EAREENIELE NUCLEAR POWER

SYSTEMS DIVISION

GENERAL ELECTRIC COMPANY, 175 CURTNER AVE., SAN JOSE. CALIFORNIA 95125
MC 682, (408) 925-5722 MFN 003-80

January 4, 1980

Office of Nuclear Reactor Regulation
U. §. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Or. D. F. Ross, Jr., Acting Director
Division Project Management

Gentlemen:

SUBJECT: RESPONSE TO SUPPLEMENTARY TEN (10) SYSTEM QUESTIONS
CONCERNING NEDO-24708

References: 1) letter, W. J. Armstrong (BWR Owners' Group) to D. F.

Ross (USNRC), same subject, January 2, 1980

2) lLetter, D. F. Ross (USNRC) to T. D. Keenan (BWR
Owners' Group), "Additional Information Required for
NRC Staff Generic Report on Boiling Water Reactors",
October 12, 1979

The enclosure to Reference 1 was previously transmitted to Mr. W. Hodges

of your staff on November 28, 1979. This enclosure responds to the ten

(10) systems questions concerning NEDD-24708 of Reference 2. At the

request of Mr. C. 0. Thomas, this enclosure is being retransmitted to

you directly. Therefore, this letter officially transmits to you, on

behalf of the BWR Owners' Group, sixty copies of the enclosure to Reference 1.

If you have any questions, please contact Mr. S. J. Stark of my staff at
(408) 925-1822.

Very truly yours,

Rbuchhole— 90008282

R. H. Buchholz, Manager

BWR Systems Licensing

Safety & Licensing Operation
RHB: rm/104X

Enclosure
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SYSTEM QUESTIONS CONCERNING NEDO-24708

According to Sectionm 3.1.1.1.2.1.6 of NEDO-24708, LPCS or LPCI must be
throttled by the operator, for some plants, to insure adequate NPSH,
Can these lines be orificed to achieve the same goal without compromis=-
ing the adequacy of the system(s)? What are the consequences of not
throttling?

Notes 5-8, 6-8 and 9-8 for Table 2.1-2a state that some plants require
lube 0il and seal cooling. Which plants does this refer to?

With regard to Tables 2.1.4a thru 2.1.4n which provide a description,
in matrix form, of system initiation, permissives, manual valves line-
ups, etc., it is noted that additional valves installed by AE are not
inc'uded. These Tables should be complete. Furthermore, are they
administratively controlled?

Table 2.1~-2a under Items l-4, 4-4, and 1l4-4, it is noted that some plants
require on-site AC power for small break protection, Prolonged operation
of RCIC & HPCI can require AC powered space coolers. The following
information is required:

(a) How long can these systems operate without space coolers?
(b) What is operating temperature limit w/o coolers?
(c) Power source for coolers.

(d) What specifig components in each system require cooling and
temperature limitation on components.

Table 2.1-2a Items 1-8, 2-8, 3-8, 4-8, 5-8, 6~8, 9-8 identify auxiliary
systems that may require cooling for long-term operation. Answer ques-
tions 4a=-d with regard to auxiliary systems.

Table 2.1-2a Column 9b power source list is incomplete. Should identify
AC requirements and if on-site or off-site, i.e., power source for
auxiliary systems not identified.

Table 2.1-2a and 2.1-2b Column 11, manual actions required and how long
they take, is a short-term item that was not addressed.

Table 2.1-2b, note 2-8, how long can insulation condenser remove heat
without makeup?

Tables 2.1-4 for systems such as LPCI, LPCS and HPCS. Are there no
trins on component malfunctions, i.e,, high pump bearing temperatures
or loss of coolant to pump bearing.

One of the systems requests for information that has not been adequately
addressed in NEDO-24708 is the loss of feedwater transient coupled with
a stuck-open SRV and loss of off-site power and diesels. From the
information provided, it is not possible to determine what the end
result of this scenario would be. Since all the plants have various
combinations of HPCI, RCIC and IC systems, SRV with varying relieving
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capacities, and varying stored energies, the results are plant specific,
Therefore, for all the plants or plant types identified in NEDO-24708,
provide the following time dependent plots for the above scenario:

(a) steam and coolant inventory lost

(b) coolant temperature and pressure

(c) coolant makeup (where applicable)

(d) reactor vessel water level relative to top of active fuel

(e) fuel and cladding temperatures

The initial plant conditions assumed in the analyses, the :‘ime assumed
for startup of the available systems and the time the RCIC and HPCI can
operate before the system depressurizes below their operating conditions
should be provided. In addition, identify when equilibrium conditions
are achieved (core covered and water level maintained in normal operating

range); if core uncovery occurs identify when, time duration, and extent
of core damage (include basis).

9000828A




QUESTION #1 - Systems Questions Concerning NEDO-24708

W 1. According to Section 3.1.1.1.2.1.6 of NED0-24708, LPCS or LPCI must be
throttled by the operator, for some plants, to insure adequate NPSH,
Can these lines be orificed to achieve the same goal without compromis-
ing the adequacy of the system(s)? What are the consequences of not
throttling?

RESPONSE TO QUESTION #1

Big Rock = N/A
Humbolt Bay = N/A

Dresden #1 - No orifices or throttling required.

Oyster Creek =~ N/A

Nine Mile Point, Uit I ~ N/A for Nine Mile Point, Unit I. No
throttling required for LPCS, as this unit does not have a LPCS
system.

Dresden Units 2 & 3 = No orifices or throttling required.

Quad Cities Station - LPCS and LPCI is not orificed or throttled.
No flow limiting is required.

' Millstone Station Unit #1 - N/A

Pilgrim Unit #1 - LPCI at Pilgrim Station does not have any installed
orifices nor does the system have to be throttled.

Browns Ferry 1, 2 & 3 - Throttling not required to maintain NPSH.

Peach Bottom - No throttling required to maintain required NPSH.

Dwane Arnold - It is not required that LPCS or LPCI are throttled at
DAEC.

Brunswick = The RHR (LPCI) pumps at Brunswi~k plant have already been
orificed to eliminate the need for throttling and to ensure adequate
NPSH. The LPCI system at the Brunswick plant does not require throttling.

Hatch = The LPCS at Hatch does throttle with a minimum flow valve for
injection to the vessel to assure adequate NPSH. After the LPCS dis-
charge injection valve opens, the injection minimum flow valve closes.
LPCI alsc throttles injection to the vessel via a flow control valve,

Fitzpatrick - LPCI system restriction orifices are presently in place.
No throttling is required.

Zimmer -~ Zimmer has m’..imum flow lines around the LPCS and LPCI pumps
. to ensure an adequate NPSH.
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Shoreham -~ Operation of the Shoreham Core Spray and LPCI system
does not require throttling to maintain adequate NPSH.

La Salle -~ LPCS system is presently orificed. LPCI is not orificed -
cculd place orifice in the line.

Consequences of not throttling is unknown. Runout will be tested
during pre-op testing.
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QUESTION #2 =~ Notes 5-8, 6-8 and 9-8 for Table 2.1-2a state that some
plants require lube oil and seal cooling. Which plants
' does this refer to?

RESPONSE TC QUESTION #2

Big Rock Point =~ N/A
Humbolt Bay = N/A

Dresden #1 - Yes, post incident pumps

Oyster Creek =~ Seal cooling required for shutdown cooling pumps only,

Nine Mile Point, Unit #1 - Regarding note 5-8 LPCS: The Nine Mile
Point Unit #1 LPCS has a self-contained lube oil and seal cooling system.

Regarding note 6~8: The Nine Mile Point Unit #1 design does not include
a LPCI, '

Regarding not 9-8: The Nine Mile Point Unit #1 Contalnment Spray Sy:tem
has a self-contained lube 0il and seal cooling system. The Shutdown
Cooling System pumps lube o0il and seal cooling is by the RBCLCWS which
has already been indicated as required for operation of the shutdown
cooling system.

Dresden #2 & #3 -~ 5-8 LPCS; 6-8 LPCI; 9-8 RHR require cooling. The
. cooling is automatically initiated upon system actuation. The shutdown
cooling pump bearing is cooled by the RBCCW system.

Quad Cities Station =~ 5-8 LPCS; 6~8 LPCI; 9-8 RHR require cooling. The
cooling is automatically initiated upon system actuation,

Millstone - N/A

Pilgrim Unit #1 - Pertaining to Sections 5-8, 6-8 and 9-8, of Table 2.12A.
These concerns do pertain to Pilgrim Station.

Browns Ferry 1, 2 & 3 =~ GSeal cooling is required.

Peach Bottom =~ RCIC Lube 0il Cooling; HPCI Lube 0il Cooling; RHR & LPCI
Seal water and room cooling; LPCS Room cooling.

Dwane Arnold - Both LPCS and LPCI require seal cooling ESW.

Brunswick = The motor thrust bearing »il reservoir on both Core Spray
and RHR pumps have a heat exchanger cooled by the pump discharge flow.
A seal cooler, which uses service water as a cooling medium, is used on
the RHR pumps.

Hatch -~ The LPCI pump use plant service water for seal cooling while
LPCS pumps use pump discharge water to cool both pump and motor.

' Pitzpatrick -~ Seal cooling is required on RHR pumps.
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Zimmer -~ For the LPCS, LPCI and RHR system, cooling water from the
Reactor Building Closed Cooling water system is used in the pump
seal coolers.

Shoreham = N/A
La Salle - 5-8 LPCS required CSCS cooling, hours into initiation.
Therefore, it is manually initiated. 6-8 LPCS requires RHR Service

water - automatically initiated. 9-8 RHR requires RHR Service water =~
automatically initiated.
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QUESTION #3 - With regard to Tables 2.1.4a thru 2.1.4n which provide a

description, in matrix form, of system initlation, permis-
sives, manual valve lineups, etc., it is noted that ad-
ditional valves installed by AE are not included. These
Tables should be complete. Furthermore are they adminis-
tratively controlled?

RESPONSE TO QUESTION #3

Millstone - Yes, valves are administratively controlled.

Dresden & Quad Cities - The tables shown here were intended to be
general and only include basic system flow patterns. Some valves such
as vents and drains by AE were not included, These valves would be
administratively controlled by a locked valve checklist or other method
of verifying valve positions.

Fitzpatrick =~ The following are differences between JAF systems and
the diagrams shown in NEDO-24708:

(a) In the HPCI system, the flow diagram has 2 closed MOV in series
outside the containment against one normally opened MOV and one
normally closed MOV as shown in NEDO-24708.

(b) The HPCI system has 2 MOV in series in the suction line from the
suppression pool to HPCI.

(c) In the LPCI system, there are two MOV for each loop in series
which are normally cpen as against one shown in NEDO-24708. Also,
the Heat Exchanger bypasses tor JAF are normally open.

(d) In the Torus cooling line, instead of normally open MOV in NEDO-
24708, JAF has AOV which is normally shut.

All of the above were previously provided in sketches for the original
request by the NRC.

Brunswick = 2.1-4a-Add: (1) Steam supply valves do not open; &4b-N/A:
4b=N/A; 4c=N/A; 4d-Add: (1) Full flow test to torus valve open; (2) CST
empty. Transfer to torus blocked; (3) Full flow test to CST open; 4e-No
additional valves; 4f-N/A; 4g-Add: (1) Full flow test valve to torus

open; (2) Valves to radwaste open: (3) Valves to fuel pool open; (4) Valves;
(5) Cross tie valve open; 4h-No additional valves; 4i-N/A; 4j-No additional
valves; <«-See 4g; (1-N/A; 4m=-No other valves; 4n=N/A.

Big Rock Poing, Humboldt Bay & Dresden Unit #1 =~ Item 1, we believe a
response should state the following. Although the specific plant that
General Electric analyzed for this table did not include valves installed
by the AE. The review by each utility assured all valves in the system
vere considered for the trip and degraded conditions of each system. And,
for.seme of the older plants, many of tle systems as a whole are designed
for the AE, in which case, a review had to include valves installed by
them. In regard to administrative control, all BWR/1 Plants do administra-
tively control their valve lineups.
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Duane Arnold - Need clarification on what exactly is being asked.
Takle 2.1.4a through .l.4n do not address manual valve lineups. The
normal valve lineups are shown on Figure 2.1-1 through 2.1-13. 1In
addition, Table 2.1-2a shows (1) Direct or Indirect valve indications
in Column 2. (2) Failed state of valves in Colume 3 and (3) Method
of valve position verification in Column 28a and 285.

Peach Bottom - All AE supplied main flow path valves, with the
exception of the following, were included in the original submittal:

A. CRD pump suction filter valves

Manual valve between CRD pump discharge and the drive water
filter s—ction.

C. CXD rea *or return line manual valves.
D. Manual isolation valve between CRD drive and cooling water
pressure control valves.

The CRD system is normally in service, therefore, these valves would
normally be in their proper positions. Administrative controls are
applied whenever valve positions must be changed for system maintenance,

Pilgrim - N/A
Cooper -~ N/A

Hatch -~ Valves (manual or otherwise) are not added by the AE without
NSSS knowledge and approval. The following plant systems are provided
by the AE:

(1) Reactor Feedwater System

(2) Reactor Building Closed Cooling Water System

(3) RHR/LPCI/LPCS Jockey Pump 3ystem

These systems are in operation in support of plant operation and
manual valve alignment is assured by observing and monitoring

operating plant parameters. The followingz systems are provided
by the NSS8S:

1. RCIC - the following is a list of status for the manual
valves within the systam process stream

90008290
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VALVE MPL NORMAL

INDENTIFIER SERVICE POSITION CONTROL
RCIC Turbine Exh.

2ES5i-FC0! To Suppression Locked Open Admin. Cont. of Keys

E51=-F001 Chamber

RCIC Pump Suction
2E51-F009 From Condensate
E51-F009 Storage Tank Locked Open Admin. Cont. of Keys

2E51-F016 RCIC Pump Maint. Locked Open Admin. Cont. of Keys
E51-F016 Suction Valve

The following is a l1st and status for the manual valves outside the process stre m
important to system operation.

Valve MPL

Identifier SERVICE NORMAL POSITION CONTROL
2E51-F002 Barometric Condenser

E51-F002 Vacuum Pump Disch Valve Locked Open Admin. Cont. of Keys

2E51-F038 RCIC Turbine Steam
~F039 Supply Piping Cond.

-F095 Removal Svstem Locked Open Aimin. Cont. of Keys
E51/2E51- Barometric Condenser lTosition Verified at
F049 Cond. Pump Disch. Throttled System Operability Testing
Valve Open

2. HPCI - The following is a list of manual valves, their status &
control for this svystem

E41/2F41 HPCI Turbine Exhaust Locked Open Admin. Cont. of Keys
FO21 To Suppression Chamber
E41/2F41 HPCI Turbine Exhaust
F022 Line Cond. Removal Locked Open Admin. Cont. of Keys
Sys. Valve
E41/2F41 HPCI Pump Suction Frot
FO10 Cond. Storage Tank Locked Open Admin. Cont. of Keys
E41/2F41 HPCI Turb. Stm. Supply
FO36, F037 @ Piping Cond. Removal Locked Open Admin. Cont. of Keys
& F095 System
E41/2F41 Barometric Condenser Position Verified at System
FO58 Condensate Pump Throttle Operability Testing
Disch. Valve Open

3. LPCS - The LPCS (Core Spray) system has one valve per train that is
deemed manual and position - essential. This valve is the core
spray pump suction from the condensate storage tank (E21/2F21-F002
"A and/or B"). This valve is locked closed and the key is controlled.
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4., RHK/LPCI = The RHR/LPCI trains are provided with manual valves for
pump maintenance and piping system drainage (valves E11/2Ell - F034
A, B, C, 4§D, FO71 A, B, C, & D and FO72 A, F, C, & D). These .
valves are locked open and locked closed res ectively. Keys are
administratively controlled.

5. The RHR Heat Exchanger influent and effluent valves (service water)
are locked open, as are the RHR service water pump disch. valves.
Keys to the locks are administratively controlled.

RHRSW Pump Motor bearing cooling water, and system strainer in &
out valves are not locked in position, however these valves are
determined to be in the correct position during surveillance testing.

6. Main Steam Relief Valves/Ads Valves - There zre no manual block
valves in the MSRV/ADSV inlet or outlet lines.

Shoreham

Additional manual AE supplied valves have been added to Tables 2.1-4a thru n
(affected tables attached). Omly those valves in main process paths have
been included. Veut and drain valves, test connection valves, and instru-
mentation connections have been specifically excluded.

There are no AE supplied valves, other than manual valves, in the main flow
paths such that the AE supplied valves do not affect other portions of the
Tables (e.g., initiation, permissives, trip conditions).

Valve numbers indicated in additional responses are Shoreham specific, from ‘
P&IDs issued by GE for Shoreham.

The manual valves being discussed are administratively controlled.

Zimmer

The requiied information is supplied in Table Form in ATTACHMENT I.

90008292



-5 - ZIMMER

ATTACHMENT I

Questions from Table II

Question

Numler Information Requested

1. Aze the irstruments and equipment affected by containment flooding
(yes/no)”?

s3 Normal position of valves, indication location direct or indirect indi-
cations. Failed state of each valve (provided in Table Form)

4. Power Sources required for system operation

5.0 Number of safety and relief valves, relieving capacity. Relief and
safety valve setpoints

S5A. Air sources for pneumatic valves, cycling capacity. Are there alternate
air supplies?

9 System Trips

8. Are auxiliary systems required for operation (yes/No)?
If yes, what are they?

8A Methods of cooling system components

8B Safety classification and seismic category

9. Automatic startup logic (initiation signals) and power source (AC/DC).

10. Autc initiation built in the delay (yes/No)? 1If yes, what is time
required?

10A Auto sequencing back on to Diesel Following Reset (Yes/No)?

11 Primary Water Spurce, total and dedicated supply time available.

12 Are there strainers in system? (yes/No) If yes, give location and

size (Fine/coarse)

CRD Hvdraulic System

l.
2.3

4.

No

See Table

4.16KV 1A CUB #12
4.16KV 1B CUB #17
4BOVAC Rx. Mcc 1E & 1F
120 VAC Rx. Mcc 1F

90008293
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8A

8B

10.

10A.

11.

12.

- ——————— - ——— ———— -

o k-

Valve Set Point
F100 A,B 950 PSIG
FOO1 A, B 150 PSIG

Source of Ailr = Instrument Air
No other sources of air

No system trips

Auxiliary Systems

Instrument air

RBCCYY

RPS

Reactor Manual Control System
Power Supplies

RBCCW Cools CRD system

Seismic Class I
Safety Class A, B, D. E

System always operational
Rod insertion on any scram signal

No time delays

NO

Flow
2075 SCFM Air
Unavailable

Primary Water Source Condensate Storage Tank

No.

90008294
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Nine Mile =~ Additional valves installed by AE are either motor operated

or administratively controlled (i.e., locked open, etc.).

Jyster Creek =~ Major manual valves on safety, feedwater and condensate

systems are administratively controlled,

Browns Ferry 1, 2 & 3 =~ Attached are tables indicating all valves in

the flow path. Manual valves are placed in the correct position for
system operation and administratively controlled.
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GENERAL DESICN INFORMATION
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Y - Yes
N - No
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4., Table 2.1-2a under items l-4, 4=4, and l4-4, it is noted that some plants
require cn-site AC power for small break protection. Prolonged operation
of RCIC & HPCI can require AC powered space coolers. The following infor-
mation is required:

a) How long can these systems operate without space coolers?

b) What is operating temperature limit w/o coolers?

c¢) Power source for cooler:

d) What specific components in each system require cooling and temperature
limitation on component?

Responses to Question #4

Millstone
N/

Dresden & Quad Cities

Calculations indicate that HPCI and RCIC can operate up to 60 hrs. and
(RCIC longer due to smaller capacity) before exceeding 200°F. line break
isolation trip temperature without space coolers. Even with that temp.
(200°F) the turbine is not temperature limited. Limiting temperature is
200°F isolation trip for line break concern.

The space coolers are powered from safety system diesel buses.

HPCI and RCIC both have self-contained cooling systems for oil which rely
only on pump discharge water.

La Salle

La Salle also has high temperature isolation but trip point is not de-
termined vet.

The Operating temperature limit is 212°F for O to 6 hrs. and 150°F for
6 hrs, to 100 days. Space Coolers are powered from ESS Buses.

Fitzpatrick

RCIC does not require on-site AC power

HPCI - does not require on-site AC power.

Reactor feedpumps - needs off-site AC for condensate pumps and condensate
Booster pumps.

a) How long can these systems operate without space coolers =~
RCIC & HPCI systems are not required foi: long-term operation but do
have redundant space coolers supplied by on-site AC. Continued oper=-
ation without space coolers would result in trip of turbines on area

high temperature.

c) Power Source - Emergency diesels.

i 2 b i 9000854’



Brunswick

HPCI, RHR and CS could probably operate from five to ten hours without
room coolers. The room coolers are supplied by the vital nuclear service
water header. Nuclear service water is powered by on-site and off-site AC
power,

Big Rock Point, Dresden Unit 1 & Humboldt Bay
N/A

Duane Arnold

(a) How long can these systems operate without space coolers?

(b) HPCI - Emergency Cooler - 175°F Ambient - 175°F

Vent Air In-Out - dt - 50°F - System isolates on

one signal reaching
setpoint

RCIC - Emergency Cooler = 175°F Ambient 175°F =~ Svstem isolates on

Vent Air In-Out dt 50°F one signal resching
setpoint

No operating limit as such - but if temperatures above arc reach systems
isolate.

(c) HPCI coolers (IV-AC-14A&48) = Vent fans powered from Essential switch-
gear (1B 34 & 44)

RCIC coolers (IV-AC~15 ASR) - Vent fans powered from Essential switch~-
gear (1B34&44)

Cooling water supplied by Emergency Service Water Essential switchgear
(1B32842)

(d) Specific components requiring cooling and temperature limit of each
component?
Condensate pump
Vacuum pump

Peach Bottom

a. Answer not available at this time but it will be available in approxi-
mately two weeks,.

b. HPCI and RCIC have been designed to operate at a maximum ambient

temperature of 150°F,

& The compartment unit coolers for the HPCI and RCIC systems are supplied
cooling water by the Service Water System during normal plant operation.
On loss of off-site power, the Emergency Service Water System auto-
matically supplies cooling water. The fans and their controls for the
unit coolers are fed from onsite AC power supplies. All Emergency
Service Water System equipment is fed from on-site AC supplies. The
controls for the Emergency Service Water pumps are DC.

90008342
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d. The design temperature limit in answer 4B is applicable to all
components of these systems.

Pilgrim

The HPCI and RCIC Systems will operate without space ccolers until steam
line temperature switches isolate the systems at 150°F, These temperature
switches serve to protect against HPCI and RCIC steam line break transients
and are not located in the equipment rooms. The loss of area space coolers
can be expected to affect operation of the RCIC or HPCI system because the
PNPS FSAR states that the Safety Design Basis of the equipment area conling
system is to supply cooling to the core standby cooling system electrical
components. Study to date to supply an answer to questions 4a, b, and d
has been urable to determine specific temperature limits, operation time

or component limitations.

c. The power source for equipment area coolers s preferentially in the
event of an accident i the Standby AC Power System.

Cooper
Under evaluation

Hatch

Matrix for response attached.

Shoreham

a) RCIC and HPCI do not hLave the capability of operation without space
cooling. However, general space cooling for the systems is fully
redundant, powered from onsite power sources. Total loss of space
cooling is not a credible event.

b) The maximum operating temperature limit of HPCI and RCIC without unit
coolers is 104°F., (The limiting components are Motor Control Centers,
which will be located in an isolated environment controlled by
seaprate, safety-related, and protected unit coolers).

c) Off-site and on-site AC Class IE
On-site DC Class IE

d) All HPCI and RCIC electrical equipment requires cooling with the
following temperature limits:

Component Temperature Limit
DC Motors (aux lube oil pump) 148 F
DC MOVs 212 F
RCIC Valves in the Main Steam 340 F
Tunnel Penetration Area
MCCs 104 T
Cable 4O F
Penetrations (electrical) 340 F
Remote Shutdown Panel 120 F
Instrumentation 212 F
), » Turbine Controls 104 F Continuous =
] i v | 148 F for 1 hour.

Zimmer | N/A 90008343
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Nine Mile Point Unit #1 - N/A. ‘

Oyster Creek = N/A.

Browns Ferry 1, 2 & 3 - (a) RCIC - min., 2% hours possibly much longer*;
HPCI - min. 2)5 hcurs possibly much longer*; Main Feedwater System in-
definite.

(b) 148°F @ 100% humidity for RCIC & HPCI* indefinite for Main Feed-
water system.

(¢) RCIC & HPCI are cooled by Rx building ventilation or Core Spray
and/or RHR room coolers if in operation.

Power Source: Rx building ventilation - 480V Rx Vert Bd A&B (on-site
power) (backfeed); RHR or Core Spray; Room Coolers 480V Rx MOV Bd's A
& B (on-gite power).

Main feedwater system turbine building ventilation - 480 Turbine Bldg.
Vent Bd. (off-site power).

(d) RCICS: 01l cooling - maximum oil temperature 1600F

HPCIS: O0il cooling - maximum oil temperature 160°F
Main feedwater system: 01l cooling - maximum oil temp. 1800F*x

* Reference - FSAR Vol. 7, Tab - Respnneas to AEC Questions, dated
March 25, 1971, Page Q4.8-2

** GEK 15542
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QUESTION #5 = Table 2.1-2a Items 1-8, 2-8, 3-8, 4-8, 5-8, 6-8, 9-8 identify
auxiliary systems that may require cooling for long-term
. operation. Answer questions 4a-d with regard to auxiliary
systems.

RESPONSE TO QUESTION #5

Millstone = 2-8 Isolation Condenser makeup is required after 40 minutes'
operation. The auxiliary system required for makeup is the firewater
system which can be powered by on, off-site or diesel pump power.

4-8 HPCI/FWCI = the auxiliary system required is the instrument air system.
The instrument air system requires on or off-site power and the TBSCCW
system which also requires on or off-site power.

5-8 LPCS - auxiliary system required on or off-site power.
6-8 auxiliary system required on or off-sit: power.

9-8 shutdown cooling - auxiliary system required RBCCW system. Supplementary
Pool Cooling - auxiliary system required Emergency Service Water.

4-8 auxiliary system to HPCI/FWCI - instrument air, TUSCCW; 4a-without cool-
ing 5 minutes; 4b= 300°F; 4¢-TBSCCW Power from on or off-site AC; 4d-com-
pressor water jacket 300°F,

9-8 auxiliary system to shutdown cooling - RBCCW power from on or off-site
‘ AC - no auxiliary cooling required,

Auxiliary system to Supplementary Pool Cooling - ESW, no auxiliary coocling
required.

Dresden & Quad Cities - Dresden & Quad Cities have space coolers in HPCI,
RCIC, LPCI, LPCS rooms to provide cooling during accident conditions. Power
for these coolers and water is from diesel generator cooling water pumps.
HPCI and RCIC systems are good for 60 hours + operation without coolers.
LPCI and LPCS can operate up to 24 hours, reaching a room temperature
calculated to be approximately 265°F. Motor temperature design ratings

are 104 and 1229F for CS and LPCI. Recommendations have been made to
restore water within one hour.

Fitzpatrick =~ RCIC-None; HPCI-None; LPCS-None; LPCI & RHR-RHR SW pumps,
RBCCW/ESW

Brunswick = See answer to Question #3.

‘Big Rock Point, Dresden Unit #1 & Humboldt Bay =~ N/A

Duane Arnold - Ttem 1-8 - RCIC space cooler - answered in Question #3;
2-8 - N/A DAEC ( Isolation Condenser); 3-8 - N/A DAEC (HPCS); 4-8 - HPCI
space cooler - answered in Question #3; 5-8 - LPCS - space cooling, lube
0il and seal cooling?

. Core spray is powered by on-site AC power 4160 essential switchgear.
The core spray pump has an oil lubricated thrust bearing. The cooling
water for the core spray lube oil is supplied by Emergency Service water,

90008347
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which is also powered from the essential switchgear (onsite AC power).
Therefore, power available for core spray will also mean power avail-
able for its lube oyl cooling.

6~8 LPCI - same situation as core spray - auxiliary seal water cooling
powered from essential switchgear as are RHR pumps,

9-8 RHR - same as LPCI and Core spray - auxiliary systems powered from
same bus as primary component (RHR).

Peach Bottom - Table 2.1.2a Items 1-8, 3-8, 4-8, 5-8, 6-8 and 9-&
indicates that auxiliary cooling systems may be required for long-term
operation of such primary systems as RCIC, HPCI, Core Spray and RHR.
It does not indicate that there are other auxiliary systems which re~
quire cooling for the primary system to be operable. Information on
space cooling required for long-term operation of the HPCI and RCIC
systems is provided by Answer #4,

The ccmnartment unit coolers for the RHR/LPCI and core spray systems,

and the mo.cr oil coolers for the core spray pumps are normally sup-

plied coolins, water by the Service Water Systems, On loss of off-site
power, these components are supplied with cooling water from the Emergency
Service Water System. The fans and their controls for the unit coolers
are fed f-om on-site AC power supplies. All Emergency Service Water
sys*=~. equipment is fed from on-site AC supplies. The controls for the
Emergency Service Water System pumps are fed from DC supplies,

Information concerning how long these primary systems can operate without
space cooling is not available at this time. The RHR/LPCI and Core

Spray systems have been designed to operate with a maximum ambient temp-
erature of 150°F, This design temperature limit is applicable to all
components of these systems,

Pilgrim - The RHR and Core Spray Systems require cooling from the
equipment area cooling system. Question #4 comments are also applicable
to this question,

Cooper =~ RCIC-requires cooling for long-term operation; Iso. Cond.~N/A;
HPCS=N/A; HPCI-requires cooling for long-term operation; LPCS-requires
cooling for long-term operation; LPCI-requires cooling for long-term opera-
tion; RHR-requires cooling for long-term operation. Under evaluation,

Hatch = See Matrix Form responses to Questions 4a-d, attached to Question
#3 (4).

Shoreham =~ None of the auxiliary systems listed require space coolers
for long-term operation. Item 2-8 (Isolation Condenser) and 3-8 (HPCS)
are not applicable to Shoreham. Items 5-8 (LPCS), 6-8 (LPCI) and 9-8
(RHR) do not have lube oil systems.

Zimmer -~ Same as La Salle. ‘
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Browns Ferry #1, 2 & 3 - (a) 1-8 none; 2-8 N/A; 3-8 N/A; 4-8 None;
5-8 EECW no space coolers/located outside; 6-8 EECW no space coolers/
located outside; 9-8 EECW same as 6-8; RHRSW no space coolers/located
outside.

(b) 1-8 N/A; 2-8 N/A; 3-8 N/A; 4-8 N/A; 5-8 N/A; 6-8 N/A; 9-8 N/A.
(c) 1-8 N/A; 2-8 N/A; 3-8 N/A; 4-8 N/A; 5-8 N/A; 6-8 N/A; 9-8 N/A.
(d) 1-8 N/A; 2-8 N/A; 3-8 N/A; 4-8 N/A; 5-8 N/A; 6-8 N/A; 9-8 N/A

Oyster Creek =~ Item 2-8, auxiliary systems required for isolatior
condenser operation. None; Item 5-8, auxiliary systems required for
LPCS. Normally, recirculation fans provides cooling for the rooms in
thich the core spray pumps are located; however, loss of these fans
will not lead to pump failure.

(a) system will operate indefinitely after loss of recirculation fan
for core spray pump rooms,

(b) see (a) above, exact temperature limit is not knownm.

(¢c) on-site or off-site AC.

(d) core spray pumps, temperature limitations not known.

Item 9-8 auxiliary system required for the shutdown cooling system is
component cooling water (from RBCCW) for the shutdown cooling pump

seals.

(a) when component cooling water is lost, pumps will keep on running,
but will be leakage of primary water.

(b) information not available.

(¢) Source of component cooling water is RBCCW pumps which depend on
on-site or off-site AC. Operation of RBCCW system depends on
service water system, power source for service water pumps are
on-site and off-site AC,

(d) specific components requiring cooling or shutdown cocling pumps,
temperature limitation is not known.

Itgm 9-8 auxiliary systems required for containment spray system include
1. recirculation fans for containment spray pump rooms

2, emergency service water system

However, containment spray pumps will continue to operate even without

recirculation fans for an indefinite period without failure, The
emergency service water system requires no cooling,

Nine Mile Point #1 «~ N/A.
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QUESTION #6

e ———

Table 2.1-2a column 9b power source list is incomplete. Shoula identify
AC requirements and if onsite or offsite, i.e., power source for auxiliary
systems not idencified.

Millstone

Power source requirements include for Aux., System

RCIC N/A
Isolation cond. DC, Aux. system, makeup, on off site or diesel fire pump.
HPCS N/A
HPCI/FWCI - DC, AC on or offsite, aux. system inst. air, on, or offsite pwr,
LPCS DC, AC on or offsite
LPC1 DC, AC on or off site
ADS DC
RV N/A
Shutdown cooling - I and AC on or offsite supp.
Suppl pool coo .

Cont. spray
SSW (ESW) AC

RBCCW

None required

ystem - AC on or offsite (includes aux. sys.

cooling system

3 v
SUpply

on-site AC

"
Service wate £ AC with automs
Turbine o . bldg. cooling water of
None
Ce densate off-si
T6CCW - off-si
SW - OQffsite
Feedpump ventilation
instrument air f

- RBCCW - off-si

i
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Brunswick

RCIC, HPCI, RHR, and CS room coolers are supplied by nuclear service water. ‘
Power supply 18 AC on-site and AC off-gite.

Big Rcck Point, Dresden Unit f#1 & Humboldt Bay

N/A

Duane Arnold

Column 9b is designated to identify the power source requirements lur the
system initiation logic listed in column %9a. The power source requirements
for system operation are identified in Column 4 of Table 2.1-2a.

Peach Bottom

The response in Table 2.1.2a column 96 identifies the power source require-
ments for the automatic initiation logic of the ECCS systems. No AC power
sunplies are required for this relay logic to operate. The HPCI and RCIC
room cooclers receive initiation signals from the same logic that starts

the systews they serve. A auxiliary contacts in the pump motor breakers
provide initiation signals for the core spray and the RHR/LPCI room coolers.

Pilgrim

Auxiliary Syetems power source Main F.W. System AC
RHR AC

SSW  AC Recirc. pp.
RBCCW AC Motor Cooling Sys. AC .

CRC AC

Cooper:
Under evaluation

" Zimmer

Power for space coolers is from essential busses.
Service water pumps are powered from essential busses.

Hatch

The power source denoted in column 9.G of Table 2.1-2a is the logic power
source for automatic initiation systems only. The power source required
for total system operation including auxiliary systems required is denoted
in Table 2.1-2a Column 4.

Shoreham

Power source required for system operation (including support systems) is
listed under Table 2.1-2a column 4 - which includes AC onsite, offsite etc.
as applicable. Column 9b appears to reference power source for wuto-
startup logic. If so, the power source as listed under 9b is correct {i.e.

logic curcuits are powered from onsite battery (DC).
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Oyster Creek =~ Power sources required for system (including auxiliary
systems) operation:

1. 1lsolation Condenser On-site, DC

2. LPCS DC, On-site or off-site, AC

3. ADS DC

4, Safety Valves None

5. Relief Valves DC

6. Shutdown cooling, DC, On-site or off-site, AC
Containment Spary

7. SSW DC, On-site or off-site, AC

8. RBCCW, Recirculation DC, On-site or off-site, AC
Pump/Motor Cooling System

9. CRDS DC, On-site or off-site, AC

10. CST DC, Off-site, AC

1l. Main Feedwater System DC, Service air, off-site, AC

Nine Mile Point =~ We originally responded to this question thinking the
NRC was asking power source for startup logic., Power source for system
and auxiliary systems in Items 9b are as follows:

All systems require off-site AC (115 kV) or on-site AC (diesel/generator)
except for: HPCI (FWCI) - requires off-site AC not loaded on diesels;
ADS - requires DC power for operation of solenoids; SRV = requires no
power source; CST - requires no power source.

Browns Ferry - See Attached Pages.
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Browns Ferry

Power Sourcea/Auxilin;§_Systems
Primary System Auxiliary System
Normal| Lmerg . Normal| Emerg.
A.C. A.C. D.C. | Name | A.C A.C. D.C.
ALT.

R CS \ D NI | NIR Y o< | NIa | WA v
2-9b] Nia [ Nia [NIRIRIR [NIR NIR | NIR
3-9bf NIA | RIR | R [ NIR [ R | Nia iR

| ALY

HWPCIS Yoab | NR (NRn | Y [oe | NR e Y

i

i

| CoNTRAL,

CoceSpray _ 29b | Y Y | A0 |rewew | NIM | NIA v

! EoCwW Y \/ A T
ROO M
koowe | Y Y_|ne
W0 Y no no
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Browns Ferry
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Power Sources/Auxiliary Systems
Primary System Auxiliary System o
Normal|Emerg . Normal| Emerg.
A.C. A.C. D.C. | Name | A.C A.C. D.C ~
LPCL 9| Y | Y |no |jeas VA [mia | Y
EECw | Y Y ~N
Eon
o] Y Y N
e
\A:.? Y L 1)
s -9b | N[N Y RSN W | Y
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QUESTION ¢7

RESPONSE TO QUESTION #7

Millstone

1. RCIC N/A

2. Isolation Cond.
3. HPCS N/A

4, HPCI/FWCI

5. LPCS

6. LPCI

7. AUS

8. SRV

9. Shutdown cooling

10.
11.
12.
13.
14,
15,

Supp. Pool Cool.
Cont. spray

SSW (ESW)

RBCCW

CRDs

CST

Main Fd. wtr. Sys

Recirc. pump/motor

Cooling system

Dresden & Quad Cities

No

No
No
No
No
No

Table 2.1-2a and 2.1-2b column 11, manual actions required and how long
they take is a short term item that was not addressed.

action required

action required

action required

action required, Operator may adjust flow
operator action required

action required

Operator may control cooldown

No
No

action required

actior required

Operator may adjust flow

No
No
No
No
No

action required

action required
action required
action required

action required

Specific times were not addressed initially due to various plant differences.
For CECo BWR plants manual initiation from the control room can be accomplished
from 2 to 5 minutes.

Fitzpatrick

RCIC =<5 min.

HPCI = i

LPCI = i

ADS & "

SRV =~ "

R -5 min.
reccw -CGo "
CRDS =-10 "

CST - N/A

Rx. feed - <10 min.
Recirc. - <10 min.
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Brunswick

a. RCIC =~ Open steam supply valve and injection valve are less than
one minute.

b. lIsolation condenser - N/A

c. HPCS =~ N/A

d. HPCI - Open steam supply valve and injection are less than one min.
e. LPCS - Start pump open injection valve is less than one minute

£, 1PCI - Start pump open injection valve is less than one minute

B ADS « Turn control switches are less than one minute.

Big Rock Point, Dresden Unit 1 & Humbcldt Bay

The manual actions performed in the control room, it was thought, which
could be done in a matter of seconds were not described here as it is
purely arbitrary. Where actions were required outside the control room
approximate times were denoted for the BWR/1 plants. Not= 9a-11 to take
2.1-2b should be edited as the less than 15 minute time pericd applies to
all three plants not just D-1 and HB.

Duane Arnold
Table 2.1-2b not applicable to DAEC.

Time required for manual initiation of operable system, normal full power
lineup

a) RCIC

Actions 1) Start ESW pumps
2) Start area coolers
3) Open lube oil cooler valve
4) Start vacuum pump
5) Open stm supply valve
6) Open inject valve, control flow with auto/man controller

Total time = 1-2 minutes

b) 1Isol. cond. - system not at DAEC
¢) HPCS - system not at DAEC
d) HPCI

Actions 1) Start ESW pumps 90008 658

2) start area coolers

3) Open lube oil cooler valve

4) start vacuum pump

5) open stm. supply valve

6) start aux. oil pump

7) Open inject valve, control flow with auto/man controller

Total time 1-3 minutes
e) LPCS

Actions 1) start ESW pumps
2) start room coolers



3) start core spray pumps
4) open inboard throttle valve when core spray reactor
low pressure interlock allows 1it.

Total time: 1 min. or less per asystem if reactor low press.
signal is already in.

f) LPCI

Actions 1) atart ESW pumps
2) start room coolers
1) isolate recirc loops and secure reactor recirc pumps
4) start RHR pumps
5) Open inject valve on gselected loop when RHR reactor
low pressure signal removes the interlock

Total time: & min. or less if RHR reactor low press. gignal
is already in.

g) ADS
Actions 1) Ope. 4 ADS Valves
Total time: 20 seconds

Peach Bottom’

Table 2.1.2a column II responded to the question "Can manual initiation of
the system be done in the control room? (yes/mo). If no, what actions are
required and how long will they take? Since we answered yes for all systems,
po information on actions required and times involved had to be provided.

Pilgrim
N/A

Cooper
N/A
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Hatch

As mentioned in the report in section 2.1.2 System Actuation, paragraph
2.1.2.5, all manual actions can be accomplished from the control room,
so procedures, time required, and manpower required are not relevant.

These systems are liped up to be auto started or are in operation during
normal plant operation. Actuation time in all cases should only be a
function of the time for the operator to reset to initiate the system.

There should be <o time delays required for any system acutation or restart.

Shoreham

The question originally addressed in the short term was whether manual
{nitiation of each system could be done in the contrcl room, and if not,
what actions would be required and how long would they take. In fact,
as shown in the generic submittal, 11l systers in question can be opera-
ted manually from the control room, therefore manual actions outside the
control room, and times required, are not applicable to this response.
Note: For RHR system, RPV head spray in the shutdown cooling mode and
system warmup priecr to shutdown cooling may require valve lineup in the
reactor building depending on the RHR pumps available and selected.

These actions would take approximately 15 minutes,but are not essential for

post accident recovery.

Zimmer

Since no manual actions are required none were given.

Oyster Creek

Since systems can be manually initiated in the Control Room, they can be
accomplished in seconds.

Nine Mile Point #1

Manual actions required are only for operation to turn a switch to activate

a system. Less than 30 seconds.

Browns Ferry Unit 1, 2 & 3

No response to this question required, All answers were yes.
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QUESTION #8

. Table 2.1-2b, Note 2-8, how long can isolation condenser remove heat
without makeup?

RESPONSE TO QUESTION #8

Millstone =~ 1Isolation condenser can operate for 40 minutes without
makeup - makeup is automatic.

Presden & Quad Cities - N/A

Fitzpatrick =~ N/A

Brunswick = N/A

Big Rock Point, Dresden Unit 1 & Humboldt Bay - Capacities for the
isolation condensers to remove heat without makeup are BRP, 4 hours;
D-1 and HB, 8 hours.

Duane Arnold - N/A

Peach Bottom =- Does not apply to BWR 4's.

Pilgrim - N/A
Cooper - N/A
‘I’ Hatch - N/A
Shoreham = N/A
Zimmer =~ N/A

Ovster Creek = N/A

Nine Mile Point - N/A

Browns Ferrv Unit 1, 2 & 3 - N/A
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QUESTION #9

Tebles 2.1-4 for systems such as LPCI, LPCS and HPCS. Are there no trips
on component malfunctions. i.e., high pump bearing temperatures or loss of

. coolant to pump bearing.

RESPONSE TO QUESTION #9

MILLSTONE
Trips on motor current.

DRESDEN & QUAD CITIES

Dresden and Quad Cities have no trips or component malfunctions other
than overcurrent.

La Salle has LPCI trips of overcurrent, suction valves not full open and
lost voltage LPCS trips of overcurrent and low voltage.

NPCS trips on overcurrent only.

FITZPATRICK

HPCI & RCIC have no such trips.
LPCS & LPCI have immediate over current trip for rotor lockout.

BRUNSWICK
No, all trips are listed.
‘l" ZIMMER

There are no trips of the type listed in the question.

BIG ROCK POINT, DRESDEN UNIT 1 & HUMBOLDT BAY

N/A

DUANE ARNOID

LPCI - RHR pumps are protected with overload trips which are set to main-
tain power to the motors as long as possible without immediate damage to
the motors or harm to the emergency power supply.

LPCS -~ Core spray pumps are protected with overload trips also.

PEACH BOTTOM

Core Spray and LPCI pump motors are provided with overload and under-
voltage protection. No other trips exist.

PILGRIM

90009002

N/A previously answered.

@ COOPER

Our LPCI pumps have no high bearing temp. trips.



HATCH

Tables 2.1-4 for systems such as LPCI, LPCS, and HPCS. Are there no
trips on component malfunctions 1.e., high pump bearing temp. or loss of
coolant to pump bearing.

SHOREHAM _

Tables 2.1-4 for systems such as LPCI, LPCS, and HPCS. There are no
trips or component malfunctions, i.e., high pump bearing temperatures
or loss of coolant to pump bearing.

Ans .

System Component Malfunction trips
RCIC o

HPCI ———————

LPCs Electrical raults
LPCI Electrical faults
RHR Blectrical faults
SSW Electrical faults
RBCLCW Electrical faults
CRDS Electrical faults
FEEDWATER <—==wew= i e
RECIRC/ Electrical faults

Lube oil pressure, oil temp. high
NINE MILE POINT

N/A

BROWNS FERRY 1, 2 & 3 o
ﬁq’ 1A

N/A (9()()Li/ IV

OYSTER CREEK

Trips due to component malfunction:

System Trips
Isolation Condenser None
LPCS = core spray pumps bus undervoltage, motor fault,
ground fault

- booster pump bus undervoltage, motor fault
ADS loss of DC Power
Safety Valves None
Shutdown Cooling Overcurrent trip for pumps
Containment Spray Overcurrent trip for pumps
RBCCW Undervoltage and overcurrent

trip for pumps

CRDS Undervoltage and overcurrent

trip for pumps

CSsT Overcurrent trip for condensate

transfer pumps




QUESTION #10

One of the systems requests for information that has not been adequately
addressed in NEDO-24708 is the loss of feedwater transient coupled with
a stuck-open SRV and loss of off-site power and diesels. From the
information provided, it is not possible to determine what the end
result of this scenario would be, Since all the plants have various
combinations of HPCI, RCIC and IC systems, SRV with var;ing relieving
capacities, and varying stored energies, the results are plant specific.
Therefore, for all the plants or plant types identified in NEDO-2{708,
provide the following time Jependen: plots for the above scenario:

(a) steam and coolant inveniory lost

(b) coolant temperature aind pressure

(¢) crolant makeup (where applicable)

(d) reactor vessel water level relative to top of active fuel

(e) fuel and cladding temperatures

The initial plant conditions assumed in the analyses, the time assumed for
startup of the available systems and the time the RCIC and HPCI can operaie
before the system depressurizes below their operating conditions should be
provided. In addition, identify when equilibrium conditions are achieved
(core covered and water level maintained in normal operating range); if
core uncovery occurs, identify when, time duration, and extent of core
damage (include basis).

RESPONSE TO QUESTION #10

Question #10 was answered by General Electric in their September 28th
submittal as Question #13.
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