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September 27, 1983

WRITER S DIRECT DIAL NUMBER

822-1026

Samuel J. Chilk

U.S. Nuclear Regulatory Commission

Washington,

Dear Mr.

D.C. 20555

In the Matter of
Metropolitan Edison Company

(Three Mile Island Nuclear Station, Unit No. 1)

Docket No. 50-289 (Restart)

Chilk:

Please find enclosed copies of the following documents, which
include information potentially relevant and material to matters
under adjudication in the plant design and procedures phase of
this proceeding, which is now before the Commission:

de

Letter 5211-83-219, August 15, 1983, H. D.
Hukill, GPU Nuclear, to D. G. Eisenhut, NRC,
Auto RC Pump Trip (NUREG 0737, II.K.3.5);

Letter 5211-83-232, August 23, 1283, H. D.
Hukill, GPU Nuclear to J. F. Stolz, NRC,
Long Term EFW Mcds (NUREG 0737, II.E.l.1):

Letter 5211-83-250, September 7, 1983, H. D.
Huk1ill, GPU Nuclear, to J. F. Stolz, NRC,
25°F Subcooling Margin; and
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The B&W Owners Group will undertake a program tas2é cn the above positions :
gin i

demonstrate that the concest of subcooling mas € an appropriate indicat
of the need to trip RC purps, yet still allows continued RCP operation for
stean generator tude rptures (SGIR). The concest of subcooling marzin
will be examined for the more likely non-l0CA twansients to demonstrate
that under realistic conditions an indication requiring RC pump trip is
unlikely.

This program is also intended to provide the justification for mamual

RCP trip on indication of loss of subcooling marcin. Tripring on loss of
subcooling margin will assure pump trip prior tc the éevelopment of
significant system voids. Nc attempt will be made ¢ éemonst:ate
acceptapility of continued RCP operation cu:*ﬁg srall break conditions. No
request f£or an exemption of l10CFR 50.46 will be made to allow continvecd RCP
operation during SELOCA.

ip issue is structurec &
Y 1983 letter. 2A
R

address the specific criteria stated in the Va
which it is intendeé

description of the plan, related to the cri
address, follass:

The specific plan for resolution cf the RC purs y I

E\n

p Pum> Operation Criteria Which Can Result in RCP Trip During Transiente
anc Accidents

de Setpoints for RCP Trip:

a. The RCP trip criterion, based on loss of subcooling margin,

to

was developed with the intent of assuring that an inZicatien

for RC pump trip would occur for those SBLOCAS where pup t

-

was required to meet the criteria of 10CFR 50.46. A spectrur

of analyses has been performeé using Appendix K assurptions
which demonstrate that 2 loss of subcooling will alwavs occ

19
-

for smzll b:eak= that have the potential to uncover the core
anc exceec 10 CFR 50.46 crite --a if the RCPs are tricpec wmicer

certain two-phase conditions. Therefcre, loss of
subcooling can be usec as an indicator ¢ :the
need for RCP tripy. The actual value of the setpoir: (25‘?)
will be verified tc ensure that this indicator will zllow
continved forced RCS flow during rezlistic SCTRs up =2 and
including the design basies S3TF - & singcle double ended

rupture. The setpoint will 2.5 2e verified to incliusds
consideration for minimizinc <he indication for neeé =¢c =ori
RC pumpe for more likely nen-10C: events such as & miléd
overcooling transients.

Ne oartza- or staggereé RCP trir scheres will be considered
ex:ept £or the extreme case where mechanical damace tc the
purs is likely as this adds tc increased cdecision maxing con
the part of the operator curing sransient conditions.



[ ]

b. The RCP trip criterion based o si>cocling margin preclucdes
operation of the RC pumps in a highly veided system (except
for ICC conditions).

c. A primary objective of the parameter and setpeint verification
is the awoidance ¢f reactor coolant puop trip for non-10C2
vents particularly SGIR. Realistic cperator actions in
accordance with the procedures are expected to avoid less
of subcocling and the need to txrip the reactor coolant pums
for this event. Furthemmore, since subcooling margin would
be quickly regained following makeup or HPI initiation, with-
out loss of natural circulaticn even if the operator failed to
take actions to prevent RCP tripping and ESFAS actuationm,
restart of the pumps would be allowecd. Consequently, reliance
on the PORV for depressurization is unlikely.

d. The significance of primary system voiding due to flashing
of hot coolant is disucssed as part of operator training.
The subje~t wid treatment is being suwplemented by additional
guidance (n prevention, detection, and mitigation of woids.
This is ccnsidered cutside of the ATOC scope but will be
addressed.

e. Actions following contaimment isolation signals will be
reviewed to ensure consistency in the treatment of
availability of cooling water and sezl injection to prevent
pup damage. Instructions for puop trip are provided in the
ATOC guidelines in the wunlikely event of mechanical pums
damage. Crtieria for restart of RC pumps include asswing
that cocling water and seal injection are available.
Existing TI-1 procecures also include the guidance.

£. Instructions for maintaining or reinitiating forced RC flow
are contained in ATOG for ICC conditionms.

Cuidance for Justification of Mamrual RCP Trip

a. A spectrum of small break LOCAs hizs been analyzed for 177 axé
205 FA plant types using the CRAFT2 code. Using the sprendix
K evaluation tecmicues, there exZsts & corpination e break
sizes anc RC pum trip times which result in exceedins

.

. o, L S S . : .
10 CFR 50.46 lirdts. For the weorss breal: size, f1.e., Thas
size which recuires the earliest orp trip, =id mus:t occx

within 2 minutes of the indication of need for pup trir.
As break size decreases, more timz is availahle for coerztor
action. the critical time perioc of high void formazion
(>70%) when RC pu txip is nor recormenced, has alsc Seen
termined. The critical time neriod for the break regquiring
the earliest operation acticn time is shert (5 minutes) when
pup trip could result in exceeding 10 CZR 50.4€ criteria.
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r GP Nuclnr Corporation
Ruclear
q:b:&l‘T South
h :c etown, Fennsylvania 17087

‘.

T 844.7621
TE.:X §4.238¢
Writer's Direct Dial Number:

24

A
23, 1983
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J----83-23-

€ of Nuclear Reactor Regulation
Js Chief

|

Stolz,
Operatiﬂg Reactor Branch No. 4
Dvision of Licensing

U. S. Nuclear Regulatorv Commission
Washington, D.C. 20535

Dear Sir:

Three Mile Island Nuclear Station, Uait
Operating License No. DPR=-30

Docket No. 50-286¢

Long Term EFW Mods (NUREG 0737

-

hd -
T \
-t s mr -

in response to NUREG 0737 Item II.E.1l.1 and as discussed in the meeting at
TMI-1 on July 11, 1983 with members of yvour Staff and those of mine, enclcsed
please find a descriprion c¢f the modificationms to the Emergency Feedwater
(EFW) System to be completed prior to startup fro= the Crcle 6 refueling.
The purpose cf these modifications is to upgrade the EFW system to a safetyr
grade svsten in order to provide increased relizbility in its capabili:iy :¢
micigate the effects of design basis accidents wher the main feedwater sviser
is not ava;$a:;e. These mocifications will be made in accordance with the
recuirements of NUREG 0578 Sections 2.1.7.2 ané 2.1.7.%, NUREGC 0737 Secticrns
1I.E.1.1 and 11.2.1.2, Atomic Safety and Licensing Soard (ASLB) Partizl
Initial Decision Section II, Subsection J, ané using the acceptance crizeria
of Standaré Review Plan Sections 9.2.6, 10.+.% anc associated Eranch Technical
positicn aSE 10-1 as princiral guidance.
: ¢ being isvlemented as part ¢ £his upgrace include mechatigal
iz tion changes, mechanical (seiscic® anc electrigcal (ervires-
ental) equipment qualification upgracdes, changes -¢ the Conirel systen IiT
EFw components and seismic upgrade of ziping secti:ns in the Main Stean
Emergency Feecwater znc Main Feedwater Systens
Sizcerely,;
/ /
% { .
¥ v
.:\ 5. :..\;‘-4"
sazhctor, TXi=l
AR LW :vie
ce: R Conte, J. Van Viiet

GPU Nuclear Corporaticn is a subsidiary of the Gene-z Sublic Utilit:es Corperaiion

0181
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a. This modification has been implemented to limit
the flow of EFW to a ruptured OTSG in order to
ensure sufficient EFW flow to the intact OTSG and
to limit the mass and energy release within the
reactor ouilding for cverpressure prevention. The
venturis will limit the flow to the OTSG in order
to reduce excessive reactor coolant system (RCS)
ovarcooling.

Provide Redundant Safety Grade EFW Control and Block
Valves

a. This is being provided to prevent 2 single active
failure from preventing the addition of EFW to an
OISG and tc ensure the capability to isolz*e EFW
flow to a ruptured OTSG.

b. The control valves shall have sufficient range to
control the EFW flow to the U"SG(s) when the plant
is seing cooled and the OTSGi:) are being
depressurized and the EFW flow requirement s less
than that initially reguired.

Ce The EFW system block valves shall normally be
open, and in addition, the EFW initiating signals
shall also provide an open signal to the block
valves. Each valve shall be provided with ar
electric motor operator and shall fail "as is” on
loss of power. The valves shzll also have remote

manval operation capability from the main control
room.

I11. Structural Requirements and Modifications

A. Requirements

l.

2.

All components which are part of the EFW System or which
are required to act in support of this system shall be
Qualified for Safe Shutdown EZarthcuake (SSE) loadingcs to
ensure structural intecrity ané functional operability
of active conponents during and after an earthguake.

All existing EFW system components shall be seismically
qualified by analysis or by type tests if required. The
qualification of new components shall be accomplisheé by
either analysis or testing.

The structural design of the EFW svstem modifications
shall be consistent with the original design basis of
the EFW system and the relate? service systems as



5.

identified in the ™I-1 FSAR and GAI specifications
SP-5544 and SP-5661. Where practicatle, all portions of
the EFW system shall be installed indoors within Seismic
Class S-I aircraft-hardened structures. All portions of
the system required to perform the safety function shall
be designed to Seismic Class S-I reguirements.

Portions of the EFW system located outdoors shall be
designed to Seismic Class S-I requirements and shall be
designed to withstand the effects of the design basis
natural phenomena identified in the ™I-1 FSAR Section 2.

All piping and valves shall be connected and supported
in such a manner that any stress due to weight, thermal
e{fects, internal piping conditions and external
envirorment will be within the maximum allowable
stresses required by the ANSI B. 31.1 "Power Piping
Code".

Structural steel shall be designed in accordance with
AISC-70 (including latest supplements) using ASTV-A36
steel, except weld unit stresses shall be as specified
in Table 9.3.2.1 of AWS Dl.1l, -79 "Structural Steel
welding Code".

Modifications

1.

Upgrade the EFW pumps recirculation line from
recirculation control valves (EF-V-8A/B/C) to Condensate
Storage Tank (CO-T1B) to Seismic Class I regquirements.

a. This modification will ensure that failure of this
piping due to a seismic event shall not occur and
thus prevent depletion of the required CST
inventory for the EFW function.

Evaluate and modify the vent stacks for safety valves
MS-V22A/B and atmospheric dump valves MS-V4A/B to
Seismic Class I requirements.

a. The vent stacks for safety relief valves }S-V-224/3
and atmosp. eric dump valves S-V-4A/B are routed
through the Intermediate Buildirng floors. This
modification will prevent the release of main
steam to the Intermediate Building as a result of
vent stack failure due to a seismic event.
Therefore, this modification will reduce the
possibility of overpressurization ir the building
and protect the Emergency Feedwater system
components form the exposure to the hostile






2.

a. This modification shall provide the capability to
isclate a damagec Condensate Storage Tank (CST)
from the EFW system by closing COV-111A/B from the
Main Control Room so that the intact CST will have
sufficient water available for the EFW system
function. Similarly, the ability to close
CO-V-14A/B from the Main Control Room, will allcw
isclation of non-EFW functions from the CST.

These features will be used in conjunction with
revised EFW ~lant operating procedures to close
CO-V-14A/BV and CO-V-111A/B whenever there is an
EFW initiation and the CST has reached the

Technical Specification limit for EFW inventorv.

Delete the existing cross connect between electrical
busses that allows a control room operator to lcad both
EXW purp motors onto a single diesel generator in order
to ensure electrical separation of the busses. (Complete)

A review shall be conducted of the emergency power tus
loadings to assure that changes in bus loadings
resulting from these modifications will maintain the bus
loadings within acceptable limits.

¥ Instrumentation and Control Recuirements and Modifications

A.

Reguirements

1

-

2.

3.

New control systems shall be installed to initate and
regulate EFW flow. Control of EFW flow to each OTSG
shall be independent of contrcl for the other CTSG.

Each control system shall be of Class lE (safety cgrade)
design. Electric power for the control systems shall be
from safety grade uninterruptable sources.

The control systems shall be designed so that no sincle
active failure will prevent delivery of the recuired
emergency feedwater to an OTSG. Also, the probability
of a single failure causing inadvertent injection of EFW
intc an OTSG shall be minimized.

The control system shall be designed to enable control
of emergency feedwaster for at least two hours durine
loss of all (on-site and off-site) alternative current
(AC) power sources with the excepticn of the battery
backed 120 VAC vital sources. During the loss of all AC






14.

New steam generator level instruments external of ICS
shall be provided for the following functions. Level is
expressed as distance above the top of the lower
tubesheet:

a. Automatic control of EFW at 30" for the condition
of at least one RCP operating and 240" for loss of
all four RCP's.

b. Initiation of EFW at a low-low OTSG water level of
18",

- High level alarm at 337".
d. Low level alarm at 23".

e. High-high level alarm to indicate OTSG
overfilling. Alarm is to occur at a water level
of 380".

£. Isclation of main feedwater (MFW) on a high-high
level of 370" (which is above the ICS high level
limit control point of 346").

g. Operator selected auto level setpoint for use
following a LOCA.

In addition, the ICS shall utilize the instruments for
the following purposes:

a. OTSG level control during heat up

b. High OTSG level limit during power cperation
- Low OTSG level limit cdurinc power operation
d. OTSG level control after the reactor trip.

The modification of the OTSG level instruments shall use
the top of the lower tubesheet as a reference point and
use the same measurement unit (i.e., inch). These
instruments shall be compensated for process pressure
anc envirormmental temperature to 2ié plant startup and
post trip level control.

Automatic EFW initiaticn signals for feedwater line
break as detected by high main steam to feedwater
differential pressure, or low OTSG water level shall be
generated by using four (4) channels of level
measurement and 2 out of 4 (2/4) logic for each
actuation (Train A and B).



16.

17.

18.

19.

20.

-~

EFW control valwve modulation shall utilize two (2)
channels (one for each EFW control valve) of CTSG level
measurement out of a total of four (4) channels.
However, EFW initiation on low water level shall be
dependent upon a 2 out of 4 (2/4) logic. Capability
shall be provided to bypass this initiaticn from the
main control room.

Main feedwater (MFW) control shall be performed by the
existing Integrated Control System (ICS). Isolated
fully compensated level signals from one (1) of the four
(4) channels of level measurements shall be utilized by
the ICS as described above. Main feedwater isolation
upon high OTSG level shall be initiated by a 2 out of 4
(2/4) logic utilizing these same level signals. This
shall be performed external of the ICS. Existing level
instruments associated with ICS shall be removec.

Main feedwater isolation shall also be initiatec on «
feedwater line break utilizing a 2 out of 4 (2/4) logic
based upon differential pressure between main steam and
feedwater system and by the Main Steam Line Rupture
Detection System (MSLRDS). The MSLRDS also utilizes a 2
cut of four (2/4) logic for detection of main steam
pressure below 600 psig.

Two (2) safety grade wide range OTSG level indications
shall be provided in the control room for each CTSG.

A safety grade water level indication and low-low water
level alarm shall be provided in the control rocm for
each condensate storage tank.

All instrumentation independent of the ICS andé control
equipment shall be qualified for operability cduring a
Safe Shutdown Earthquake and, when instruments are to be
located in the Intermediate Building, for the
environmental conditions existing in the Intermeciate
Building following a main steam line break.

Modifications

1.

Deletion of the Main Steam Line Rupture Detecticn System
(MSLRDS) Signals to the emergency feedwater control
valves EF-V-302/B. (Complete)

The deletion of the MSLRDS signals to the EFW Syste
improves the availability of the OTSG's as a heat sink

=



3.

5.

and improves the reliability and capability of EFW flow
te the OTSG(s) during loss of normal feedwater flow.

Provide safety grade EIW initiation and main feedwater
isolation on high main steam/feedwater differential
pressure.

High main steam pressure relative to main feedwater
pressure is an indication of a main feedwater line
rupture. This indication along with iow OTSG level)
anticipates failure of the secondary heat sink cue to a
main feedwater failure.

Provide a safety grade OTSG level instrumentation and
signals for main feedwater (MFW) OTSG high water level
isolation and OTSG low water level initiation of the EFw
system.

The isclation of main feedwater on OTSG high water level
protects against OTSG overfilling caused by failure of
the feedwater control system within the Integrated
Control System (ICS).

The control system shall be of dual setpoint design with
the setpoints dependent on whether or not the reactor
coolant (RC) pumps are running.

On loss of all four (4) reactor coolant (RC) pumps, the
control system shall open ané control the EFW flow
control valves to maintain a higher OTSG water level
setpoint as required to achieve reactor natural
circulation cooling within the Faactor Coolant System
(RCS). If at least one RC pump is operating, the
control system shall control OTSG water level to a lower
setpoint sufficient for forced circulation RCS cooling.

Provide a safety grade automatic control system
independent of the Integrated Control System (ICS) that
permits the Emergency Feedwater System to control OTSG
level without control interaction with the main
feecdwater system.

Upgrade the controls for the Main Steam Line Rupture
Detection System to safety grade such that a single
failure of the control system will not prevent isclation
when required. The probability of a single failure
causing inadvertent actuation shall be minimized.

The MSLRDS shall identify a ruptured OTSG when the main
steam pressure falls below 600 psig and shall then
automatically isolate the main feedwater to that OT3G.



8. Provide an overspeed trip alarm in the Main Control
Room for the turbine driven emercency feedwater pump
(TDEFWP) EF-P-l.

This alarm will provide indication of a loss of a
portion of the EFW system,

9. Provide an "alligator pit" flood detection alarm using
safety grade components and a control grade main
condenser hotwell low-low level alarm in the Main
Contrel Room.

This modification will provide an operator with a
control room alarm indicating a possible main feedwater
line break.

10. Evaluate the Bmergency Feedwater and Engineered
Safequard (ES) Electrical Power, Control, and
Instrumentation Cables that are presently routec through
the alligator pit.

The EFW and ES electrical power, control and
instrumentation cables need to be evaluated to determine
their capabilty of performing their safety function
after a main feedwater line break incident and
subsequent alligator pit flooding.

11. A portion of the existing EFW system controls is within
the ICS. This interface is being replaced with the
modification as identified in previous sections. OTSG
level measurements associated with the EFW system shall
b» provided to the ICS through suitable isolation.

VI. Miscellaneous Criteria

A.

Electrical and Control Equipment Environmental Qualification

Equipment which is part of the EFW system or which is reguired
to act in support of this syster and which is located in the
Intermediate Building, shall either be upgraded to be
qualified for the hostile environmental conditions resulting
from a Main Steam Line Break (MSLE) in this building or be
replaced with qualified equipment or be relocated to an
environmentally acceptable location which is otherwise
suitable for their safety function.



D.

Maintenance

Maintenance of valves, instrumentaticn and controls shall be
accamplished in accordance with manufacturer's instructicas
and recommendations. Pipe routing and eguipment location
shall be selected to facilitate maintenance and be consistent
with the requirements of Section I.B.

Surveillarce and In-Service Inspection

Inservice inspection reguirements of ASME B&PV Code Section XI
for system design and inspection apply to the design of these
modifications.

The system shall be designed tc allow functiocnal testing of
all new equipment during cold shutdown conditions. It shall
also be designed to allow for periodic testing in accordance
with the ™I-1 Technical Specifications, Section 4.9. The
design shall be consistent with recuirements of the T™I-1
Technical Specifications limiting conditions for operation of
the turbine cycle, Section 3.4.

Interfacing Systems

These modifications require interfaces with the Main
Feedwater, Main Steam, Condensate, Instrument Air and Class lE
electrical systems as specifically identified in previous
sections.

Changes to any of these systems shall not degrade the ability

of these systems or any other plant systems to perform their
design functions.

Testing Requirement

Adequate provisions shall be made in the design of the system
modifications to allow hydrostatic testing of the piping
system, calibration of instrumentation, and functional testinc
of the controls and alarms.

Quality Assurarce

This modification is classified as Impertant to Safety.
Quality Assurance requirements shall be in accordance with the
"Operational Quality Assurance Plan for Three Mile Island
Nuclear Station, Unit 1," with specific recuirements as
indicated.



H.

Human Factors

Human factors reviews of the man-machine interfaces shall be
performed to aid in the development of the system
modifications. The interface points of type, location and
arrangement of controls and display, system labelling,
alarm/warning system logic, maintenance requirements, and
procedural guidelines shall be reviewed and documented.

ALARA

The design of this sytem shall implement ALARA concepts for
both the construction activities and for the operating and
maintenance aspects of these modifications. The ALARA impact
of these modifications on other systems and personnel access
shall also be considered in the design of these modifications.



F il J R ! GPU Nuclear Corporation
i < =cst Otfice Box 482
E: 2 geiear e Gt o
Migdletown, Pennsylvania 17057-0181
717 844-7621
TELEX 84-2386
Writer's Direct Dia! Number:

September 7, 1983
5211-83-250

Office of Nuclear Reactor Regulation
Attn: J. F. Stolz, Chief

Operating Reactors Branch No. &
Division of Licensing

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Sir:

Three Mile Island Nuclear Station, Unit 1 (TMI-1)
Operating License No. DPR-50
Docket No. 50-28%
25°r Subcooling Margin

The purpose of this letter is to inform you of the results of recent
reevaluations of instrument string error and thc RCS physical nfzgg'a ien
factor associated with the subcooling margin monitor svstem. :: our letter
of March 31, 1983 (5211-83-017), GPUN indicated that & 25°F subeoolin

margin (SCM) actiom point for RCP trip was justified based on calculations
yer-d.uec during accident conditions (i.e., SB LOCA) which showed that the
maximum string error for pressures greater than 300 psig is -18.7°F (+21.7°F)

with an assumed 5 T physical configuration factor. This factor was assumed
to bound any difference between the indicated pressure at the hot leg rressure
instruzent and the actual pressure at the top of the hnet leg.

Since March, we have reevaluated both the phvsical configuration facter

and the string error. These evaluations conclucdecd thas the S F phrsical
configuration factor could be reduced ;o less than 1.3°F (Ref. 1) to azcount
for the elevation difference from the trument tap tc the top of the

net leg. Additionally, GPTN has revlewe‘ ~umd neac _degradation feor

twe phase flow and deter=ineé that for az inc. 2377 8C, the voic
fraction at the RCpump inlet is less than 3% for - sure above 8§63

psig. Using a very conservative RC pump head veié frac.. ~rrelation
(Ref. 2), the head ceg'aca.‘sn is less than 10%. The iastruu. s {4

for 53 LOCA was reeval uatec using more conservative assumptions =
deterzined to be + 22.1°F (Ref. 3 & 4) and Zor normal concditions was
evaluated to be + 10.3°F. These cranges dc nct alter osur csonclusion

that the 25°F indiczted subcooling =argin action 22int for RCP trip is
appropriate, but they do modify the assumption used >y the Appeal Board

in ALAB-729, dated May 26, 1983. The Appeal 3caré agreed with the 23°F

SCM action point "providing th 20°F error in tne TMNI-. instrumeataticn

is not exceeded'. Our reevalustion shows that the instrument string errer

GPU Nuclear Corporation is a subsidiary of the General Pubiiz Utilities COrporazncr-f



Mr. J. F. Stolz -

ra

- 3211-8

LFS ]

250
o e '

exceeds 20°F '§ SB LOCA conditions, but is entirely offse: by the

conservatism in the physical configuration facter.

Consequently, our conclusion that the 25°F 2ction point is appropriate

remains valid.
H. D. Hukill

Director, T™MI-1

Sincerely,

HDH:LWH:vif

cc: R. Conte
J+ Van Vliet

Ref. 1. GPUN Calculation 1101x-5450-015 (Attached)
2. EPRI Report (NP2578) "Two Phase Ferformance of Scale Models of
a Primary Coolant Pump", dated 9/82, p. 6-12
3. GPUN Calculation 11014-322B-009, Rev. 2 & 3 (Attached)
4. CPUN Calculation C-1101-655-5350-001 (Attached)
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RESPONSE TO NRC LETTER
DATED JULY 5, 1983

RELIEF AND SAFETY VALVE TESTING




Item 1. Selection of "feed and bleec" as the transient that would produce
the maximum loads on the discharge piping could not be verified
since nc discussion of the methods or details of analyses are
included in the submittal. The submittal cites the Electric Power
Research Institute (EPRI) report, "valve Inlet Fluid Conditions for
Pressurizer Safety and Relief Valves for B&W 177-FA ang 205-FA
Plants", as justification for the selection. The cited report does

-NOt describe a transient titled "feed and bleed". The conditions
identified in the submittal, subcoolec water at 400°F ang 2500
psig, appear to be those resulting from extended high pressure
injection events. A cdiscussion should be provicded cescribing the
methods used to select the limiting transient and clarifying the
events of the transient.

Response:

The term feed and bleed (also referred to as extended HPI) is discussed in
section 4.4 of the "valve Inlet Fluid Conditions for Pressurizer Safety and
Relief Valves for B&W 177 and 205 FA Plants". In this report, 3 specific
limiting cases are discussed.

Case 1 - High temperature water S8 LOCA less than 0.02 ft.2

In this case the energy discharged through the break is not
sufficient to remove core heat. No main or emergency feedwater is
assumed available to sustain natural circulation on the primary
side. Heat removal is accomplished by high pressure injection into
th? primary with discharge through the pressurizer safety/relief
valves.

Case 2 - Low Temperature Water - Steam Line Break

In this case the overcooling event is intensifed by using minimum
core decay heat, large uncontrolled emergency feewater flow, and no
operator action to throttle or stop HPI. A minimum of 40Q°F
subcocled water discharge resulting from the analyses was performec
in response to IE Bulletin 79-05A&S.

Case 3 - Steam - Startup Rod Withdrawal

The design basis event for TMI-1 with a steam discharge is the
startup rod withdrawal accident (See FSAR Section 14.1.2.2). The
transient is terminatea by the high pressure trip.

The report on valve inlet fluid conditions also set the limit for pressurizer
surge line flow rate. As it c¢nall be presented in the response to Item 8 in

detail, the TMI-l plant specific maximum surge line in-flow is much less than
the set limit, and the corresponding EPRI test has resulted in a safety valve
flow rate much greater than that the TMI unit would generate. Since only one
safety valve is assumed open at a time, then the surge line in-flow is



conservatively equated to safety valve ciscmarge flow. This leaos to the
conclusion that hoth the fluid concditions and the test results are applicable
to TMI -l . !

Item 2. The submittal does not include a discussion of consiceration of
single failures after the initiating events. NUREG-0737 required
selection of single failures that proguce maximum loads on the

.safety valves. A aiscussion shoulo be provided descridbing how the
single failure considerations required by NUREG-0737 are met.

Resgonse:

As described in the response to item 1, the bounding cases are a hign and low
temperature water congition.

The single failure, for the purposes of this analysis, for the hign.
temperature water case is an assumed loss of emergency feedwater which
necessitates extended HPI operation (Feed and Bleed).

The single failure, for the purposes of this analysis, for the low temperature
water case is no operator action to throttle HFI during the overcooling event
(additionally, EFW Flow is also considered uncontrolled).

The single failure, for the purposes of this analysis, for the sieam case is
no pressurizer spray capability in the pressurizer.

All other license basis events result in lower loads on the safety/relief
valves and discharge piping.

Item 3. Overpressure transients will cause the pressurizer sprays to
activate adding moisture to the steam volume. When the safety
valves lift or the power operated relief valves (PCRVs) ars opened
they would be passing a steam-water mixture. Was this effect
consicered in the analyses done to select the transients that
produced maximum loads on the discharge piping?

RQSEONSBZ

The analyse: performed on the safety/relief valves indicate that steam/water
exist in the valve and down stream piping resulting from flashing of water or
concensation of steam. A specific steam-water analysis was not performed.
However, a steam analysis (Attachment 3) anc a water analysis (Attachment 1)
were performed which indicate maximum loads occur for water discharge.

The purpose of the B&W report is to document the expected range of fluig inlet
conditions to which the PORV and SRV's may be subjected. The B&W report does
not evaluate two phase inlet conditions.

Discharge piping design input assumpticns such as: a) lower than expected
inlet water temperature, b) higher than ratec valve flow rate (see response to






Response:

Section 14.1.2.6.3 of the TMI-]l FSAR addresses the locked rotor transient
which results in a flux-flow trip. The B&W design mitigates the consequences
of the arcigent which yielos high pressures in the wWestinghouse oesign.
Attachment 2, Table 2 incicates high pressure and temperature events for B&W
reactors. The "Valve Inlet Fluid Conditions for Pressurizer Safety Valves ang
Relief Valves for B&W 177 and 205 FA Plan B" gic not incluce this transient
since it potentially does not challenge the PORV or safety valves (15 psig
above nominal).

Item 6. The submittal states that the ring settings to be used for the
safety valves are those that showed the most stable valve
configuration ouring the Electric Power Research Institute (EPRI)
testing. The specific ring settings, however, are not identified.
The back pressures for steam flow are given in the submittal but
the back pressures for flows with subcooled water at the valve
inlet are not provided. The submittal does not discuss the test
valve performance to verify that the valve did perform
satisfactorily. The specific ring settings to be used should be
provided . A comparison should be providec that demonstrates, with
the specfied ring settings and appropriate back pressures, the
valves will have stable operation for the Final Safey Analysis
(FSAR) transients, will pass rated steam flow and will pass
adequate flow to protect the primary system from over pressure for
transients with subcooled water at the valve inlet.

RBSEOHSQ :

By GPUN letter catec October 28, 1982 (82-260), GPUN informed NRC that the
safety valves had been acdjusted to the EPRI ring settings.

The TMI-1 plant specific ring settings are as follows:

Lower Ring +11 notches
Migcle Ring =40 notches
Upper Ring =48 notches

The EPRI test parameters were established to envelope the B&W, CE anc
westinghouse transient conditions by using the most severe transients.
Backpressures were established by EPRI using the maximum allowable
Dackpressures per valve manufacturer requirements. A valve that operates
satisfactorily at the most severe test concitions will meet plant conditions

which are less severe. The TMI-1 conditions are bouncec by the EPRI test
conditions.

The valve ring settings are based on satisfactory performance on steam
transients because the valve was designed for stean. Therefore, the ring
settings for steam have to be the ring settings for water. See answer to
question 8 for discussion of valve performance with sutbcooled water.



Item 7. The submittal ocescribes the safey valves as Dresser Valves Mogel
31739A with a ratec relief capacity of 317,973 lb/hr. However,
the same model valve used in the EPRI test program is igentified
in the EPRI test report with a rated relief capacity of 257,845
1b/hr. The apparent cifference in ratec flow should be explained.

Response:

See second note on bottom of Table 1 of revision 1 of Gilbert report
(Attachment 1) for a discussion of flow rates. Dresser Valve Model 31735A has
only one orifice size which is 2.545 in.2, Therefore, the only variable in
the capacity equation (W=51.5KAP) is the inlet pressure. The higher the inlet
pressure, the higher the flow.

= capacity in lb/hr

constant = 8775 = .9 x .975

orifice area = 2.545

pressure = 2500 psig + accumulation + 14.7 psig

51.5 x .8775 x 2.545 x (2500 + .03 x 2500 + 14.7) = 297,8461b/nr.
51.5 x .8775 x 2.545 x (2500 + .1 x 2500 + 14.7) = 317,9731b/hr.

w
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The higher flow rate was used for conservatism in the analysis of the
discharge piping.

Item 8. The EPRLI test series for the Dresser Valve Model 3173%5A included a
test at 400°F subcooled liquid in which the valve only partially
opened. The system pressure continued tc accumulate and the test
was terminated. The test considerations nearly duplicated the
conditions for the subcooled transient selected in the submittal.
Verifications should be provided to cemonstrate that the valve
will provice sufficient flow to relieve the pressure for the
selected transient.

Re sponse:

Uncder the EPRI proposed bouncing conditions, namely, extended operation of
three large HPI pumps (620 gpm @ 2500 psig) ana maximum (1.2 times ANS) cecay
heat, assuming the valve inlet temperature to be 579°F, initially, the valve
inlet temperature and surge line flow are calculatecd to be:

Time Temperature (°F) Flow (lbm/hr)
0 579.0 227,000
1 hr. 530.0 240,000
2 hrs. 470.1 255,000
3 hrs. 433.5 264,000

Under the realistic conditions of TMI-1l, i.e., 2 HF1 pumps (480 gpm & 2500
psig) and 1.0 ANS decay heat, the fluid conditions are:



Time Temperature (°F) Filow (lbm/nr)

0 579.0 174.000
1 hr. 547.5 182,000
2 hrs. 496.9 192,000
3 hrs. 463.5 20C,000

The EPRI water tests at 5509 and 4009 (tests 1112 and 1114) resulted in
maximum flow rates of 450,000 lbm/hr anc 500,000 lbm/hr, respectively.
Although in the latter case, the system pressure continued to accumulate and
the test was aborted at 2750 psia, the valve open flow rate excceeds that
calculated for both realistic and bounding cases for TMI-l, and thus should be
considered acceptable.

Review of the B&W Valve Inlet Fluid Conditions reveals that in the
determination of the surge flow, B&W has incorporated conservatism by taking
the sum of two temms: one for HPI injection and one for thermal expansion.
Actually, as cocld HPI water is mixed with hot RCS water, a contraction is
resulted that reduces the net expansion owing to core decay heat.

Item 5. The submittal lists the TMI-1 power operatecd relief valve (PORV) as a
mocel 31533VX-30 with a 1-3/32 in. bore. The PORV tested by EPRI was
a Dresser Mogel 31533vX-30-2 with a bore diameter of 2-5/16 in. The
effect on performance resulting from the difference in models ana
bere diameter shoulc be addressed.

Response :

The EPRI Valve Selection/Justification Report discusses the differences
between the various Dresser Valve models and the cifferences in bore
diameters. The TMI-l valves have been modified to have the -2 internals and
therefore, there is no difference in operation between the TMI-1 valve and the
EPRI valve. Both valves have the same size internals. The only difference
between the valves is in bore diameter anc this affects capacity only and that
only in a minor way. The valve functions as a result of pressure ratics basec
on seat diameter and both valves have the same seat size (1-5/16").

Item 10. The Dresser PORV tested by EPRI failed to close and had a odelayec
closure for the test congitions of low temperature water followed by
550°F water. Verification should be provided to cemonstrate that
this performance of the valve will not have an adverse effect on the
safety of the plant.

RBSEHSE :

These tests were for a cold loop seal discharge followed by hot pressurizer
water. This test is for plants which have a loop seal before the PORV. TMI-l
does not have a lcop seal before its PORV. Therefore, this test is not
applicable to TMI-]l.






The TMI-1l valve originally had a torque switch setting of 1.5 - 2.0 (60ft=-1bs
to 75ft-1bs). The setting was revised in 1981 to 2.75 (98ft-lbs). This
revisicn was due to a review of the torque switch setting based on the EPRI
test data and using a 2750-psi delta P. The reguired output torque was
calculated in the same manner as the output torque calculated for the EPRI
test valves. The reason why the EPRI test valves have a higher torgue is
because the EPRI valves are 3 in. valves. The area term of the gifferential
pressure component is the reason for the increasec requirec torque in the EPRI
valves. Based on the Limitorque method of calculating, the TMI-l torgue
switch setting is consistent with the EPRI test cata.

The Limitorque method of calculating required output torque uses the
differential pressure to determine the required total stem thrust. The type
of fluid causing the uifferential pressure is not of a concern. Only the
differential pressure is important.

The EPRI valves were tested in the horizontal position and the TMI-1 valve is
installed in the vertical position. The difference in orientaticn coes not
affect the test results or the arplication of tne test results to TMI-1l. The
valves are designed for both orientations. Alsc the Limitorque sizing
calculation does not require the orientation. The valve disc is guigded in the
valve body so that internal valve forces do not affect valve operation or
required stem thrust. Therefore, operator sizing is the same for both
vertical and horizontal orientation.

The TMI-2 block valve is a Velan Mogel F9-3548-13MS, the TMI-l valve is a
Velan Model r$-454B-13MS. The only difference is that the TMI-2 valve is
rated at 1500 lbs and the TMI-1 valve is rated at 2500 lbs. Both valves have
the same size motor operator, SMB-00-10. Although the TMI-2 torque switch
setting cannot be verified, it is assumed that it is the same as the original
TMI-1 torque switch setting. This assumption is based on the fact that the
TMI-1 valve was originally procured for TMI-2 and the TMI-2 valve was
purchased as a direct replacement for the originazl valve. The valve installec
in TMI-2 cid operate satisfactorily during the March 29, 1979 incigent. The
torque switch setting is assumed to be approximately 1.5 - 2.0 (output torgue
of 60ft-1lbs to 75ft-1bs).

Item 12. Describe what steps are being taken to remedy the recent corrosion
observed on the TMI-1 PORV wnich has been attributed tc
excessively corrosive reactor coolant water. Are the valves being
modified in any way to help eliminate this problem? It is our
ungerstanding that the loop seal in the safety valve inlet piping
has been eliminated. Will this aggravate the corrosion of the
safety valves since the valves will now be in direct contact with
the pressurizer steam?

Response:
Recent corrosion problems associated with the PORV reported on March 7, 1583

(LER 83-003) and the remedy was subsequently ciscussed in Rev. 1 to that LER
dated June 6, 1983. By eliminating the residual sulfur in the RCS through



cleaning (H202) and hydrolazing, deletion of the sodium thiosulfate tank,
refurbishment of the valve, fregquent chemical monitoring, and valve inspection
further corrosion is expected to be minimized. The safety anao relief valves
are not being modified as a result of this problem. Tne advantage of the loop
seal was to reduce Hy cutting of the valve seats. Experience at similar
plants has shown this effect to be very mincr.

tem 13. _ The submittal describes the intendec modifications to mount the
safety valves and the PORV on the pressurizer nozzles. This
modification would significantly affect the loads on the
pressurizer nozzle. The submittal coes not discuss the effect of
the modification and the effect of the valve cischarge loads on
the ASME Section III, Class 1 analysis of the pressurizer
nozzles. Verification that the Section III, Class 1 stress limits
are met should be provided.

Resgonse:

The original design of the B&W NSSS provided for safety valves to be mounted
directly on the pressurizer nozzle. During the construction phase, Met Ed
decided to move the valves to the end of the loop seal and provided a
Justification for that new design. GPUN, as a result of the EPRI test
results, has returned the system to its original configuration.

Item l4. The submittal states that the safety valves and PORV connecticns
to the pressurizer are assumed as anchors. It does not mention
the large displacement of the connection due to the thermal
expansion of the pressurizer when heated to operating conditions.
Verification should be provided that the displacement were
considered in the stress analyses of the piping and pressurizer
nozzlcs.

RESEO"\SEZ

Pressurizer nczzle thermal growths were accountec for by using anchor movement
inputs in thermal analysis (for example, vertical thermal displacement =
1.375"). Thermal movement calculations are included in Attachment 1, pp.
32=34, .

Item 15. The submittal states that the valve nozzle loaos at the outlet
flanges imposec by the discharge piping exceeds the allowable
listed in the vendor catalog for the safety valves and exceecs
those shown in the previous design for the PORV. It states that
the loads for both types of valves have been re-evaluated by
Dresser, the vendor, and found to be acceptable. However, the
acceptance criteria and details of the analyses are not given.
Sufficient agditional information shculd be provided so that the
acceptability of the nozzle loags can be verified or appropriate
references cited.



Response:

By letter cated November ll, 1982, GPUN was nctified by Dresser Industries as
to the acceptablility of the loads at the outlet flanges: the loads were
combined as follows:

Normal Operation Deadweight # + Tnermal Case #

" Normal Operation (safe Deacweight # + 2 x OBE Seismic +
shutdown earthquake-valve Thermal Case 3
closed)
Upset Operation Deagweight + Thermal + Blowdown
(valve open)
Upset O.eration Deacdweight + Thermal + Blowdown +
(safe shutdown earthquake=- 2 x OBE Seismic
valve open)

Nozzle load information is provided on page 55 of the revised Attachment 1.

Item l6. The submittal identifies the initial conditions and valve opening
times for the safety valves and PORV analyses. However, the
method of handling the valve resistances is not gJescribed and the
corresponding flows are not reported. Since the ASME code
requires derating the safety valves to 90% of predicted flow,
actual flows of 100X of rates are likely. Additional information
should be proviced describing consicerations of safety valve
derating anc describing methods used to pregict the flows for the
safety valves and the PORV.

Reggonse:

The valve flow areas used in the RELAP-V mocels were chosen so as to procuce a
steady state steam flow of 370,968 lbm/hr @ 2500 psig for each SRV and 116,667
lbm/hr @ 2300 psig for the PORV. These values ccrrespond to rated flow
corrected for 10X ASME derating and a 5% error. These values conservatively
maximize the agischarge piping analysis.

The SRV opening times used were obtained from Tables 3.1.1.b and 3.l.l.c of
the EPRI Safety Valve Test Data Report corresponcing to the short inlet
configuration. The shortest opening times repcrtec are 0.012 sec. and 0.043
sec for steam and water conditions, respectively. Therefore, the SRV opening
characteristic used in the RELAPS analysis was linear opening at 0.012 ang
0.040 sec, respectively for the steam and water cases.

tem 17. Two valve opening sequences were considered in the submittal, the
two safety valves cpening simultaneously and discharging without
PORV flow and the PCRV discharging by itself. These sequences
however, may not bound the forces for all possible valve opening






The adequacy of the thermal-hycraulic analyses could not be
verified since sufficient detail is not proviceg in the
submittal. To provide for a more complete evaluation, adoitional
Ciscussion should be provided for the rationale used in the
selecting key parameters such as nogde spacing, time steps, valve
flow area and choked flow junctions. Computer printouts of inmput
and output for key problems should also be provided. Suggested

. key problems are the RELAPS printouts for the 400° subcoclec
water case for both the safety valves ang the PORV.

Resgonse:

Calculations and computer output are available for inspection at GPUN or the
contractors facilities. A copy of RELAP V analysis for 400° subcooled water
was transmitted %o EG&G Idaho, August 5, 1983. In accition, the following
general criteria were used in developing the RELAP V models:

(a)

(b)

(e)

Nodal Spacing

Near the valve outlet the node size is initially restricted by the
geometry of the pipe segment and are typically 0.5 ft. As downstream
segments beccine longer, node length was sometimes increased but the
velume change was always less than 50% for adjacent nodes.

Our contractors' experience (See Appencix A of our previous submittal)
and sensitivity studies described in EPRI/CE Reference 1 of our previous
submittal indicate this criteria is sufficient in mocelling relief valve
discharge transients.

Time Step Size

The maximum Lime steps were evaluateo using the Courant limit.

t= X
VeC
where: t = maximum time step
X = minimun nodal length
V = maximum phasic velocity
C - speed of sound

In addition, the minimum time step used was 1 x 10-10 seconds.
The maximum time step used was 1.0 x 10-4 sec.

Valve Flow Rates



Valve flow rates are addressed ir response <o 16 above.
(d) Choking
RELAP V junctions were allowed to choke at zll area changes.

Item 19. Solving the acceleration term of tne momentum balance equation was
. used to develop a forcing function for the structural code. The

experience of EG&G Idaho with this technique is that spurious cata
spikes will occur during water discharge transients if every RELAP
5> computational time step is used. However, if a finite time step
is used the technique may not include the peak load. A discussion
of the solution techniques should be provided which demonstrates
the accuracy and applicability of results for water discharge
transients.

Response:

The forcing functions for the structural coce were calculated by solving the
acceleration term of the momentum balance equation by using every RELAP V
computational time step. Although this technique sometimes results in
spurious force data spikes, this is not the case for most of the forces
calculated. See Appendix B (Attachment 1) for force time histories for every
RELAP V computation time step. No smoothing out was performed on the curves.

Item 20. Insufficient. infrrmation is available to assess the structural
aralyses. A more complete assessment requires description to be
key parameters used in the analyses such as damping, lumped mass
spacing details of support models, and the integration time step.

The submittal infers that only the net unbalanced forces for the
RELAP elements were used as input to the structural analysis. A
discussion should be provided that describes how the axial
extension from the balancing forces on each end of the elements
was treated. Computer printouts of input and output for key
problems should be provided. Suggested key problems are the TFIPE
printouts for the 400°F subcoolec water case for the safety valves
1lifting simultaneously and for the PCRV lifting along.

Resgonse:

The following parameters were used in the analyses.

(a) Damping Ratio = O
How is zero damping applied?
In the direct integration method of TPIPE, tne camping matrix C used is
computed by

C= aM+ BK
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