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Qctober 8, 1982

Docket No. 50-245
LS05-82-10-022

Mr. W. G. Counsil, Vice President
Nuclear Engineering and Operations
Northeast Nuclear Energy Cowpany
Post Office Box 270

Hartford, Connecticut 06101

Dear Mr. Counsil:

SUBJECT: SEP TOPIC VI-4, CONTAINMENT ISOLATION SYSTEM
MILLSTONE NUCLEAR POWER STATION, UNIT 1

Reference: Letter from W. G. Counsil to D. M. Crutchfield, dated
April 14, 1982.

Enclosed 1s a copy of our final evaluation of SEP Topic VI-4, Contaimment
Isolation System. This assessment compares your facility, as described
in Docket No. 50-245, with the criteria currently used by the regulatory
staff for licensing new facilities.

This evaluation will be a basic input to the Integrated Safety Assessment
for your facility. This assessment may be revised in the future if your
facility design is changed or if NRC criteria relating to this $ubject
are modified before the Integrated Assessment 1s completed.

Sincerely,

. ; T mlpmn
A ord o - 73

James J. Shea, Projéct Manager
Operating Reactors Branch No. 5
Division of Licensing
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I1.

I1l.

INTRODUCTION

The Millstone Nuclear Power Station, Unit 1 (Millstone 1) began com-
mercial operation in 1971. Since then the safety review criteria have
changed and, as part of the Systematic Evaluation Program (SEP), the
containment isolation systems at Millstone 1 have been re-evaluated.

The purpose of this evaluation is to document the deviations from the
current safety criteria as they relate to the containment isolation sys-
tems. The significance of the identified deviations, and ~ecommended
corrective measures to improve safety, will be the subject of a subse-
quent integrated assessment of Millstone 1.

REVIEW CRITERIA

The safety review criteria used in the current evaluation of the contain-
ment isolation system for Millstone 1 are contained in the following
references:

1 - 10 CFR Part 50, Appendix A, General Design Criteria for Nuclear
Power Plants (GDC 54, 55, 56 and 57).

2 - NUREG-0800, Standard Review Plan for the Review of Safety Analysis
Report for Nuclear Power Plants (SRP 6.2.4, Containment Isolation

System).

3 - Regulatory Guide 1.11, Instrument Lines Penetrating Primary Reactor
Containment.

4 - Regulatory Guide 1.141, Revision 1, Containment Isolation Provisions

for Fluid Systems.
RELATED SAFETY TOPICS

The review areas identified below are not covered in this report, but
are related and essential to the completion of the re-evaluation of

the containment isolation system for Millstone 1. These review areas
2 e included in other SEP topics or ongoing Generic Reviews, as indi-

cated below:

1 - Il1I-1, Classification of Structures, Comgonents and Systems
(Seismic ara Quality)

2 .- 111-4.C, Internally Generated Missiles

3 - 111-5.A, Effects of Pipe Break on Structures, Systems and

Components Inside Containment
4 - 111-5.B, Pipe Break Outside Containment

5§ - I1I-6, Seismic Design Considerations

6 - I111-12, Environmental Qualification of Safety Related Equipment




7 - VI-6, Containment Leak Testing

8 - VII-2, Engineered Safety Feature System Control Logic and Design
9 - VIII-2, Onsite Emergency Power Systems - Diesel Generator

10 - VIII-4, Electric Penetrations of Reactor Containment

11 - XV-16, Radiological Consequences of Failure of Small Lines Carrying
Primary Coolant Outside Containment

12 - NUREG-0737, Clarification of TMI Action Plan Requirements, Item
I1.E.4.2, Containment Isolation Dependability

13 - NUREG-0660, NRC Action Plan Developed as a Result of the TMI-2
Accident, Item I1.E.4.4, Containment Purging and
Venting Requirements

14

NUREG-0803, Generic Safety Evaluation Report Regarding Integrity
of BWR Scram System Piping

IV. REVIEW GUIDELINES

The containment isolation system of a nuclear power plant is an engineered
safety feature that functions to allow the normal or emergency passage of
fluids through the containment boundary while preserving the ability of the
bourdaery to prevent or limit the escape of fission products to the environs
that may result from postulated accidents. General Design Criteria 54, 55,
56, and 57 of Appendix A to 10 CFR Part 50 pertain to the containment isola-
tion system of a nuclear power plant.

General Design Criterion 54 establishes design and test requirements for
the leak detection provisions, the isolation function and the containment
capability of the isolation barriers in lines penetrating the primary
reactor containment. From the standpoint of containment isolation, leak
detection provisions should be capable of quickly detecting and responding
to a spectrum of postulated pipe break accident conditions. To accomplish
this, diverse parameters should be monitored to initiate the containment
isolation function. The parameters selected should assure a positive,
rapid response to the developing accident condition. This aspect of the
containment isolation system review will be addressed during the review of
the post-TMI requirements approved for implementation, as stated in NUREG-
0737, Item II1.E.4.2.

Leak detection capability should also be provided at the system level to
alert the oprrator of the need to isolate a system train equipped with
remote manual isolation valves. The Standard Review Plan 6.2.4, Item
11.6.q, provides guidance in this regard.
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With respect to the design requirements for the isolation function, all
non-essential systems should b zutomatically isolated (with manual
valves sealed closed), and valve closure times should be selected to
assure rapid isolation of the containment in the event of an accident.
The review of the classification of systems as essential or non-
essential, and the automatic iso'ation provisions for non-essential
systems by appropriate signals, will be addressed in conjunction with
the review of the post-TMI requirements as stated in NUREG-0737, Item
I1.E.4.2. The closure time of the containment ventilation system
isolation valves will be evaluated in conjunction with the ongoing
generic review of purging practices at operating plants (See NUREG-
0660, Item 11.E.4.4).

The electrical power supply, instrumentation and control systems
should be designed to engineered safety feature criteria to assure
accomplishment of the containment isolation function. This aspect
of the review is covered under SEP Topics VII-2 and VIII-2. Also,
resetting the isolation signal should not result in the automatic
re-opening of containment isolation valves. This will be addressed
in conjunction with the review of the post-TMI requirements approved
fc- implementation, as stated in NUREG-0737, Item I1.E.4.2.

With respect to the capabilities of containment isolation barriers

in lines penetrating primary containment, the isolation barriers

should be designed to engineered safety feature criteria, and protected
against missiles, pipe whip and jet impingement. Typical isolation
barriers include valves, closed systems and blind flanges. Further-
more, provisions should be made to permit periodic leak testing of

the isolation barriers.

The adequacy of the missile, pipe whip and jet impingement protection
will be covered under SEP Topics 111-4.C, 111-5.A and I1I-5.B. The
acceptability of the design criteria originally used in the design

of the containment isolation system components will be covered in

SEP Topics I11-1, I11-6 and I11-12.

The adequacy of the Apprdix J leak testing program will be covered
under SEP Topic VI-6. ‘e acceptetility of electrical penetrations

will be covered in SE¥ 7 aic Vill-s.

General Design Criteria 5%, Ti an'’ 57 establish explicit require-

ments for isolation valving i: jizes penetrating the containment.
Specifically, they address t - « nber and location of isolation

valves (e.g., redundant valv. .y ‘ith one located inside contain-
ment and the other located outside containment), valve actuation

isions (e.g., automatic or remote manual isolation valves),
g;?:e positgong(é.g.. locked closed, or the position of greater

safety in the event of an accident or power failure), and valve
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type (e.g., a simple check valve is not a permissable automatic isola-
tion valve outside containment). Figures 1 and 2 aepict the explicit
valve arrangement soecified in GDC 55 and 56 and GOC 57, respectively.
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GDC 55 and 56 also permit containment isolation provisions for lines
: penetrating the primary containment boundary that differ from the
f explicit requirements, prov ded the basis for acceptability is defined.
: This provision is typically invoked when establishing the containment
) isolation requirements for eisential (i.e., safety related) systems,
or there is a clear improveme.t in safety.

S et o

The Standard Review Plan 6.2.4, Item 11.6 presents guidelines for
acceptable alternate containment isolation provisions for certain
classes of lines. Containment isolation provisions that are found
: acceptable on the "cther defined basis" represent conformance with
j the GDC and do not constitute exceptions.

The following evaluation addresses deviations in the containment
isolation provisions from the explicit requirements of the General
i Design Criteria.

v. EVALUATION

The containment isolation provisions for the lines penetrating the
primary reactor containment of the Millstone Nuclear Power Station,
Unit 1 are tabulated in Table 1. This information was obtained

from “he documents referenced in Section VII. The licensee should
provide any missing information, and make any necessary corrections.

The containment isolation nrovisions, as tabulated in Tahle 1, were
evaluated against the requirements of GOC 54, 55, 56 and 57 (Appen-
dix A to 10 CFR Part 50), and the supplementary guidance cf SRP

J 6.2.4 (Containment Isolation System), where applicable. Deviations
from the explicit requirements of GDC 54, 55, 56 and 57 and the ac-
ceptance criteria of SRP 6.2.4 are tabulated in Table 2.

GDC 55

GDC 55 applies to lines penetrating primary reactor containment

that are part of the reactor coolant pressure boundary. The fol-
lowing penetrations are covered by GDC 55, as specified in Table 2:
x-7, X-8, X-98, X-10A, X-11B, X-12, x-14, X-15, X-16A,8, X-17, X-27,
x-28, X-29, X-30, X-31, X-32, X-33, X-34, x-35, X-37, X-38, X-41,
X-42, X-43, X-45, X-49, and X-212. '
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The isolation provisions for penetrations X-7, X-8, X-10A, X-118B,
X-15 and X-41 conform to the explicit requirements of GDC 55.
Penetrations X-98, X-12, X-14, X-17, X-43, and X-45 have test or
branch 1ines which are located inside the outer isolation valves.
These branch lines, however, contain only two closed manual valves in
series one or both of which should be automatic or locked closed to
q:alifysa; isolation valves in accordance with Section 6.2.4.11.6.f
of the SRP.

Penetrations X-16A, X-39, X-43, and X-45 contain isolation valves
with remote-manual actuation instead of automatic actuation. Since
these l1ines are part of the plant's engineered safety features, the
actuation provisions for these iselation valves are acceptable in ac-,
cordance with Section 6.2.4.1I.6.b of the SRP. However, provisions
for detecting leakage from these lines outside containment should be
verified by the licensee, since this topic was not addressed in the
references.

Penetrations X-27 through X-35 and X-49 are instrument lines covered
by GDOC 55. The isolation provisions for these lines consist of a
manual globe valve in series with an excess flow check, both outside
containment. These lines are part of the reactor protection system
and, therefore, a single excess flow check valve provides adequate
isolation capability, based on the criteria given in Regulatory
Guide 1.11. Dose considerations are addressed in SEP Topic XV-16.

Penetrations X-9A and B are for the main feedwater lines; each

line has one simple check valve inside containment and one simple
check valve outside containment. A simple check valve outside con-
tainment is not considered an acceptable isolation valve according
to GDC 55; however, maintaining feedwater flow could be important
for mitigating the consequences of an accident. A stop check valve
with the capability for remote manual actuation would be an accept-
able alternative. The acceptability of a simple check valve as an
isolation valve outside containment will be determined as part of

the integrated assessment of the plant.

Penetration X-42 has a simple check valve outside containment, which
is a deviation from GDC 55. The acceptability of check valves as
isolation valves outside containment will be determined in conjunc-
tion with the integrated assessment of the plant. :

References 4 and 10 indicate that penetration X-212, cleanup system
r:I::: line, has only a single check valve located outside containment.

Thts is a deviation from GDC 55.



GDC 56

GDC 56 applies to lines penetrating primary reactor containment that
connect directly to the containment atmosphere. The following pene-
trations are covered by GDC 56, as noted in Table 2: X-i, X-2, X-3,
X-4, X-6, x-18, Xx-19, x-25, x-26, X-39A,B, X-200, X-201, X-202, X-203,
X-204, X-205, x-206, X-210A,B, X-211, and X-213.

Penetrations X-18, X-19 and X-205 have isolation provisions which
conform explJicitly to GDC 56.

Penetrations X-25, X-26, X-39, X-203, and X-211 are for lines 2 .ing
both isolation valves outside containment. These penetration: .re

for containment sprays and vents for which isolation valves ir-ide
containment are impractical, since these lines have no piping ‘.3ide
containment or the valves would have to operate in a more severe
environment. Penetrations X-25, X-26 and £-203 are containment vent
lines containing automatic valves. The licensee should verify that
the leak detection provistons of SRP 6.2.4.11.6.d are met for penetra-
tions X-39 and X-211. Therefore, the isolation provisions for these
1ines are acceptable, pendtng adequate leak detection capability.

Penetration X-39A, B, X-2108 and X211A, B connects to a test line or
vent line which has two manual valves in series outside containment.
These valives should be automatic ‘or locked closed to conform to GDC 56,

Penetration X-210A has a test 1ine with only one isolation valve; a
second vaive should be provided. Also, there is a branch 1ine continued
on drawing 26036(E-8) which requtres isolation that conforms to current
licensing criteria.

Penetration X-211 also has two remote manual isolation valves in serfes
outside containment which are acceptable according to SRP Section
6.2.4.11.6.b subject to adequate leak detection capability for this
1ine outside containment.

Penetrations X-210A, B are for the containment and core spray test 1tnes,
These 1ines are not ESF related. Existing valves (1501-35A, B/15Q1-36A, B)
are remote manual valves that are normally closed. While they do not
isolate on normal contatnment isolation, if they are open upon inftiatfon
of a LPCI signal, they will automatically close. Valves 1501-35A, 36A/1501-
35A, 36B are in series and are LPCI system isolation valves which also
provide containmment isolatton. Valves 1501-36A, B are not leak tested, but
this branch is a closed loop connecting an ESF system to the torus. Valves
1501-18A, B (1-LP-26A, B) are remote automatic valves on minimum flow
lines. They automatically close when sufficient flow 1s achieved. Addi-
tional valving could degrade LPCI reliability. Based on these conditfions,
the staff considers the present isolation configuration acceptable,




3 Also, there are two branch lines that connect to these lines. Each
has only a simple check valve outside containment. The minimum

flow portion of this line s ESF related; the balance is not. Along
the minimum flow portion, valves CS-13A, 14A/CS-13B, 14B are in
series (CS-14A, B are the simple check valves); any additional valving
along this path could degrade core spray reliability. Along the full
flow test portion, valves CS-21B, 14B/CS-21A, 14A are in series.
Valves CS-21A, B are normally closed; if open during a core spray
signal, they automatically close. This portion of the 1fne is a
closed loop,connecting two ESF related 1tnes. Between the valves in
series noted above, there are test or drafn valves which need to be
locked closed. A simple check valve outside containment is not con-
sidered acceptable. This is a deviation from GDC 56. With the

exception of the simple check valve and the test or drain valves, the
staff considers the present isolation configuration acceptable.

Penetrations X-204A, B and C are for containment and core spray suctian.
These lines lead from the suppression pool to a common ring header out-
side containment. Four lines lead out of the header; each of these
lines contain one manual butterfly valve and one remote manual motor
operated gate valve as the isolation valve. Leak detection capability
should be provided at the system level to alert the operator of the -
need to isolate a system train equipped iwth remote manual fsolatien
valves. The Standard Review Plan (SRP) 6.2.4, Item I11.5.q, provides
guidance in this regard.

Two of the lines leading from the header have branch lines (C. W,

Return) before the isolation valves. These branch lines should have
isolation valves which conform to current licensing criteria, One of

the lines has a two inch drain valve before the isolation valve. This
line needs a second isolation valve and both need to be locked closed,

The torus drain requires a second valve and both need to be locked closed,

Penetration X-206 is for torus level sensing and has manual valves outside
containment; these should be remote manual or automatic to conform to GDC
56. Penetrations X-1 through X-4, X-6, X-200, X-201, X-202, and X-213 are ,
primarily hatches or other containment penetrations are acceptable subject
to satisfactory containment leak testing, covered in SEP Topic VI-6.

GDC 57

GDC 57 applies to those lines which penetrate primary reactor contaimment,
but do not communicate directly with the containment atmosphere and do
not form part of the reactor coolant pressure boundary. The following
penetrations are covered by GDC 57: X-20 through X-24, X-40, X-44, and
X-209.

Penetration X-20 has one locked closed manual valve inside containment and
one outside containment, penetrations X-21 and X-22 have remote manual
valves outside containment; therefore, the isolaticn provisions for these
lines .conform to the explicit requirements cf GDC 57.
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Penetrations X-23 and X-24 are for the reactor building closed
cooling water system. Each penetration has one isolation valve:
X-23 has a simple check valve inside containment; and X-24 has a
remote manual isolation outside containment. GDC 57 states that

a single isolation valve outside containment is acceptable for
closed systems, but a simple check valve is not acceptable as an
isolation valve. Therefore, the isolation provisions for X-23
represent a deviation from GDC 57; however, by Tetter dated November
€, 1980, the licensee has committed to modify these penetrattens so
that they fully meet the GDCs.

Penetrations X-40 and X-44 are for instrument lines each having
a manual globe valve and an excess flow check valve outside containment.
Dose considerations are addressed in SEP Topic XV-16.

Spare penetrations X-10B, X-11A, X-13, X-36, X-46, X-47, X-48 and
X-214 through X-219 are seal welded. The isolation provisions for
these penetrations are acceptable, subject to satisfactory contatmment
leak testing, covered in SEP Topic VI-6.

CONCLUSIONS

The following summarizes the evaluation of isolaticn provisions
including deviations from the review guidelines for Millstone
Nuclear Power Station, Unit 1 (Millstone 1).

The following penetrations have lines with only two closed manual

valves in series outside containment, which are not acceptable as
isolation valves: X-98, X-12, X-14, X-17, X-39, X-43, X-45, X-204,
X-210A, B and X-211A, B. Most of these valves are on test or branch
lines; they should be automatic or locked closed to conform to the GDC.
We recommend that the licensee implement administrative controls on
these valves for conformance to the GDC. Additionally, penetration
X-210A, the torus drain valve and a 2" drain valve inside the isolation
valve associated with one of the branch 1ines off penetration X-204 require
another isolation valve in series and both should also be locked closed
or automatic

The following penetrations have simple check valves outside containment
which is a deviation from the GDC: X-9A, B, X-42, X-210, and X-212.

The acceptability of a simple check valve as an isolation valve outside
containment will be determined as part of the integrated assessment of
the plant. Penetration X-210A, B is assocfated with an ESF-related
system (minimum flow line portion). The acceptability of a single fsola-
tion valve for penetration X-210A, B will be determined as part of the
integrated assessment of the plant.

* The lTicensee has not demonstrated the existence of a closed system in
accordance with SRP 6.2.4 Section II.6.e.




Penetration X-206 should have automatic or remote man. valves outside
containment; manual valves are not acceptable {isolation valves.

Penetration X-23 has only a simple check valve inside containment; this
is a deviation from GOC 57 which requires one isolation valve outside
containment which cannot be a simple check vaive. The acceptability

of this valve as an isolation valve will be det:rmined in conjuncticn
with the integrated assessment of the plant.

Penetration- X-204A,B and C for containment and core spray suction leads
to a ring header outside containment. The isolation valves for tiis
penetration are on four lines branching off the ring header. The
isolation provisions for this system are governed by the criteria of
SRP Sections 6.2.4.11.6.b and e, and the licensee should verify that
these criteria are met for the isolation provisions to be considered
acceptable.

An alternative method for isolating this system would be to install
remote manual isolation valves between the cont.inment penetrations
and the ring header.

The following penetrations have remote-manual isolation valves: X-16,
X-24, X-39, X-43, X-45, X-204, and X-211. Since these penetrations are for
ESF or ESF-related systems, remote manual valves are acceptable isolation
valves as described in SRP Section 6.2.4,11.6.b. However, stnce no leak
detection capability for these 1ines outside contaimment was itdentified,
the isclation provisions for these lines represent a devtation from current
safety criteria.

The following penetrations have both containment isolation valves outside
containment: X-39 and X-211. The iicensee should confirm that the valves
and piping for these lines meet the criteria for SRP Section 6.2.4.II.6.

Diversity in the parameters monitored to initiate containment isola-
tion is required by Section 6.2.4.11.6.L. This aspect of the contain-
ment isolation review is addressed by Item I1.E.4.2 of NUREG-0737.
Reference 8 contains information on the containment penetrations.
Based on this information, inadequate diversity in the parameters
sensed to initiate isolation exists for some lines. However, as

thic item will Se reviewed during the implementation of the TMI
Action Plan, it was excluded from this evaluation.
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The following comments respond to information provided in Reference
10.

The licensee has described its position on the acceptability of simple
check valves as containment isolation valves for penetrations X-9 and

X-42. This information should be considered in the integrated assess-
ment of the plant.

In Reference 4, the licensee has committed to modifying the isolation
provisions of penetrations X-23 and X-24; however, no schedule has
been set for the modifications. This item should be addressed during
the integrated assessment.

Isolation capability for three lines associated with penetrations
X-211A, X-204 are unknown.

The acceptability of remote-manual valves as isolation valves in ESF
or ESF-related systems is contingent upon adequate leak detection
capability as specified in SRP Sections 6.2.4,11.b.h and q. Periodic
leak rate testing, as discussed in the licensee's submittals, does
not satisfy the requirement for leak detection capability. The plant
operator must have some means of determining excessive leakage when
it occurs from a given line in order to isolate the line quickly.

The attached Table 3 describes penetraticn numbers, valve numbers and
identified deviation.

REFERENCES

1. Millstone Nuclear Power Station, Unit 1, Final Safety Analysis Report

2. NNECO letter of January 31, 1980 regarding TMI-2 Short Term Lessons
Learned, Item 2.1.3, Containment Isolation

3.  NNECO letter of September 13, 1979 to D. L. Ziemann, NRC, regarding
Inservice Inspection and Testing Program

4. NNECO letter of November 6, 1980 to D. Crutchfield, NRC, regarding
Appendix J modifications

5. NNECO letter of January 21, 1981, response to NRC for Additional
Infermation regarding SEP Topic VI-4, Containment Isolation

6. NNECO letter of April 24, 1979 responding to I&E Bulletin 79-8 re-
garding TMI concerns including containment isolation

7. NRC Internal Memorandum dated April 1, 1981 to D. Crutchfield from
J. Olshinski regarding Millstone 1 ESF Actuation Signals

8. NNECO letter of November 15, 1979 responding to deferred items of
I& Bulletin 79-08




10.

Millstone, Unit 1 Piping and Instrumentation Diagrams

a. Reactor Core and Containment Spray Cooling

b. Condensate and Feedwater Systems

¢c. Fire Domestic, Condensate Storage and Transfer

d. Reactor Closed Cooling Water System

e. Main, Extraction and Auxiliary Steam System

f. Reactor Fuel Pool Cooling and Filtering

g. Service and Cooling Water Diagram

h. Shutdown Reactor Cooling System

i. Keactor Water Cleanup System

j. Isolation Condenser System

k. Secondary Cooling, Air Evacuation, and
Offgas System

1. Reactor Head Cooling

m. Nuclear Boiler

n. Standby Liquid Control System

0. Control Rod Drive Hydraulic System

p. DOrywell Primary Containment Penetrations

NNECO letter of April 14, 1982 to D. Crutchfield, NRC, responding
to draft evaluation for SEP Topic VI-4 for Millstone Nuclear Power

Station, Unit 1.

G187476
G187482
G187487
G187474
6187481
G187475
G187484
718E940
718E942
718E917

G187479
8860612
718E831
153F715
104R897
718E858
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