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Donald C. Cook Nuclear Plant Unit 2
NRC GENERIC LETTER (GL) 96-06
ASSURANCE OF EQUIPMENT OPERABILITY AND CONTAINMENT
INTEGRITY DURING DESIGN BASIS ACCIDENT CONDITIONS
(TAC NOS. M96801 AND M96802)

References: 1. Letter from E. E. Fitzpatrick, Indiana Michigan Power
Company, to Nuclear Regulatory Commission,
AEP:NRC:1256A, “NRC Generic Letter 96-06, Assurance of
Equipment Operability and Containment Integrity During
Design-Basis Accident Conditions”, dated January 28, 1997.

2. Letter from E. E. Fitzpatrick, Indiana Michigan Power
Company, to Nuclear Regulatory Commission,
AEP:NRC:1256B, “Donald C. Cook Nuclear Plant Units 1 and
2,NRC Generic Letter 96-06, Assurance of Equipment
Operability and Containment Integrity During Design-Basis
Accident Conditions", dated May 20, 1997.

3. Letter from John B. Hickman, Nuclear Regulatory Commission,
to E. E. Fitzpatrick, Indiana Michigan Power Company,
“Donald C. Cook Nuclear Plant, Units 1 and 2 - Request for
Additional Information Re: Generic Letter 96-06 (TAC NOS.
M96801 and M96802), dated July 9, 1997"

This letter provides a new response to Nuclear Regulatory Commission (NRC)

Generic Letter (GL) 96-06 and supercedes the previous GL 96-06 responses,

References 1 and 2. GL 96-06 requested licensees to assess the potential for
piping to experience waterhammer or two-phase flow in containment air-cooler
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water systems, and the potential to overpressurize isolated piping sections inside
containment following postulated design basis events. Indiana Michigan Power
Company (I&M) submitted its response to the GL in references 1 and 2.
Subsequent to these submittals, the NRC requested additional supporting
information in reference 3.

I&M has further reviewed the piping systems located inside containment and
revised its evaluation of GL 96-06 concerns. I&M has installed relief valves in
Unit 2 isolated piping sections where needed and has performed an ASME
Section III, Appendix F type evaluation of four lines as an interim measure.
Additionally, a potential for both waterhammer and two-phase flow in both units'
non-essential service water system has been identified and evaluated. The new
evaluations are discussed in the attachment to this letter and are available for
NRC review.

Further evaluations of the Unit 1 piping sections that are subject to
overpressurization are being performed. The results of the evaluations will be
provided in separate correspondence by November 1, 2000.

Attachment 1 to this letter provides the revised response to the GL, and
Attachment 2 identifies those actions committed to by I&M in this submittal.

Should you have any questions, please contact Brian A. Mclntyre, Acting
Director of Regulatory Affairs, at (616) 697-5806.

Sincerely,

(A

A. C. Bakken III
Site Vice President

/dmb
Attachments
c: J. E. Dyer
MDEQ - DW & RPD, w/o attachments

NRC Resident Inspector
R. Whale, w/o attachments
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AFFIRMATION

I, A. Christopher Bakken III, being duly sworn, state that I am Vice President of
Indiana Michigan Power Company (I&M), that I am authorized to sign and file
this Request with the Nuclear Regulatory Commission on behalf of 1&M, and
that the statements made and the matters set forth herein pertaining to 1&M are
true and correct to the best of my knowledge, information, and belief.

Indiana Michigan Power Company

A. C. Bakken III
Site Vice President

SWORN TO AND SUBSCRIBED BEFORE ME

I DAY OF aSE . 2000
THIS __ 15+ B g PAMELA J. SCHMALTZ

Notary Public, Berrien County, Mt
/Q Qoonelln, 5. M \‘W My Commlssion Expires Oct 2, 2004
Notary Public

My Commission Expires _ {0 - A - cy




ATTACHMENT 1 TO C0800-10

REVISED RESPONSE TO GENERIC LETTER (GL) 96-06

Background

GL 96-06, “Assurance of Equipment Operability and Containment Integrity During Design-
Basis Accident Conditions,” requested licensees to perform the following actions:

Requested Action Items 1 and 2

Determine if containment air cooler cooling water systems are susceptible to either waterhammer
or two-phase flow conditions during postulated accident conditions.

Response to Requested Action Items 1 and 2

The design of Donald C. Cook Nuclear Plant (CNP) Unit 2 does not include safety-related
containment air coolers. CNP employs an ice condenser in the containment design whose
primary function is the absorption of thermal energy released during a loss-of-coolant accident
(LOCA), a main steam line break (MSLB), or a feedwater line break (FWLB) inside
containment. This absorption of energy limits the initial peak pressure in the containment and
aids in maintaining the long-term containment pressure below the design basis value of 12 psig.
Long term post-accident containment cooling is provided by both the emergency core cooling
system and the containment spray system.

The CNP design does include a non-safety-related containment ventilation system to maintain
containment temperatures within acceptable limits for operation of equipment and personnel
access during normal operation. The Unit 2 containment includes four upper compartment
ventilation units, four lower compartment recirculation/ventilation units, and two instrument
room ventilation units. Cooling water for the fan cooling coils is supplied by the non-safety-
related non-essential service water (NESW) system. The fans are not required to operate
following a LOCA, MSLB, or FWLB. The containment isolation valves for the NESW system
automatically isolate on a containment hi-hi pressure isolation signal. However, the isolation
valves would not close for a small break that did not generate a hi-hi pressure isolation signal,
and cooling water would continue to flow through the cooling coils.

The safety function of the NESW piping to the containment air coolers is to retain its structural
integrity. Thus, two-phase flow and waterhammer were evaluated for their potential to cause
piping failure.

An evaluation, which included the development of hydraulic models, heat transfer calculations,
and finite element stress analysis, concluded that there was no potential for the occurrence of
two-phase flow in the lower containment ventilation units.
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The operation of the upper containment cooling units, which computer models predict to
experience two-phase flow during normal operation, would not be significantly impacted. With
the exception of a small break that does not generate a hi-hi pressure isolation signal, the NESW
to and from the cooling units is isolated. For the small break that does not generate an isolation
signal, the steam from the break is introduced into the lower compartment and passes through the
ice condenser where it would be condensed. Thus, it would not be a contributor to the upper
unit’s heat load, and operation under this accident condition would not differ from normal
operation.

During the review, a potential for a waterhammer to occur in the NESW piping was identified
and investigated. The NESW is an open loop system that supplies water to several components, -
including the upper containment air coolers. The water to the coolers is supplied from Lake
Michigan, and it is returned to the lake after passing through the air coolers. These coolers are
located more than 32 feet (the height at which a water column can be supported by air pressure)
above the lake water level, and any water contained in piping above the lake elevation would
drain if the NESW pumps were stopped. If a loss of offsite power to both units were to occur, all
NESW pumps would lose power, coast down, and be loaded onto the diesel generators
approximately 25 seconds later. The subsequent draining of the elevated piping would create a
void, and when flow is reestablished, a potential for a waterhammer event is created.

The piping system has been analyzed for this postulated waterhammer condition, and the
pressure pulses from a waterhammer are calculated to be approximately 150 psi. The piping and
supports have been analyzed for the stresses and loads that would occur as a result of these
pressure pulses. The stress analysis determined that the support loads were small and the piping
stresses (waterhammer plus deadweight and thermal loads) were considerably less than the yield
strength of the piping material.

Requested Action Item 3

Determine if piping systems that penetrate the containment are susceptible to thermal expansion
of fluid so that overpressurization of piping could occur.

Response to Action Item 3

A review of lines penetrating containment has been performed, and the lines that are potentially
isolated following design basis accidents have been identified. A listing of the lines penetrating
containment is given in Table 1. These lines can be divided into six groups: those that have
inherent pressure protection; a line whose normal operating temperature exceeds the predicted
accident temperature; those having previously installed relief valves, those requiring
modification; those that have been analyzed using ASME Section III, Appendix F criteria; and
one line that requires a procedure change to ensure that water is not trapped between isolation
valves.
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Lines Having Inherent Pressure Protection (Category A)

The following types of lines are considered to have inherent overpressurization protection:
e (as filled lines.

e Instrument lines that are isolated by hydraulic isolators designed to displace increasing fluid
volume during high temperature LOCA and MSLB conditions.

e Lines that are steam filled under normal operating conditions.

¢ Lines that service safety related equipment required to mitigate a design basis accident and
remain open during an accident.

e Lines that have a configuration that precludes overpressurization.

Line Whose Normal Operating Temperature Exceeds Accident Temperatures (Category B)

The chemical and volume control system (CVCS) letdown line is in continuous service and has a
nominal temperature of 290°F at the containment penetration. The line is insulated to prevent
injury to personnel, and its containment isolation valves are located in the annular area of the
lower containment. Except for a 100-second interval at the beginning of a postulated steam line
break, the nominal operating temperature exceeds the predicted lower compartment temperature.

During the 100-second interval, the heat transfer mechanism would be condensation on the
relatively cold insulation surface. This would occur at the containment saturation temperature,
approximately 240-250°F at the containment design pressure of 12 psig. Thus, following
1solation, the water in this CVCS line would be cooled, and overpressurization would not occur.

Lines Having Previously Installed Relief Valves (Category C)

The following lines presently have previously installed relief valves and are, therefore, not
subject to overpressurization:

e Component cooling water (CCW) lines to and from the containment recirculation (CEQ)
fans.

e CCW lines to and from the main steam penetrations.
e CCW lines to and from the excess letdown heat exchanger.

e CCW lines to and from the reactor support coolers.
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e Reactor coolant system (RCS) hot leg line to residual heat removal pumps (normal
cooldown).

e CCW lines to and from the reactor coolant pump (RCP) motor and thermal barrier.

Lines Requiring Modification (Category D)

The following lines have segments that are subject to pressurization but previously contained no
relief valves. Relief valves have been installed in these lines.

e NESW lines to and from the upper containment ventilation units.

e NESW lines to and from the lower containment ventilation units.

e NESW lines to and from the RCP motor air coolers.

e NESW lines to and from the instrument room ventilation units.

e Primary water supply line to the pressurizer relief tank.

e Demineralized water supply line.

e Containment sump pump discharge to waste disposal line.

The following lines have segments between isolation valves that are subject to pressurization
under accident conditions. Bypass check valves have been installed parallel to an isolation valve
to provide a flow path.

e Sample line from the RCS hot legs.

¢ Sample line from the pressurizer liquid space.

e Sample line from the accumulators.

Lines Analyzed to ASME Section III. Appendix F Criteria (Category E)

The lines that are described below have no relief valves and have been analyzed in accordance
with ASME Section III, Appendix F criteria for inelastic analysis.

The water temperature in the isolated section was calculated for a postulated steam line break in
which a peak temperature of 325°F exists for 120 seconds. The temperature then falls to 240°F
for the remainder of the incident. The heat transfer mechanism consisted of either forced
convection or condensation on the pipe surface (dependent on pipe location relative to the
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break), conduction through the pipe wall, and natural convection heat transfer from the pipe
inside wall to the water. The resulting peak water temperatures used in the stress analyses were
250°F for the RCP seal leak-off return line, the RCP seal bypass line, and the pressurizer relief
tank (PRT) and reactor coolant drain tank (RCDT) drain piping. A resulting peak temperature of
240°F was used for the accumulator fill lines. Results of the stress analysis were compared with
ASME Section III, Appendix F limits and found to be within these limits. This is an interim
measure that is consistent with the guidance in GL 96-06, Supplement 1. The final resolution for
these lines will be determined prior to the next refueling outage.

The following is a description of the lines that were analyzed:

Containment Penetration (CPN)-37: RCP Seal Leak-Off Return Line
See Drawing OP-2-5129A-31

CPN-37 consists of piping between containment isolation valves, including test
connections. The system includes SA-312 type 304 stainless steel piping of two different
sizes: 4-inch schedule 10 and 1-inch schedule 40.

RCP Seal Bypass Line
See Drawing OP-2-5128 A-47

The isolated segment of the RCP seal bypass line consists of piping from the seal bypass
line check valves to the normally closed valve in the common discharge header. The
system includes SA-376 Type 304 stainless steel piping of two different sizes: 1-inch
schedule 160 and %:-inch schedule 160.

CPN-40: PRT and RCDT Drain Piping
See Drawing OP-12-5137A-19

CPN-40 consists of piping from the normally closed PRT drain line and the RCDT drain
line check valve to the normally closed isolation valves outside containment. The system
includes SA-312 Type 304 stainless steel piping of three different sizes: 4-inch schedule
10, 2-inch schedule 40, and ¥%-inch schedule 40.

CPN-32: Accumulator Fill Lines

ee Drawings OP-2-5143A-1, OQP-2-5142-42
CPN-32 consists of piping from outside the containment isolation valves to the normally
closed accumulator “inlet” valves and the normally closed valves in the flow paths to the
low head safety injection hot leg loops. The system includes SA-376 Type 304 stainless
steel piping of two different sizes: 1-inch schedule 160 and %a-inch schedule 160.

Line Requiring Procedure Change (Category F)

The potential exists for pressurization of the refueling cavity drain line following the draining of
the refueling cavity. This could happen if the refueling water were not adequately drained prior
to closing the manual isolation valves. During system heatup, the water in the isolated section
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would expand, and depending on the amount of trapped water, could pressurize the piping
section. The applicable Unit 2 procedure has been modified to ensure that the refueling cavity is
completely drained prior to isolation.
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Table 1

LISTING OF CONTAINMENT PENETRATIONS

DESCRIPTION PENETRATION | CATEGORY
NUMBER
Fuel Transfer Tube 1 A
Steam generator main steam outlets 2 A
Steam generator main steam outlets 3 A
Steam generator main steam outlets 4 A
Steam generator main steam outlets 5 A
Steam generator blowdown line 6 A
Steam generator feedwater supply lines 7 A
Steam generator feedwater supply lines 8 A
Steam generator feedwater supply lines 9 A
Steam generator feedwater supply lines 10 A
RCP seal water supply 11 A
RCP seal water supply 12 A
RCP seal water supply 13 A
RCP seal water supply 14 A
Relief vent header 15 A
Residual Heat Removal (RHR) to reactor coolant cold legs 16 A
NESW to lower containment ventilation unit 17 D
NESW to lower containment ventilation unit 18 D
NESW to lower containment ventilation unit 19 D
NESW to lower containment ventilation unit 20 D
NESW from lower containment ventilation unit 21 D
NESW from lower containment ventilation unit 22 D
NESW from lower containment ventilation unit 23 D
NESW from lower containment ventilation unit 24 D
CCW to the CEQ fans 25 C
CCW from the CEQ fans 25 C
CCW to the main steam penetrations 25 C
CCW from the main steam penetrations 25 C
NESW from upper containment ventilation units 26 D
NESW to upper containment ventilation units 26 D
NESW to the RCP motor air coolers 26 D
NESW from the RCP motor air coolers 26 D
NESW from upper containment ventilation units 27 D
NESW to upper containment ventilation units 27 D
NESW to the RCP motor air coolers 27 D
NESW from the RCP motor air coolers 27 D
Spare penetration 28 A
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LISTING OF CONTAINMENT PENETRATIONS, CONTINUED

Description Penetration Category
Number

Control air 29 A
Plant air 29 A
Spare penetration 30 A
Dead weight test connection 30 A
Nitrogen supply to reactor coolant drain tank 31 A
Reactor coolant drain tank and pressurizer relief tank vents 31 A
Containment air particulate and gas detector sample line 31 A
Ice condenser and containment ventilation unit drain to 31 A
drain header

Nitrogen to accumulators 32 A
Post accident sampling system supply (gas) 32 A
Accumulator test line from safety injection (SI) pump 32 E
Spare penetration 33 A
Primary water supply to the pressurizer relief tank 33 D
Letdown line — CVCS 34 B
Charging line - CVCS 35 A
Refueling water supply 36 A
Demineralized water supply 36 D
RCP seal leakoff return line 37 E
RCP motor and thermal barrier cooling water supply 38 C
RCP motor cooling water discharge 39 C
Reactor coolant drain tank pump suction 40 E
Containment sump pump discharge to waste disposal 41 D
Refueling cavity drain to purification system 42 F
SI 43 A
Boron injection inlet 44 A
RHR suction from sump 45 A
RHR suction from sump 46 A
RCS hot leg to RHR pumps (normal cooldown) 47 C
RHR to reactor coolant hot legs-low head SI 48 A
RHR to reactor coolant hot legs-low head SI 49 A
RHR to containment spray 50 A
RHR to containment spray 51 A
Upper containment spray inlet 52 A
Upper containment spray inlet 53 A
Lower containment spray inlet 54 A
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LISTING OF CONTAINMENT PENETRATIONS, CONTINUED

Description Penetration Category
Number
Lower containment spray inlet 55 A
Glycol from ice condenser fan coolers 56 A
Ice loading line 57 A
RCP thermal barrier cooling water discharge 58 C
Purge air inlet (containment) 59 A
Purge air outlet (containment) 60 A
Purge air inlet (instrument room) 61 A
Purge air outlet (instrument room) 62 A
Purge air outlet (containment) 63 A
Purge air inlet 64 A
Containment pressure relief line 65 A
Steam generator #2 blowdown sample 66 A
Steam generator #1 steam space sample 66 A
Sample line from hot legs 66 D
Sample line from pressurizer liquid space 66 D .
Sample line from pressurizer steam space 66 A
Spare penetration 67 A
Spare containment penetration (Unit 2 only) 67 A
Post accident sampling system supply 67 A
Post accident sampling system return 67 A
SI 68 A
Spare penetration 69 A
Containment air particulate and gas detector sample return 70 A
Spare penetrations (5 lines) 70 A
Containment service 71 A
CCW to the CEQ fans 72 C
CCW from the CEQ fans 72 C
CCW to the main steam penetrations 72 C
CCW from the main steam penetrations 72 C
NESW to the instrument room ventilation units 73 D
NESW from the instrument room ventilation units 73 D
Instrument air 74 A
Nitrogen supply to pressurizer relief tank 74 A
CCW to the excess letdown heat exchanger 75 C
CCW from the excess letdown heat exchanger 75 C
Containment thimble removal 76 A
Steam generator blowdown line 77 A
Steam generator blowdown lines 78 A
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LISTING OF CONTAINMENT PENETRATIONS, CONTINUED

Description Penetration Category
Number

Steam generator blowdown lines 79 A
Ice loading return 80 A
Gas analyzer from pressurizer relief tank 81 A
Gas analyzer from reactor coolant drain tank 81 A
Sample line from accumulators 81 D
CCW to the reactor support coolers 82 C
CCW from the reactor support coolers 82 C
Containment weld channel pressurization air supply — 83 A
Spare penetrations (2 lines)

NESW from upper containment ventilation units 84 D
NESW to upper containment ventilation units 84 D
NESW to the RCP motor air coolers 84 D
NESW from the RCP motor air coolers 84 D
NESW from upper containment ventilation units 85 D
NESW to upper containment ventilation units 85 D
NESW to the RCP motor air coolers 85 D
NESW from the RCP motor air coolers 85 D
Glycol to ice condenser fan coolers 86 A
Spare penetration 87 A
Spare penetration 88 A
Upper containment radiation sampling system 89 A
Spare penetration 90 A
Spare penetrations (2 lines) . 91 A
Reactor vessel level instrument system 91 A
Containment pressure transmitters 91 A
Instrument room radiation sampling room 92 A
Containment pressure transmitters 92 A
Sample lines to hydrogen monitoring system (5 lines) 93 A
Reactor vessel level instrument system 94 A
Containment pressure transmitters 94 A
Sample lines to and from hydrogen monitoring system 95 A
Containment pressure transmitters 96 A
Reactor vessel level instrument system 97 A
Containment pressure transmitters 97 A
Reactor vessel level instrument system 98 A
Containment pressure transmitters 98 A
RCP discharge seal system bypass N/A E
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Docket No.: 50-316

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Mail Stop O-P1-17

Washington, DC 20555-0001

Donald C. Cook Nuclear Plant Unit 2
NRC GENERIC LETTER (GL) 96-06,
“ASSURANCE OF EQUIPMENT OPERABILITY AND CONTAINMENT
INTEGRITY DURING DESIGN BASIS ACCIDENT CONDITIONS”
(TAC NOS. M96801 AND M96802)

Reference:
\

1. Letter C0800-10, M. W. Rencheck, Indiana Michigan Power Company
(I&M) to Nuclear Regulatory Commission, “Donald C. Cook Nuclear
Plant Unit 2, NRC Generic Letter (GL) 96-06, Assurance of Equipment
Operability and Containment Integrity During Design Basis Accident
Conditions (TAC Nos. M96801 and M96802),” dated August 15, 2000.

Indiana Michigan Power Company’s (I&M) letter number C0800-10
(Reference 1) provided a response to GL 96-06 for Donald C. Cook Nuclear
Plant Unit 2. Attachment 1 to the response contained the following drawings:

OP-2-5129A-31
OP-2-5128A-47
OP-12-5137A-19
OP-2-5143A-1
OP-2-5142-42
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In accordance with the restrictions stated on the drawings, I&M hereby releases
these documents to the Nuclear Regulatory Commission (NRC) for its
information and use in connection with the review of our submittal. 1&M also
permits the NRC to reproduce the drawings as necessary to facilitate review and
distribution of the submittal to meet NRC requirements.

Sincerely,
e v/
W. J. Kropp

Director of Regulatory Affairs
/jen

c: J. E. Dyer
MDEQ - DW & RPD
NRC Resident Inspector
R. Whale
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. C. Baker
. W. Gaston
. J. Grumbir
. B. Haggerty
. W. Jenkins
. W. Rencheck/S. A. Greenlee
. Smith
. Stang, Jr., - NRC Washington, DC

be:
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ATTACHMENT 2 TO C0800-10

COMMITMENTS

The following table identifies those actions committed to by Indiana Michigan Power Company
(I&M) in this submittal. Other actions discussed in the submittal represent intended or planned
actions by I&M. They are described to the Nuclear Regulatory Commission (NRC) for the
NRC's information and are not regulatory commitments.

Commitment Completion Date
Determine a final resolution for lines that were analyzed | Prior to the next scheduled
using ASME Section III, Appendix F criteria. refueling outage for each unit

Provide the results of the evaluation for Unit 1 piping | November 1, 2000
sections that are subject to overpressurization




