable resolution would be for the licensee to restore continuous
control power supply to the RCS vents system by deleting its commit-
ment to rack out the related circuit breakers during normal operation.
The-staff has evaluated that the related requirements in 10 CFR
50.44(c)(3)(iii) for the inadvertent or irreversible actuation of a
vent have been adequately met by the switching systems proposed for
the individual*valves on the vent system. Therefore, removal

of power is not necessary. The licensee is required to take the
necessary action to meet these requirements. This item must be
confirmed by the licensee.

The following items are identified in the TER as being outside the scope of
the contractor's review: seismic and environmental qualification, operating
guidelines and procedures, Technical Specifications, and the inservice
inspection program. ‘The.resolution of these item$s is as follows:

Seismic and Environmental: Qualification: Seismic and environmental
qualification will be audited in conjunction with generic audits of
the licensee's Seismic-and Environmental- qualification program.

Operating Guidelines and Procedures: NUREG-0737 item II.B.1
requested procedures and analyses for operator use of the vents .
including the identification of the information available to the
operator for initiating or terminating vent usage. The staf?f
review of MUREG-0737 Item I.C.1 includes vent operating guidelines
as an integral part of emergency operating procedures guidelines.

It is our judgment that the owners group emergency operating
guidelines as approved by the staff will provide an acceptable
basis for the development of plant specific operating procedures.
The plant procedures will be subject to NRC audits. We consider
this. approach a satisfactory resolution of operating procedures for
RCS vents. L

Technical Specifications: It is currently proposed to issue a

generic letter to all licensees regarding the submittal of Proposed__

Technical Specifications for a number of NUREG-0737 items, including
" jtem II1.B.1, which were required to be implemented after December 31,

1981. Technical Specification requirements for the RCS vents will

be included in this forthcoming licensing action.
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Inservice Inspection Program: The vent system is an extension of

the reactor coolant pressure boundary and must meet applicable
inservice inspection requirements described by 10 CFR 50.55(g).

The staff requires that the licensee include the RCS vent system in N
the inservice inspection program which is subject to NRC review and
audit. .

L4

CONCLUSION

The staff safety evaluation is based on a review of the Technical Evaluation
Report (TER) performed by Lawrence Livermore National Laboratory (enclosure
2), and the staff reviews of additional items outside the scope of the TER.
The staff finds that the vent system at D. C. Cook 1 and 2 is acceptable

and in conformance with the requirements of 10 CFR 50.44 paragraph (¢)(3)(iii)
and the guidelines of NUREG-0737 Item II.B.1, and NUREG-0800 section 5.4.12.
Certain items are subject to confirmation including post implementation

NRC audit in conjunction with other ongoing actions/programs. These items
are: (1) human factors analysis of control room modifications, (2) identifi-
cation of construction codes and standards, (3) confirm restoration of
continuous positive valve position indication within, and operability of

the RCS vents from the control room, (4) seismic and environmental qualifi-
cation, (5) operating procedures, and (6) the in-service inspection program.

Technical Specifications will be the subject of a separate future licensing

action. o . Lo,
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FINAL TECHNICAL EVALUATION REPORT FOR D.C. COOK 1 AND 2

Docket Numbers 50-315 and 50-316
NRC TAC Numbers. 44365 and 44366

Prepafed by J. T. Held of Energy Incorporated - Seattle (Subcontract
4324401) for Lawrence Livermore National Laboratory under contract to
the NRC Office of Nuclear Reactor Regulation, Division of Licensing.

NRC Leéd Engineer -~ Gus Alberthal

NOTICE

- “This rcport was prepared as an account of work
" sponsored by the United Suates Government.
Neither the United States nor the United States
Depanment of Energy. nor any of their employess,
nor any of their contractors, subcontractors, or
their employecs, makes any warranty, express or
implied, or assumes any legal Iizbilit{ or respon-
sibility for tbe accuracy, completeness or
uscfulness of any information, apparatus, product
or process disclosed, or represents thal its use
would not infringe privately-owned rights.”
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* .~ .Docket Numbers 50-315*, 50-316 ' ®
. NRC TAC Numbers 44365 and 44366

TECHNICAL EVALUATION REPORT ,
ON REACTOR COOLANT SYSTEM VENTS :
' FOR D.C. COOK 1 AND 2

INTRODUCTION
ot .

.The requirements for reactor coolant system high point vents are stated in paragraph
(cX3)iii} of 10 CFR 50.44, "Standards for Combustible Gas Control System in Light
Water Coo!:ed Power Reactors," and are further described in Standard Review Plan (SRP)
Section .5.4'.12, "Reactor Coolant System High Point Vents,” and. Item I.B.1 - of
NUREG-0737, "Clarification of TMI Action Plan Requirements." In response to these and
previous requirements, the Indiana & Michigan Electric Company has submitted
information in References | through & in support of the vent system at Units 1 and 2 of

* the Donald C. Cook Nuclear Plant. _

EVALUATION

The function Sf the reactor ‘coolant system (RCS) vent system is to vent noncondensible
gases from the high points of the RCS to assure that core cooling during natural
circulation will not be inhibited. The D.C. Cook 1 and 2 RCS vent sysiem provides
venting capability irom high points of the pressurizer and the reactor vessel head. The
noncondensibl‘e gases, steam, and/or liquids vented from either the-pressurizer or the
reactor- vessel head are discharged directly to the upper containment atm'osphere. The
RCS vent system is designed to vent a volume of hydrogen approximately equalto one
half of the RCS volume in one hour at system design temperature and pressure. A flow
restriction orifice in each RCS vent patﬁ, however, limits the flow from a pipe rupture or
from inadvertent actuation of the vent system'to Jess than the capability of the reactor
coolant makeup system. Hence, the licensee's compliance with 10 CFR 50.46,
"Acceptance Criteria for Emergency Core Cooling Systems for Light Water Nuclear
Power Reactors," is not affected by the addition of the RCS vent system.

j3/TER-P-7 : ) , " Enclosure 2
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The vent from the pressurizer and the vent from the reactor vessel head to the -
containment atmosphere each have two parallel sets of two solenoid-operated valves in
series which are remotely controlled from the main control room. Indication of
individual valve position for the eight valves is provided by means of position switches
- located on the valve §te;'ns and indicating lights in the main control room. Redund;mcy
has been provided for both the pressurizer and the reactor vesse! head vents by powering
the valves in the parallel piping paths from each high point v’ent from separate DC power.
a trains to ensure that RCS venting capability from each high point is maintained. RCS
vent system valve seat leakage can be detected by way of RTD assemblies downstream
of the solenoid valves with associated alarms in the main control room.
The portion of each RCS vent path up to and including the second normally closed valve
forms a part of the reactor coolant pressure boundary and thus must meet reactor
coolant pressure boundary réquirements. The licensee has stated that this portion of the
vent system is designated Safety Class 2 (Safety Class ] upstream o.f the flow restriction
orifices) in compliance with 10 CFR 50.55a and Regulatory Guide 1.26. The entire RCS
vent system has been designed to withstand the safe shutdown earthquake and is
_classified by _the licensee as Seismic Class 1._ The RCS vents are designed for pres_s,urés

and temperatures corresponding to the RCS design pressure and temperature. In
addition, the vent system materials are compatible with the reactor coolant chemistry

and are as follows:

‘ Piping - A 376 Type 304 and/or Type 316, Stainless Steel
Valves - SA-182 Type 316, Stainless Steel

Furthermore, the materials of construqtion were fabricated and tested in accordance
with SRP Section 5.2.3. The reactor vessel head vent and the pressurizer vent are also
acceptably separated and protected from missiles and the dynamic effects of postulated
piping ruptures. We therefore conclude that the design of the portions of the RCS vent ,
system up to and including the second mormally closed valve conforms to all react_ér . T
coolant pressure boundary requirements, including 10 CFR 59.55a and the applicable

portions of General Design Criteria 1, 2, &, 14, 30, and 31. The licensee has further

ascertained that the essential oper.ation of other safety-related systems will not be

¥ . impaired by postulated failures of RCS vent sysiem components.

Page 2 0f 5
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We have reviewed the licensee's RCS vent system design to assure an acceptzbly low
probabzhty exists for inadvertent or irreversible actuation of the vent system. Each vent
path has two solenoid-operated valves in series, and each valve has a separate
two-position contro! switch which is maintained under administrative control. In
addition, the valves fail to the closed position in the event of loss of po;vwer. The licensee
has also stated that the controls and displays added to the main control room will be
considered in the human factors analysis required by NUREG-0737 Item 1.D.1, "Control-
Room Design Reviews." We therefore find that no single active component fzilure or
human error should result in inadvertent opening or irreversible actuation (i.e., failure to
close after intentional openi;n:g) of the RCS vent system.

The licensee has stated that control power is removed irom the RCS vent syst'em valves

+; during normal operation by racking out the respective breakers. Removal of the circuit

* breakers causes a loss of valve po'sitioniindication. We recommend that the circuit
breakers be reconnected to provide continuous valve position indication in the control
room and operability from the control room, since it is our judgment that this will not
cause an unacceptable increase in the chances of inadvertent or irreversible operation.

' " We have also examined the locations where the vent system normally discharges to the
upper volume of the containment atmosphere at elevations 660.0 {t and 673.0 ft. Based
on a word description provided Sy the licensee, these locations are in areas that assure
good mixing with the containment atmosphere to prevent the accumulation or pocketing
of high concentrations of hydrogen in compliance with 10 CFR 50.4%, “"Standards for
Combustible Gas Control System in Light Water Cooled Power Reactors." Additionzally,
these locanons are such that the operation of safety-related systems would not be
adversely azfected by the discharge of the anticipated mixtures of steam, hqmds, and
noncondensible gases.

" The licensee has stated that operability testing will be done in accordance with the
requxrements of subsection IWV-3000 of Section XI of the ASME Code for Category B

valves during refueling outages.

j3/TER-P-7 . . " Encicsure 2
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CONCLUSION

-

We conclude that the D.C. Cook ] and 2 RCS vent system design is sufficient to
efféctively vent noncondensible .gases from the reactor coolant system without jeading to
an unacceptable incrt_aas-e in the probability of a LOCA or a challenge to cor.tainl:nent
integrity, meets the design requirements of NUREG-0737 Item II.B.]l and the applicable
portions of. General Design Criteria 1, 2, 4, 14, 30, an'd 31, and conforms to the
requirements of paragraph (cX3)iii) of 10 CFR 50.44. We therefore recommend that the
D.C. Cook 1 and 2 RCS vent system design be found acceptable. It should be noted,
however, that the following items were excluded from the scope of our review: seismic
~and environmental qualifizcation of the RCS vent system, RCS vent system operating
guidelines and procedures, and requireé . modifications to the plant technical

specifications and in-service inspection prog;:'am for the RCS vent system.

|
‘ .
|
|
|
|
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