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=Cison

2000 Second Avenue
Datroit, Mighigan 48226
313) 237-8000

June 4, 1981
EF2 - 53,455

Mr. L. L. Kintner

Division of Project Management
Office of Nuclear Regulation

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

Dear Mr, Kintner:

Reference: Enrico Fermi Atomic Power Plant Unit 2
NRC Docket 50-341

Subject: Responses to Questions fram Gerry Mauch

Please find enclosed responses to several questions asked by
Gerry Mauch. This information willi be incorporated as appro-
priate into a forthcoming amendment to the FSAR.
Subjects: e Regulatory Guide 1.75
e ATWS - "Monticello Fix"
e Item II.D.3 - S/R Valve Tailpipe Themmocouples
e ADS Option 2
® Seismic Recorder
@ Bypass Valve Surveillance

e Level 8 Trip Surveillance
® FSAR 7.3 Omissions

Yours truly, J
’/"’j.//‘. //”
W (4,/ py;

William F. Colbert

Technical Director
Enrico Fermi Unit 2

WFC:RMB/cxm
Enclosure: THIS DOCUMENT CONTAINS
POOR QUALITY PAGES
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bec: R. M. Berg

F. E. Gregor

J. W, Honkala
E. Lusis

L. E. Schuerman
A. E. Wegele

L. F. Wooden
Document Control



SUBJECT: Regulatory Guide 1.75 Compliance

In reply to the NRC Staff question on the applicability of
Regulatory Guide 1.75 to the Fermi 2 design, Edison believes
that adequate discussion of the existing design and its

acceptability exists presently in the body of the FSAR.

The compliance statement can be found in Appendix A. A
summary of the physical separation can be found in Section

3.12.3.2.3.

A discussion of system independence is located in Section

8.3.1.4.

Edison's reply to a formal staff question which required
that the specific Fermi 2 design aspects which do not meet
the regulatory position of Regulatory Guide 1.75, Revision
Z, be justified is found in Appendix E on page E.2.222~4c

as the response to question 222.2 (3.12).

L. F. Wooden
/dk
6=-4~81



st lacrousy ina recirculation flau =emporarily reduces the void
centent of the ~od rator by inereaning the flow of ccolans
throush the core, 7ThRe additional AnLtron mederaticn increases
the reactivicsy of ~ie core, causing the feacior power level =o
increase, The inCreased steam jenwraticn rate aCrcasns the
steam volume in the Core with 2 Cofseguent negative feactivity
effect, and a row Steady=-state zowor level is €stablished,
when recirculasion flow is reduced, the power level 1s reduced

in the reverse manner.

Figure 7.7-13villu3trates how the RFCS Operates in cenjunction
with the turbine controls for automasic load following,

Each recirculation PURP motor has its own Motor-generatcr ses
for a power supply. A variable Speed converter s srovided
between the rmotor and generator of the motor-generazcr sos,

To change the speed of the reactor fecirculation PUNp, the
variable speed converter varies the Generator spgeed which
changes the frequency and magnitude of the voltage sucplied =0

o
the pump motor so that the desired FUTD Speed is attaines,
-~ -

The RFCS uses a demand signal from either the operaor she
main plant turbine-generator Sfeed governing mechanisn, The
demand signal is supplied to the master controller, A signal
from the master controller adjusts zhe Speed setting o the

speed controller for €4ach motor-generator Set converter,

The master controller signal adjusts each TOtor-gernerazor sa-
variable spgeed converter. The master centroller signal is
Scmpared with tha Actual speed of rhe Jenerator by sha szoe
controller, he sgeed controller sigmal Causes adjusstmon-
the speed converter, fesulting in a change of the genera--
speed until the feedback from the generator equals zhe mas
controller signal,

r

The reactor Power change resulting from the change in
recirculation flow Causes the initial Pressure regulator =»
reposition the turbine control valves, If the Original de~and
signal was a turdine load/speed error signal, the sur::isa
responds o the ¢hange in reactor power ievel by adjusting the
turbine control valves until the load/sgeed error signal is
reduced to zero,

4:7.1.3.3.2 Motor~Generator Sets

Each of the two motor-generator sets and its controls is
identical; therefore, enly one description is given of th
motor-generator see, Figure 7,7-12 shews the general
arrangement and-'rating of the mOtor-generator set, the motor-
generator set can continuously supply power to the Pump motor
at any speed between AfProximately 19 percent and 9s gercent
of the drive motor speed., The motor-generator set s Capable
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In order to mitigate the dffects of an ATHS event, a provi-

sion has been included in the Ferni 2 design to tzip the re-

"eirculation PUMP motor-generator field ODreakers using a

logic Philosophy defined as the

1C

re,

speci

"Monticello Fix." This

logic

E aLs
wil includeyreactor pressure and level & 1nitiacting signals

which wFSE (nterface with redundant breaker Crip coils in

each MG set, Suitable redundan: time delay relays will ne

Provided to maximize the single failure 5= withsrand edgazili

- .

A:'I'

of the design,
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H.11.0.3 Yalvm Position Indi=zarinn

H.11.D.3.1 Statement of “oncern

The operator nceds a positive indication of power=operated reljief-
valve and safety-valve positions to provide additional ac-urance
that the operator will correctly diagnose plant transinats that
potentially involve the opening of relief or safety valves,

B.I1.0.3.2 NRC Position

Reactor coolant system relief and safety valves shall be orovided
with a positive indication in the control room derived from a re=-
liable valve-position-detection device or a reliable iadi=1%ion of
flow in the discharge pipe, which meet the following reguirements:

8. The basic requirement is to provide the operatnr with
unambiguous indication of valvas position (open ¢
closed) so that appropriate operator actions cun '
be taken,

b. The valve position should be indicated in the contcol

toom. An alarm should be provided in conjunction
with this indication.

€. The valve-position indication m3y be safety grade.
If the position indication is not safety grade, 23
reliable single-channel direct iadication pcwn:ad

from a vital instrument bus may be provided .: Liskup
methods of determining valve posi=ion are avai.isla
s

and are discussed in the emergoncy procedures 2
an aid to operator diagnosis of an action.

d. The valve position indication should be seismizally
- qualificd consistent with the component or systen
to which it is attached.

- €+ The position indication should be qualified for its
appropriate environment (any :ransient or acc.dent
that would cause the relief or safety valve 2o lift)
and in accordance with NRC Ordet, May 23, 1980
(CLI-20-81).

£. It is important that the displays and controls added
- to the control toom as a result of this requizenent
not increcase the potential for operator ecroc. A

human-factors analysis should be pecformed taxing
into consideration--

l. The use of this information Dy an operator ducing'
. both normal and abnormal plant conditions

Integration into emergency procedures

2.

-

B.11.D.3~1 Anendnment 33 - March 13531
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‘3. . Integration into operator tcaining

4. Other alarms during emergency and need for priori-
tization of alarms

B.I1.D.3.3 Detroit Edison Position

The Fermi 2 plant has a valve-position-indication system that

uses one pressure SWitCch on each of the 15 safety and relinf

valves. The edStees tailpipe temperature-monitoring systenm
- provides a bpcnuptf—a-monitocs vaive leakaje as its normal

function, Shauld Ge p}“guﬂ. sweteh 52 cume i wopeaile

H.11.D.3.1 Modifications

B.I1I1.D.3.4.1 Design Basis

An in-containment, tailpipe-mounted, pressure-switch system
provides status information via control room indicating lijnes
of the relief valves and safety valves, This system providas
the following information to the plant operator during normal
and abnormal operating conditions:

8. Positive indication of valve position, including the
stuck-open valve condition

b. Positive identification of the specific valve or
valves that ¢ e open

‘
'
-4

i

€. Annunciation of the activation of %he automatico
depressurizarion system (ADS) in the contzol room

By being provided with *the immediate indication and annunciation
of the valve opening and the idenzification of the valve, the
pPlant operator can initiate recommended actions :to control or
rectify the situation.

The NRC has specified in NUREG-0578 and NUREG-0737 (References :
and 2) that components of the safety/relief valve (SRV) monitsr
system must be qualified for the appropriate environmenti! =nrdi.-
tions to be experienced under normal and abnormal conditions of
Plant operation. These environmental conditions include temper-~
ature, pressure, and humidity, and also the seismic accelecasion
of the component or system to which the components of the SRV
system are attached,.

The system instruments are qualified to IEEE 323-1974 and
IEEE 344-1975.

'
~The power for this system comes from a reliable source that
is not affected by the loss of offsite powec, 3

Sk.ou'& o.rpm\org afF 1 porimar (pusswe SN-';Q—L)SJS;W ceevr
’J (20.¢00.17) .) L ¢ Jervi ; {
oper "‘j P'OLLdurbO s é.vtgﬁ"'k b}:t ro—ioy OquV_ ‘f‘q.lr,f< T(M/N'*t“ef_
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SUBJECT': OPEN I&C ITEM ON ADS LOGIC CHANGE

At the I&C exit interview, the staff reviewer requested that the
specific design modification to the ADS initiation logic be identified,
the attachment indicates clearly the method being employed to mitigate

this concern.

L. F. Wooden
/dak
Attachment
o-4-81
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H.II.K.3.18 Modification of Automatic Depressurization System
Logic--Feasibility Study and Modification for
Increased Diversity for Some Event Sequences

H.II.K.3.18.1 Statement of Concern

The automatic depressurization system (ADS) requires manual actu-
ation in some event sequences to ensure adequate core cooling.

H.II.K.3.18.2 NRC Position

33
The ADS actuation logic should be modified to eliminate the need
for manual actuation to ensure adequate core cooling. A feasibil-
ity and risk assessment study is required to determine the optimum
approach., One rossible scheme that should be considered is ADS
actuation on low reactor-vessel-water level provided no high=-
pressur2 coolant injection (HPCI) or high-pressure coolant system
(HPCS) flow exists and a low-pressure emergency core =00ling (ECC)
system is rurning. This logic would complement, not replace, the
existing ADS actuation logic (Reference 1).

H.II.K.3.18.3 Detroit Edison Position(2) |3s

The ADS logic modifications that will eliminate the need for man-
ual actuation to ensure adequate core cooling have been studied
by General Electric as a generic item on behalf of the BWR Owners' [33
Group., A feasibility and risk assessment study has been performed
to determine the optimum approach., The results of this study have
been provided to the NRC. Five options, including retaining the
current design, were considered. The results showed that the
addition of a bypass of the high drywell pressure trip if the
reactor water level remains below the low~pressure ECCS initiation |35
setpoint for a sustained period, or the elimination of the high
drywell pressure trip, are the preferred concepts. Based on our
¢ evaluation of these recommended changes and associated risks,

the optimum approach for Fermi 2 is described below. |33

Qf the two alternatives recommended by the BWR Owners' Group study,
the addition of a b )ass to the high drywell pressure trip if the
reactor water level remains below the low=-pressure ECCS initiation
setpoint for a sustained period, is judged to be the preferred
solution,

This will be accomplished by installing a "bypass" timer activated
on low water level (Level l). When this timer runs out, the high |35
drywell pressure trip is bypassed and the ADS is initiated on

. a. The Detroit Edison position was revised in response to a ques-
tion from the NRC staff that was transmitted informally to
Edison in a meeting held on April 22, 1981.

H.II.K.3.18-1 Amendment 35 - May 1981
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water level alone., “Mis additional logic does not affect the
high drywell pressure - low water level initiation sequence for
pipe breaks inside the drywell.

Figures H.II.K.3.18-1 and H.II.K.3.18=2 show the logic for this
alternative, with the bypass timer started on Level 1, A time
delay of 8 minutes Has been chosen for the Fermi 2 plant from

the analyses presented in NEDO-24708 (Figure Group 3.5.2.1-33).
The results of these analyses demonstrate that adequate core cool-
ing is ensured for isolation events, even with the ADS blowdown
delayed 10 minutes -after Level 1., Figure Group 3-1 shows the

same analysis assuming a stuck-open relief valve,

Starting the bypass timer at Level 1 allows the operator enough
time to control the system manually and still ensure automatic
depressurization in time to prevent excessive fuel heat-up, even
under the worst case conditions described above.

B.II.K.3.18.4 Modifications

The descriptions of proposed modifications will be provided no
later than 4 months before the scheduled issuance of an operating
license for Fermi 2.

H.IT1.K.3.18.5 Schedule

The modifications will be completed by the end of the first
refueling, which is at least 6 months after the approval of the
proposed changes by the NRC.

H.II.R.3.18.6 References
1. U.S. Nuclear Regulatory Commission, NRC Action Plan Develooed

as a Result of the TMI-2 Accident, NUREG-0660, May 1980; Revi-
sion 1, August 1530.

2. U.S. Nuclear Regulatory Commission, Clarification of TVI
Action Plan Requirements, NUREG-0737, October 1980.

5.I1I.K.3.18=-2 Amendment 35 - May 1981
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Low Water Lavel
(Lavel 1)
| Seal
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8-Minuts
Bypass
Timer
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(Lavel 1)

‘

Confirm Water
Level |s Balow
Scram Level

,

120-Second
Actuation
Timer
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ECCS Pumps
Running

Note: The 120-second actuation timer
will resat if lowwater-isvel trip
“#COvers Defora it times out. The
timer will restact if tha low.iavel
signal occurs again.

ADS
Actuation

ENRICO FERMI ATOMIC POWER PLANT
UNIT 2
FINAL SAFETY ANALYSIS REPORT

FIGURE H.I1.K.3.18=2

ADD DELAYED BYPASS OF DRYWELL
PRESSURE TRIP WITH BYPASS TIMER
STARTED AT LOW WATER LEVEL (LEVEL 1)

AMENDMENT 35 -~ MAY 1981




SUBJECT: Fermi 2 Recorder Seismic Qualification

An informal regques: that Ec¢ison resubmit copies of the
recorder seismic qualification was made by the staff
reviewer at the I&C exit interview. The information requested

is attached as agreed.

L/ F/ Wooden
/dk
Attachment
6=4-81



Detroit
: S R 1 R SN et T S S IO T A S O A I S
h‘*~;IVA g R - -

~ ENRICO FERMI UNIT 2 PROJECT
Instrumentation & Controls

o Benas .

EF2 = 53,110
Date: June 4, 1981
To: File - 411
Frea: R. W. Barr Q W - FSGJU» /4__’:_5—-

Supervising Engineer

Subject: Shake Test of H11-PA02 and Recorder
T50-R800-B.-Trip Report

This letter documents witness of a Seismic Shake Test by C. A. Schulet.,
August 10, 1977, at the General Electric facility at San Jose, Califurni..

As part of the Seismic Shake Test for Control Room Panel H11-P6C2, a
type "W", L/N Speedomax, 12 point recorder, was energized and monitur..
during the shake testing.

This recorder, '"Drywell and Torus Wall and Air Temperature Recorder,
T50-R800-B", mounted on panel insert 602C520 was envrgized with a
simulated signal to read approximately % scale. Readings were compure.!
before and after the test. It was found that after the shake test, the
recorder continued to record the proper value as called for by the
simulated input. No damage to the recorder was noted after the test
was completed,

This letter replaces the original trip report, written in September 1977,
which is now not available.

Ceneral Electric has documented the seismic test as follows:

1. Seismic Test Report - Summary Benchboard Hl1-P602 - TDLC
3478, 8/30/78.

2., Complete Test Report - ATR - 510 - EAD0S5-0l, 8-77, available
at General Electric,

Written by: G. A. SChUItefle

/tab
¢cc: R. W. Barr G, K. Sharma
-E. R, Bosetti W. M. Street
J. W. MNunley L. F, Wooden
M. G. Sigetich Document Control
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Seismic Qualification Testing

of Speedomax Recorders
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Accur = 13% of span
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5. Speedomax W Multipoint

Cat. No. 513-101.000-0044-6.003-038-601

Range U "0 v
Accuracy = 15% 0of span

#) X-I Axis

Resanance was observed at 9 Hz

Endurance Tesling:

gHz@ 4 g—No incigent Acguracy = '3
9 Hz @ ' 0 g—No incigent Accufacy =25
9 rz @ 30 9 s—No ncigent Accutacy =

b) Y-Z Axis

Resanarce was obsered at 3 Mz 8 Hz & 26 2

Endurance Testing:

JHzZ 8H21&426H1 @ 4 g—Noncdent Accuracy = '5%
JIMz BH2 & 26 M2 @ ' O g—No nCigent Accuracy = 25
3z @ 3 g s~No incigent Accuracy = 3

8 Hz @ 3 g s—Inpul card tell out Accuracy =

26 Hz @ 3 g s~Rear cover 'ell ot Accuracy = 5%

. "~ ¢) Accuracy after testing = 15% of span
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6. Speedomax W L

Cat. No. ’ 30 134 13110294338 0-00 203
Serial No. & "I 28
Range ' .

Accuracy = * 5pan

5 - AR ARL IS GG HiA TS
. 1 8-712-7¢¢

a) X-Z Axis

o Y e ety d 3F 9 M2

Endurance Tesling:

ETEA . v O 4 gl Accuracy T 15%
D e B {05 ., T T al ! A S (A 2 4 .‘:‘A"’
il 3 e 1S WL ol L lpl Accutacy = 50%
b) Y-Z Axis
LN ; ~an o Kas Nbsetved
Endurance Testing:
A > A
. B . ., Arcyrdly % &2
. ACCUracy £ 0%
' - o eit . R tacy £ 75

} c) Accuracy after tesling = "o s Ut i ‘
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7. Speedomax G Strip Chart

Cat. No. 51 3!

Serial No. 2 #3.31412 1.4
Range 0 10 ~y

Accuracy = '3+ of s3an

8) X-Z Axis

Resonance was ooserved at 5 H2
Endurance Testing:

SHZ@ 4 g-—Noincgent Accuracy = 15%
SH2 @ 1 0 g—No incigent AcCcuracy = 25%
) SHz @ 30 gs—Connection 1o amuiber shcope’ Droke

atter 25 sec Repiaced chcpper ang

continueg tesiing Accutacy = 73%
b) Y-Z Axis
Resonance was opserved at 5 Mz
Endurance Tesling:
SHz@ 4 9—No ncigent Accuracy = 15%
-HZ@ 10 g—No ncigent Accuracy = 2%
5Hz @ 30 gs—No incident Accuracy % 75%

¢) Accuracy alter testing = 5% of span
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9. Speedomax 660

Cat.No. =o5 3
Serial No

Range

Accurecy

a) X-Z Axis

2L a € was

Endurance Tesiing

K. @ 43 '

b) Y-Z Axis

Mo 3

Endurance Testing

1R M2

18 Hz @

c) Accuracy alter tesling
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SUBJECT : TURBINE BYPASS VALVE SURVEILLANCE

This subject is addressed in response to NRC Staff Ouestion 212.64A.

L. F, Wooden
/dk
6=4~-81



SUBJECT: FEEDWATER LEVEL 8 TRIP SURVEILLANCE

This subject is addressed in response to NRC Staff Question 212.64A.

L. F. Wooden
/dk
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SUBJECT: Disposition of Certain Ommissions in
Section 7.3 of the Fermi 2 FSAR

Edison considered the staff reviewers' requests that both
the Containment Spray mode of the RHR System and the Main
Steam Ifclation Valve Leakage Control System be added to

Section .3 of the FSAR.

The Containment Spray mode of the RHR System is discussed
in FSAR Sections 5.5.7.3.3 and 6.2.1.3.2. No credit has
been taken for this system in any safety analysis, there=-
fore, a description of the system should not be included

in Section 7.3.

The MSIV LCS was added subsequent to the initial authorship
of the FSAR. A fairly complete discussion of the system and
its safety design criteria can be found in Appendix 9A.
Direct formal reference to Appendix 9A will be made in

Section 7.3 of the FSAR as shown on the attachment.

L. F. Wooden
/dk
Attachment
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7.3 ENGINEERED SAFETY FEATURE SYSTEMS

Included in this section are descriptions and analyses of the
instrumentation and controls for the following ESF systems:

a. Emergency core cooling system

b. Primary containment and reactor vessel isolation
control system

¢. Emergency core cooling auxiliary system
d. Emergency equipment cooling water system
e. Main control room atmospheric control system
f. Standby gas treatment system
g. Standby power system
h. Post-LOCA combustible gas control system,
The format of this section departs from the Standard Format Guide

in that the description and analysis are grouped together under
each system heading rather than by descriptions and by analvses.

iy
7.3.1 Emergency Core Cooling System

7.3.1.,1 Design Basis Information

The design basis information for the ECCS, required by Section 3
of IEEE 279-1971, is provided in Subsection 7.1.2.1.3,

7.3.1.2 System Description

The ECCS includes the following subsystems:
a. High pressure coolant injection system (HPCI)
b. Automatic depressurization system (ADS)
¢. Core spray system

d. Low pressure coolant injection (LPCI) mode of the RHR
system, .

The purpose of ECCS instrumentation and control is to initiate

appropriate responses from the ECCS to ensure that the fuel is
adequately cooled in the event of a design basis-LOCA accident.
The cooling provided by the system restricts the release of '
radicactive materials from the fuel by preventing or limiting the
extent of fuel damage following situations in which reactor
coolant is lost from the NSSS. .

7.3=1
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INSERT 4

A discussion of the Main Steam Isolation Valve Leakage Control System

is incorporated in Appendix 9A.

L. F. Wooden
/3dk
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