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. Wll~" %:~3mlt,;-''~uzi c.~n nEGULATORY CO>VeiVel~l~.;
WASHINGTON, D. C. 20555

June 16, 1981

Docket Nos. 50-315
and 50-316

Mr. John Dolan, Vice President
Indiana and Michigan Electric Company
Post Office Box 18
Bowling Green Station
New York, New York 10004

Dear Mr. Dolan:

In our October 6, 1980 letter we enclosed our Safety Evaluation Report
(SER) on the D. C. Cook Nuclear PIant, Unit Nos. 1 and 2 Auxiliary Feed-
water (AFW) System Reliability. In our letter and SER we indicated that
there were four items for which our review was not complete. In our
June 1, 1980 letter we stated that we have completed our review of
your responses to two of the items and have concluded that'.they were
acceptable. We further stated that our review of the .remaining two,
items was still continuing. These items are:

I. Additional Recommendation 3 (Task Action Plan Item II.E.1.2) ~-
The safety grade design (long term requirement) for AFW flow indi-
cation is still under review. Additional clarification of our
requirements for this item is included in our September 5, 1980
letter on Preliminary Clarification of TMI Action Plan

Requirements�

.

2. Long Term RecomIIendation GL-5 (Task Action Plan Item II.E.1.2)-
The safety grade design for AFW automatic initiation signals, and
ci rcuits is still under review. Additional clarification of our
requirements for this item is included in our September 5, 1980
letter on Preliminary Clarification of TMI Action Plan Requirements.

We have now completed our review of your responses to these items. In
your response you coIImitted to install environmentally qualified auxiliary
feedwater flow transmitters on a schedule that will comply with NUREG-0736
implementation schedule guidelines . Subject to your completion of this
installation we find your responses acceptable; Please.. note that this
also completes Task Action Plan Item II.E.1.2.
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Nr. John Dolan

The installation of the environmentally qualified Auxiliary Feedwater
System flow transmitters will be reviewed by the Office of Inspection
and Enforcement.

Enclosure:
SER 5 TER

Sincerely,

Q LC'L.LLL C(1, if<.L~.~<
'teven A. Varga, Chief(
Operating Reactors Branch 81
Division of Licensing~

cc: w/enclosure
See next page



:!r~ Joh,", Ool an
ndi ana and !'iich i gan Electri c Co~~any

CC: Hr. Robert M. Jurgensen
Ch'.ef IJuClear Engineer
American Electric Power

Service Corporation
2 Broadway
hew York, Hew York 10004

C-:. aid Charnof-", squire
Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.H.
li'ashinqton, O. C. 20036

Naude Preston Palehske Memorial
Library

500 Harket Street
St.. Joseph,, Hichigan 49085

Yr; O., Shall'er Plant Hanager
Oona]d C.. Cook Nuclear Plant
P. 0. Box 458 .

Bridgman, Michigan 4g106

U. S. tluclear Regula.ory Commission
Pesident inspec ors Office
770 Red Arrow Hicnway
Stevens vi 1 le, Hi chi gan 49127

Hill am J.. Scanlon, Esquire
2034 Pauline Boulevard
Ann Arbor, Hichigan '48103
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TASK ACTION "PL'AN - ITEM'IE'.E:1.2

INTRODUCTION AND SUMMARY

To improve the reliability of Auxiliary Feedwater Systems (AFWS) at pressurized

water reactor (PWR) facilities, the staff is requiring licensees to upgrade the system

where necessary to ensure safety grade automatic initiation and flow indication. The

criteria for this upgrading are contained in NUREG-0737 (Clarifications of TMI A'ction

Plan Requirements), Section II.E.1.2.

The evaluation of the D. C. Cook Units 1 8 2 AFWS design was performed for the NRC

by Franklin Research Center (FRC) as part of a technical assistance contract pro-

gram. The results of the FRC evaluation are reported in the attached Technical

Evaluation Report (TER - C5257 - 292/293).

,.Based. on our review of the. FRC TER, we conclude that the AFA automatic initiation

and flow indication designs are acceptable with the exception noted'elow.

EVALUATION

The attached TER provides a technical evaluation of the electri'cal, instrumentation,

and control design aspects. of the D; C. Cook Units, 1 8 2 AFWS with regard. to automatic

initiation and flow indication.

The environmental qualification of safety related systems including AFWS circuits

and components is being= reviewed by the. Environmental gualification Branch as part

of their review of licensee responses to "Guidelines for Evaluating Environmental

gualification of Class 1E Electrical'quipment in Operating Reactors," issued to

the licensee in NRR'etter dated. March 5; 1980.

In order to adequately determine. from the control room the performance of the AFWS,

steam generator. level instrumentation is used; in addition to flow indication. The
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~ ~ P:on . e fnv'hi s steam gene} QtAY' ~"~~ ~ ~<trumen tat'/on are specified in

P, " latory Guide 1.97 Revision 2 (R. G. 1.97 - "Instrumentation for Light-liater-

Cooled Nuclear Power Plants to Assess Plant and Environs Conditions During and

Following an Accident" ). The steam generator level instrumentation at D. C.
Cook'ust

be in conformance. with. these requirements and implemented in accordance with
A

the schedule indicated in the referenced R. G.

CONCLUSION

Based on our review of the Franklin Research Center TER, we agree with their findings

that the D. C..Cook Units 1 8 2 AFMS automatic initiation and flow indication comply

with the staff's long term safety grade requirements with the. exception of the AFW

flow transmitters which are not safety grade. By letter dated January 8, 1981.

the licensee has committed to install envi ronmen'tally qualified auxiliary feedwater

flow transmitters that comply with NUREG-'3737 implementation schedule. OISE shoul'd

verify the implementation of this. commitment.
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1 INTRODUCTION

1.1 PURPOSE OF REVIEW=-

The purpose of this review is to provide a technical evaluation of the

emergency feedwater system design to verify that both safety-grade automatic

initiation circuitry and flow indication are provided at D. C. Cook Units 1

and 2. In addition, the steam generator level indication available at D. C.

Cook is described to assist subsequent NRC staff review.

1 2 GENERIC ISSUE BACKGROUND

A post-accident design review by the Nuclear Regulatory Commision (NRC)

after the March 28, 1979; incident at Three Mile Island (TMI) Unit 2 has

established that the auxiliary feedwater (AFW) system should be treated, as a

safety system in a pressurized water reactor (PHR) plant. The designs of
safety syst:ems in a nuclear power. plant are required to meet general design
criteria (GDC) specified in Appendix A of the 10 CFR Part 50 [1J.

The relevant design criteria for the AFW system design are GDC 13, GDC

20, and GDC 34. GDC 13 sets forth the requirement for instrumentation to
monitor variables and systems (over their anticipated ranges of operation)
that can affect reactor safety. GDC 20 requires that.a protection system be

designed to initiate automatically in order to assure that acceptabl'e fuel
design limits are not exceeded as a result of anticipated operational
occurrences. GDC'4 requires that the safety function of the designed system/

that is, the residual heat removal by the AFW system, be accomplished even in
the case of a single failure.

On September 13> 1979, the NRC issued. a- letter [2] to each PHR licensee
that defined a set. of short-term; requirements specified. in NUREG-.0578. [3),. It
required that the AFW system have automatic initiation and singl'e failure-
proof design consistent with the requirements of GDC 20 and. GDC 34. In
addition, auxiliary feedwater flow. indication in the control room shall be.

provided to satisfy the requirements set forth in GDC 13.

llUI~1 Franklin Research Center
A Ceca on d The Fwnkhn huuMc
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During the week of September 24> 1979, seminars were held in four regions
of tne country to discuss the impact of the short-term requirements. On ~ I

October 30, 1979, another letter was issued to each PHR licensee providing
additional clarification of the NRC staff short-term requirements without
altering "heir intent [4] .

Post-TMI analyses of primary system response to feedwater transients and

reliability of installed AFH systems also established that, in the long term,
the AFH system should be upgraded in accordance with safety-grade require-
ments. These'ong-term requirements were clarified in the letter of September

5, 1980 [5]. This letter incorporated in one document, NUREG-0737 [6], all
l8I-related items approved by the commission for implementation at this, time.
Section II.E.1.2 of NUREG-0737 clarifies the requirements for the AFH system

automatic initiation and flow indication.

1.3 PLANT-SPECIFIC BACKGROUND

The Indiana 6 Michigan Electric Company responded to NRC requirements,.„
through letters [7-12],, with supporting documents and logic, diagrams,,

describing the AFH systems at the Donpld C. Cook Units 1 and 2.

The Franklin Research Center (FRC) staff. started a review- of the AFH

systems at the Donald C. Cook Units. on September 19, 1980, based on the

criteria described in Section 2, of this report. In a conference call among,

staff of the Licensee, FRC, and NRC on September 30; 1980, FRC requested more.

information, and the Licensee documented the additional information. in a

letter to the NRC dated-'ecember 10, 1980 [13].

a a
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2. REVIEW CRITERIA

To improve the reliability of the AFH system, the NRC required licensees
to upgrade the system, where necessary, to ensure timely automatic initiation
when required. The system upgrade was- to proceed in two phases. In the short

r

term, as a minimum, control grade signals and circuits were to be used to auto-
matically initiate the APH system. This control grade system was to meet the.

following requirements of NUREG-0578, Section 2.1.7.a- f3):

"1. The design shall provide for the automatic initiation of
the auxiliary feedwater system.

2. The automatic initiation signals and circuits shall be
designed so that a- single failure will not result in the
loss of auxiliary. feedwa ter system function.

3. Testability of the initiating signals and circuits shall be
a feature of the design.

4; The initiating signals. and circuits shall be powered from
the emergency buses..

5. Manual capability to initiate the auxiliary feedwater sys-
tem frora the control room. shal'1 be retained and shall be

~ implemented so that a single failure in the manual circuits.
will not result in the loss of system function.

6. The ac motor-driven pumps and valves in the auxiliary feed»
~ater system shall'e included in the automatic actuation
(simultaneous and/or. sequential) of the. loads to the emer-

gency buses.

7. The automatic initiating signals and circuits shall be
designed so that their. failure will not result in the loss
of manual capability to initiate. the ARf system from the
control

room."'n

the long term, these signals and- circuits were to be upgraded in accor-
dance with safety-grade- requirements. Specifically, in addition'o the above

requirements,. the automatic initiation signals and circuits must have indepen-
dent channels, use environmentally qualified. components, have. system bypassed/
inoperable status 'features,, and conform to control system interaction criteria.,
as stipulated in IEEE Std ?79-1971 [141.

ll(Ij Franklin Research Center
h ~sun AThc Fra~ Inscnucc ~
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The capability- to ascertain the AFH system performance from the control
room must also be provided. In the short term, steam. generator lev 1 indica-
tion and flow measurement were to be used to assist the operator in maintaining
the- required steam generator level during AFH system operation. This system

was to meet the following requirements from NUREG-0578, Section 2.1.7.b:

"1. Safety-grade indication, of auxiliary feedwater flow. to each
steam generator shall be provided- in the-control room.

2 The- auxiliary feedwater flow instrument channels shall be
powered from the emergency buses consistent with- satisfying
the emergency power diversity requirements of the auxiliary
feedwater system set forth in Auxiliary. System Branch
Technical Position 10-1 of. the Standard Review Plan,
Section 10. 4.9 [Ref. 15 in this report),.

"'he

NRC staff has determined. that, in the long term, the overall. flowrate
indication system for Westinghouse plants should include at. least one auxiliary
feedwater, flowrate indicator for each steam generator. The safety-grade flow-
rate indication system, must satisfy the single failure criterion, be environ»

mentally qualified',, have as a design feature the capability- to test the indi.-,.

cating channels, and; conform: to the control. system interaction criteria/ as,

stipulated'n IEEE Std, 279-1971.

The operator relies on steam generator level instrumentation, in addition.
to auxiliary feedwater flow indication, to determine AtÃ- system performance.
The requirements for this- steam generator level instrumentation are specified
in Regulatory Guide 1.97, Revision 2; "Instrumentation for Light-Rater.-Cooled
Nuclear Po~er Plants to Assess Plant and Environs Conditions During

and'ollowing

an Accident"'16) ..

(1|
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3. TECHNICAL EVALUATION

3.1 GENERAL DESCRIPTION OF AFH SYSTEM

The Donald C.. Cook Units 1 and 2 are Westinghouse-designed "four loop"

nuclear generating plants. The AFH systems for the two units are essentially
identical and are., by design, part of the engineered safety features (ESF).

The Licensee has proposed modifications of the AFH system to meet long-term

safety requirements. FRC's review is based on those proposed modifications.

For each unit, the AFH system consists of a steam-turbine-driven pump and

two motor-driven pumps. The steam-turbine-driven pump supplies. auxiliary
feedwater flow to each of the four steam generators of its associated unit.
The two motor-driven 'auxiliary feedwater pumps supply two steam generators

each (i.e., the east motor-driven pump supplies steam generators Nos. 2 and 3,.

and the west motor-driven pump supplies steam generators Nos. 1 and 4.

FM0-211, -221, —.231, and -241 (Unit 1 or Unit 2) are the steam generator

supply valves from the turbine-driven auxiliary feedwater. pump (TDAFP). These»

motor-operated valves are normally open, but each may be closed'y'he control
room operator in the event of a Zeedwater or steam line break., They also may,

be throttled to regulate steam generator .level. In the event of a steam line
break and rapid depressurization of a. steam generator, or upon detection of. a-

high flow at the TDAFP; these valves. are. automatically driven to an intermed-

iate position to prevent pump runout. On. loss, of power, the valves. fail as is..

FM0-212, -222, -232, and -242'Unit 1'r Unit 2) are the steam generator

supply, valves from the motor-driven auxiliary feedwater pumps (MDAFP). These.

motor-operated valves are normally closed: and. are opened" and/or throttled, as

described above; The valves open automatically as. a result of any of. the.

signals which require MDAFP'tart-up for that unit., On loss of power., the

valves fail as is. A single failure (a safety bus blackout) will cause the.

failure of a; MDAFP'nd prevent the associated motor-operated valves, from

opening.. However', the remaining, MDAFP and: TDAFP are capable of supplying
water to their respective steam generators, thus satisfying the single failure.
criterion.

U00 Franklin Research Center
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Stea- is supplied to the TDAFps from the Nos. 2 and 3 steam generators of
the associated unit. The steam is taken upstre"m of the main steam

isolation,'alves.

The TDAFP steam supply isolation valves (HCM-221 and -231) are
normally open, allowing steam pressure to be available up to the trip-and-
throttle (TaT) valve at each turbine. The motor-operated steam isolation
valves (MCM-221 and -231) can be opened or closed from the control room; on

loss. of power, they fail as is. The TST valve opens automatically when the
TDAFP receives a start-up signal.

Each auxiliary feedwater pump has an emergency leakoff line and a test
line. The emergency leakoff line ensures a minimum flow through the pump to
prevent pump overheating and possible damage. The test valves are normally
closed. They are diaphragm type valves, spring actuated to fail closed on loss
of air pressure. Should the test valves be left in the open-, position, 'an auto-
matic start-up of the auxiliary feed pumps will automatically close them.

3.2 AUTOMATIC INITIATION

3.2.1 EVALUATION

+e automatic initiation signa1s and circuitry for the, AFH systems at
D. C. Cook Units, 1 and 2 comply with. the general functional requirements of
IEEE Std 279-1971 (14]. The following signals are used for auxiliary
feedwater automatic. initiation:

A.. Turbine-Driven Auxiliary Feedwa ter Pump

l.. low-low steam generator water level in any two of the
four steam generators (possible loss of feedwater or
steam line .break)

2; undervoltage of'eactor coolant pumps {RCP) bus;
(anticipation of loss of offsite power)

B. Motor-Driven Auxiliary Feedwater Pumps.

1.. low;low steam. generator. water level, in any one of the
four steam generators

2'ndervoltage of RCP bus. {two out of four logic)

3. any- safety injection. actuation signal derived, from:

99 Frankiin Research Center
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a. low pressurizer pressure

b. high differential pressure between steam lines

c. high steam flow in two steam lines, coincident with
either low-low Tavg or low steam line pressure
{Unit 1 only)

d. low steam line
prcssure'�

(Unit 2- only)

e. high containment pressure

4. blackout safeguards sequence

5. loss of main feedwater pumps.

The TDAFP- can also. be started, manually from the local hot shutdown panel
or remotely from the control room; the MDAFP can also be started manually.

The automatic initiation signals. and circuits for the AFH systems at the

D. C.. Cook plant comply with the single-failure crite'rion. of XEEE Std

279-1971. The" initiating signals and associated circuitry that actuate the.

AFH system are the same as those used to initiate the reactor trip and the

ESFs., They are powered from the essential buses. A two-train concept is used

for redundancy, and the- Licensee has stated that the channels, which provide.
the AFH system automatic initiation signals are independent and physically
separated. In addition, no single failure. within. the manual. or automatic

initiation systems will prevent initiation of auxiliary feedwater by manual or
automatic means. In case* of safety bus blackout, the. motor-driven pumps start
in. sequence onto the diesel generators with the remainder of the blackout
load. For safety injection coincident. with safety bus blackout, the motor

starts. in sequence with the remainder. of the safety injection loads.

The. PZW system. and: components, are'ested. in accordance with technical.
specification requirements.. During. each work shift, the sensors used in auto-
matic initiation circuits, the steam generator water level indicators, and the
4-kV'us loss of voltage. and undervoltage detectors are. checked. for operation
by cross;checking between. channels.. The channel. functional tests.- for logic;
trip circuits and trip set points. are performed once a month. The auxiliary-
feedwater. pumps are tested monthly by manual initiation from. the control. room..

The operabil'ity oE'he auxiliary Eeedwa.ter pumps. and, power-operated. valves. are:

U00 Franklin Research Center'~s~ or Thc frsnvus lnsome»



checked, at least once every 18 months during shutdown, by verifying that the

pumps and associated valves operate automatically upon receipt of each auxil-

iary feedwater actuation test signal (including blackout signal) that simu»

lates emergency operation of the system.

The Licensee has stated that the automatic initiation signals for the AFH

system- that are generated by the ESF actuation system are designed as a minimum

in accordance with IEEE Stds, 279-1971 and 323-1974 (17]... Adequate environ-

mental qualification 'of the circuits and components is reviewed separately by

NRC staff and is beyond the scope of the present FRC task.

There are no bypasses at the system level during periodic testing of the

AFH system automatic initiation circuits for the D. C. Cook plant., The status

of process analog channels and trip circuits during surveillance testing is
indicated on the ESF'ypass panel in the control room. No interaction between

the AFH. system safety and control funct'ions, was found';

The operating bypasses associated with the automatic initiation logic are:.

A. Turbine-Driven Auxiliary Feedwater Pump

There are no, bypasses in the TDAFP logic which prevent
automatic initiation..

'.

Motor-Driven Auxiliary Feedwater Pump

There are two. bypasses in the MDAFP automatic initiation
logic ~

1. The P-Il interlock in the reactor protection system
(RPS) logic is. used to allow the manual block of the
safety- injection actuation signal generated by low,
pressurizer pressure. This interlock is reset
automatical1y when pressurizer pressure goes above 1915

psig for Unit, 1 and. 2010 psig for Unit'.

2. The p-12. interlock in the RPS logic is used to allow the
manual block of'he safety injection, actuation signal
generated'y (a) high, steam flow in two steam lines.
coincident; wi.th low steam line: pressure in Unit 1, and,

(b) low» steam line pressure in Unit 2.. This interlock
(both units) is, reset automatically when primary systera
temperature is above the- low-low Tavg set. point of
5410F.

t)Ij franklin Research Center
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The remaining signals that generate a safety injection actuation (which

automatically starts the HDAFPs) and the automatic MDAFP start-up signals
listed earlier do not have operating bypasses.

3. 2 ~ 2 CONCLUSION

Based on the evaluation documented in Section.3.2.1, it is found that the

initiation signals,, logic, and associated circuitry of the ASH systems at
D. C. Cook Units 1 and 2 comply with the long-term safety-grade requirements

of Section 2.1.7.a* of NUREG-0578 (3] and the subsequent clarification issued

by the NRC.

3. 3 FQM INDICATION

3.3.1 EVALUATION

Flow indication is used to. ascertain the performance. of the AFH systems at
the D. C. Cook plant. The AFH system flow indication consists of individual
sensors, current loop circuitry, and individual meters for, each, of the four.

auxiliary feedwater lines, one to each steam generator. The major equipment

used in the indication system is individual differential pressure transmitters,
individual 'dc power supplies, and. individual dc ammeters. The auxiliary feed-
water flow indicators (FFI-210, FFI-220< FFI.-230,. and FFI-240) are fed from
the balance-of-plant (BOP) inverter in each unit (non-class lE),. which. is. an.

uninterruptible power source fed by the CD battery of Unit 1 and the AB

battery of Unit 2. (safety-related. station batteries). One instrument channel

per steam generator is provided. The flow indication instruments are located
on Panel, SG. in the main control. room and on. the appropriate hot shutdown- panel
for each unit. Also, each. pump has: a- discharge pressure; indicator'FPI-244'<
FPI-253',, FPI-254) in the control room.. The pressure indicators. are powered'. by

the same source as the flow indicators. Operability of this power source. (BOP

inverter) is required'y the Technical Specifications.

The* present transmitters, located outside. containment, are contro3 grade..

The Licensee has stated that the existing transmitters will be- qualified, or
replaced with ones qual'ified to the outside containment requirements. of IEEE,

Std 323-1974. by. January, 1, 1981.,

~Jtl0 FranMin Research Center
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The AFH system flow indication by itself does not satisfy the single
failure criterion; however, each flow channel is backed by steam generator - ~

level indicators. Testing of the AFH system flow indication is provided in
accordance with the D. C., Cook plant Technical Specifications. Under surveil-
lance requirer.".ents, the auxiliary feedwater pumps are started at, 1'east once

every 31 days using the pump recirculation lines, and the. flow is checked.

The AFH system flow indication channels are calibrated during refueling
outages.

The flow channels have no control functions and are used for indication
only. The indication error is not greater than +5.5%.

3. 3. 2 CONCLUSION

Based. on the review detailed, in the previous section, it is concluded

that the flow channels of the AFH systems at D. C. Cook Units 1 and 2 comply

with the long-term safety-grade requirements of Section 2.1.7.b of NUREG-0578

and the subsequent clarification„ issued by the NRC, with the exception of the

flow transmitters,, which. are control grade.

3 4 STEAM GENERATOR LEVEL INDICATION DESCRIPTION

The D. C., Cook. steam generator. leve1 instrumentation is described here to

document the in-place hardware for subsequent NRC evaluation. The

instrumentation consists of three safety-grade narrow-range level channels and

one non-safety-grade wide-range level., channel per steam generator.. The

narrow-range level channels. are designed as; part of the ESF and meet'he

single failure criterion.. The three narrow-range level indicators are used in
the RPS'n a. 2, out of. 3'oincidence logic; The testing of, narrow-range

channels- is, performed. under Technical. Specification surveillance.
requirements'n

a shift (channel check), monthly (functional test),. and refueling outage

(calibration) basis.

The L'icensee stated that the wide-range channel is. not used in any protec-
tion system and therefore is not designed'o meet. safety-grade. criteria.

uuu Franklin Research Center
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All steam generator level measurement systems are supplied from the vital
instrument buses, which are Class 1E uninterruptible power sources. There~ are

four independent vital instrument buses: Channels 1, 2, 3, and 4.

The. level instrumentation for the steam generators is. tabulated below:

A. Steam Generator No. 1

BLP-110, Channel 4 Indicator
BLP-ill, Channel 2 Indicator-Recorder
BLP-112; Channel 3 Indicator
BLI-110,+ Channel 4 Indicator-Recorder

B; Steam Generator No.

2'LP-120,Channel 4 Indicator
BLP-121, Channel 1 Indicator-Recorder
BLP-122, Channel 3 Indicator
BLI-120,* Channel 4: Indicator-Recorder

C. Steam Generator No. 3

BLP-130, Channel 4'ndicator
BLP-131, Channel 1'ndicator-Recorder
BLP-132, Channel 3 Indicator
BLI-130,*'hannel 4 Indicator-Recorder

D. Steam Generator No.. 4

BLP-140~ Channel 4
Indicator'LP-141,

Channel 2 Indicator
BLP-142, Channel 3 Indicator-Recorder
BLI-140,,* Channel. 4'ndicator-Recorder

Note: Asterisk indicates wide-range level indicator.

All, indicator and recorder elements have D'Arsonval movements,, which

obtain their: energy from, the. transducer. system and require no further energy. to

drive; the indicating.. devices. The chart motors'f the recorders, which are; not

required for recorder pen indication, are fed f'rom non-safety-grade BOP control.,

buses.

A'll. narrow.-range channels have a: range of. 144„ inches'. and'egin to indicate

at 431 inches of water

(l)l) FranMin Research Center
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4 ~ CONCLUSIONS

The FRC review of the D. C. Cook Units 1 and 2 AFH system automatic

initiation circuits and flow instrumentation concludes that these systems

comply with the long-term safety-grade requirements with the exception of the

flow transmitters, which are presently control grade.

M Frankiin Research Center
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