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INTRODUCTION

The Donald C. Cook Nuclear Plant, owned by the Indiana and
Michigan Electric Company and located five miles north of
Bridgman, Michigan, consists of two 1100 MWe pressurized water
reactors. The Nuclear Steam Supply Systems for boch unics are
supplied by Westinghouse with a General Electris turbine-
generator on Unit 1 and a Brown-Boveri turbine-generator on Unit
2. The condenser cooling methcd i1is open cycle, using Lake
Michigan water as the condenser cooling source. The Donald C.
Cook Nuclear Plant was the first nuclear facility to use the

ice condenser reactc™ containment system, vhich utilizes a heat
sink of borated ice in a cold storage compartment located inside
the containment. The architect/engineer and constructor was the
American Electric Power Service Corporation.

This report was compiled by Mr. J.F. Stietzel, with information
contributed by the following individuals:

D.C. Palmer - Personnel Exposure Summary
\

R.L. Otte - Inservice laspection

E.A. Abshagen - Changes to Facility



1.16 REPORT - WORK FUNCTION CATAGORIES

Reactor Operations and Surveillance

Those activities involved with operating the plant or monitoring it's
operation, inciuding chemistry, performance testing, surveillance testing,
et~. The plant may be at any power level, including zero, and still have
work falling into this area. Many STP's run during shutdown or refueling
may still fall into this catagory.

Routine Maintenance

A1l equipmnt or system maintenance, whether preventative or restorative,
which does not involve significant modifications to equipment or cystems. In-
cludes is C&I repair work, as we'l as work to adjust operable equipment to
improve performince (adjusting fan blade pitch, for examgle).

Inservice Inspection

Inspections of equipment and zvstems to monitor changes that would be
detrimental to function or integrity. Also included is all work required to
permit such inspections, such as building required scaffolding, removing or
replacing supports or insulation, or disassembly of valves, pumps, etc. Not
included are inspections to assess or monitor normal wear, etc. For example,
dissembly of a charging pump to irspect bearing wear would not be Inservice
Inspectior, but dissembly to inspect for rotor cracking or casing damage would
be. Inspection of a weld on a newly added Tine is Special Maintenance, or
inspection of a weld repair at a leaking fitting is Routine Maintenance.

Special Maintenance

A1l work on equipment or systems performed to make significant modifica-
tions. Installation of new systems or equipment, replacement or addition of
supports or hangers, addition of new lines or instruments, removal . - existing
equipment, replacement of existing equipment with significantly different
equipment are all Special Maintenance. For example, replacement of a properly
functioning, original equipment pressure transmitter with a different nodel
with improved charac!eristics or certification would be Special Maintenance,
but replacement of a malfunctioning pressure transmitter with a newer or im-
proved model would probably be Routine Maintenance.

Waste Processing

A11 work associated with decontamination of equipment, areas, systems,
etc. (if not an integral part of another job, such as pump repair), collec-
tion and processing of waste, whether solid, 1igquid, or gas. Operations in
support of waste handling are also included. For example, draining a filter
to permit changing it, or venting it after changing are part of Waste Pro-
cessing, but valving a clean filt:r into the system is Reactu- Operations.
Repair of the Baler or drumming room rane is Routine Maintenance.
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REFUELING

A1l work directly concerned with refueling the reactor, including all
support operations, is classified 2z Refueling. Testing the polar cra-e or
installing the cavity filter rig is part of Refueling, as is cavity decon
before or after flood-up. Changing the cavity filter, however, is Waste
Processing and fixing the manipulator crane is Routine Maintenance.
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Reactor Operatiors & Surveillarce
2

Paintenance personnel 2 2 e 2.862 e.002 2.000
Operations Personrel 73 2 2 22.3901 2.229 2.222
Health Fhysics Perscnnel 20 ¢ 4~ 3.595 2.0e2 14,832
Superviscry Perconnel 3 2 2 2.584 2.2 2.000
Fngireering Persounel 2 2 e 2.002 2.00e¢ @.e2e
_houtire Mairte arce
~ PFaintenznce Personnel 12e 4 124 76 .467 1.199 44,952
Operaticrs Percorrel 17 3 6 8.938 0.200 1.255
Hezlth Fhysics Personnel 8 2 14 1.052 2.eeo 3.102
Svpervisory Persornel ) ) 3 2.823 2.e00 2.627
Engineering Personnel T 2 9 2.054 2.342 6.542
Is-Service Inspectiorn
Faintenence Fersonnel 29 3 126 7.324 2.57% 72.819
Cperaticrs Personrel ? 2 7 1.532 2.279 255
Health Fhysics Personnel 18 2 36 4,048 2.220 1¢.€20
Superviscry Persorrel 1 2 3 2.141 2.272 1.212
Engincering Personnel 8 4 5 1.354 2.939 2.76¢
fpecial Mairterarce
Maintenznce Personnel 10 2 23€ €.191 2.826 146.€01
Operaticrs Persornel 1 2 21 2.203 2.022 11.374
Health Fhysics Personnel 2 2 13 0.000 2.220 2.899
Supervisory Persorrel 1 1 7 2.111 2.518 5.913
Engineering Fersonnel - < & 2.254 2.68@ 1.647
 Waste Processirg
. PMaintenence Ferscnnel 21 1 60 4 .F60 9.'51 54.128
Operatiors Persornel 1 ) 2 2.142 2.202 2.002
Beelth Fhysics Personnel 7 e 18 1.973 2.eee 9.817
Supervisory Personnel 3 2 2 3.248 2.200 2.202¢
Engineering Perscnanel 1 2 2 ¢.528 2.000 0.e00
. efuelirg
Maintenence Personnel € 2 37 Z.F44 1.174 20.950
Operatiors Percornel 4 2 3 1.212 2.222 4,182
Health Fhysics Personnel e " 3 2.002 d.0002 2.536
Supervisory Perscnrel 2 2 1 2.878 ?.222 2.147
¥ngineerirg Personnel ¢ 2 ¢ e.ee2 e.oe0 2.eeo
Tetals
. Painten:znce Personnel 114 € 430 93.154 7.925 319.450
Operations Personrel o4 2 34 32.928 2.000 23.866€
Health Fhysics Perscanel 26 3 74 12 .€623 e2.eee 41.80€
Supcrvisory Persornrel 12 1 7 ?.385 2.51¢€ 7.877
Engineerirg Perscnnel 12 ? 10 4.772 1.871 2,040
frard Totals 258 14 373 153.033 10.414 401,748



STEAM GENERATOR INSPECTIONS

The attached report delineates the complete results of Steam
Genera*or Tube Inservice Inspections and any resulting plugging
performed during calendar year 1383. As a result of these
inspections, 18 tubes were plugged in Unit 1 and 9 tukes were
plugged in Unit 2.



1983 ANNUAL INSERVICE INSPECTION REPORT OF UNIT NO.l
STEAM GENERATORS

During the Unit 1 Refueling Cutage which commenced on July 15, 1983,
Westinghouse Corporation performed an ~ddy current examination of all
four steam gene-ators.

The performance of eddy current testing in the steam generators was not
required during this outage by ASME Code Section XI,

1974 Edition, 1975 Addenda, Regulatory Guide 1.83 or the Unit 1
Technical Specifications. However, Plant Management and Senjor
American Electric Power Corporation Management had planned an eddy
«wrrent inspection program for the Unit 1 steam generators.

The schedules’ steam generator (S/G) eddy current testing (ECT) on Cook
Unit 1 started July <3 and was completed August 8. Two thousand seven
hundred and forty (2740) tubes in each S/G were inspected. Indications
of imperfections ( 20% through-wail damage), degradation (20-39%
through-wall damage), and defects ( 40% through-wall damage) were
found in the hot legs of all four S/G's. The indications can be
divided into two groups: 1) the tube bundle, and 2) those occurrinc
on top of the tube sheet. 1In addition to these indicatiocns, tube
denting at the top of the tube sheet, primarily in the sludge pile
region, was reported. Totals for each of the four S/G's and the
remedial action taken when necessary are identified in the following
data summarization.

Hot Leg Indications Dents

20% 20-39% 40% Total

S/G No. 11 31 1
S/G No. 12 43

§/G No. 13 22 32
§/G No. .4 34 8

34 127
53 153
59 233
44 132

N U

Breakdown Of Hot Leg Indications (AVB/TTS*)

20% 20-39% 40%

§/G No. 11 1/30 0/1 0/2
§/G No. 12 2/41 3/5 0/2
§/G No. 13 2/20 32/0 5/0
§/G No. 14 4/30 3/5 0/2

Tubesheet



Designated Tubes Plugged

§/G No. 11

Indication
Row 18, <olumn 56 44% H/L - Mechanical Plug - C/L - Mechanica.
Row 2, Column 84 68% H/L - Mechanical !’'lug - C/L - Mechanical

S$/G No. 12

Indication

Row 14, Column 83 80% H/L - Mechanical Plug - C/L - Mechanical
Row 13, Column 85 64% ii/L - Mechanical Plug - C/L - Mechanical
Row 14, Column 82* 20% H/L - Mechanical Plug - C/L - Mechanical

*Plugged by mistake.

N/A H/L - Mechanical Plug - C/L - Mechanical
N/A H/L - Mechanical Plug - C/L - Mechanical
Row 1, Colurm~ 63 N/A H/L - Mechanical Plug - C/L - Mechanical
Row 1, Column 66 N/A H/L - Mechanical Plug - C/L - Mechnnical
Row 36, Column 38 42% H/L - Mechanical Plug - C/L - Mechanical
Row 36, Column 45 51% H/L - Mechanical Plug - C/L - Mechanical
Row 41, Column 55 41% H/L - Mechanical ?lug - C/L - Mechanical
Rew 36, Column A2 80% H/L - Mechanical Plug - C/L - Mechanical
Row 36, Column 63 54% H/L - Mechanical Plug - C/L - Mechanical

Row 1, Co.umn 19
Row 1, Column 60

N e e

1 Plugged because of unmeasurable indications o. inside of tubes
Plugged because of partial restriction

$/G No., 14

Row 12, Column 17 70% H/L

Row 21, Column 31* ©€4% H/L
Row 17, Column 33* N/A H/L

Row 18, Column 33* N/A F/L

Mechanical Plug C/L - Mechanical

Welded Plug - C/L - Mechanical Plug
Welded Plug - C/L - Mechanical Plug

Welded "lug - C/L - Mechanical Plvg

* 116 inches of tube removed from H/L side

: This tube was initially plugged with a —echanical plug and
subsequently with a weld«d plug after tube removal.

The 11 tubes having tnrough-wall defec.s greater than 40% were pl
Additionally, four row 1 tubes in S/G No. 13 were plugged, 3 due
unmeasurable indications of cracking on the inside of the tube at
U-bend hot leg tangent point and one because of a partial restric

Plug
Plug

Plug
Plug
Plug

Plug
Plug
Plug
Plug
Plug
Plug
Plug
Plug
Plug

Plug
1

ugged.

to
the
tion



(probably due to ovaling) at the U-bend cold leg targent point. Alsc,
an additional tube was mistakenly plugged by Westinghouse in S/G No.
13

A meeting was held with Westinghouse on August 8 to discuss the results
of this eddy current inspection, particularly the unexpected damage
found at the top of the tube sheet. 1In order to evaluate the severity
of this potential problem we removed three tubes from the hot leg side
of S/G No. 14 on September 9, 1983.

The three tubes were designated as Row 21 Column 31, Row 17 Cclumn 33
and Row 18 Column 33. The *ube desigrated Row 21 Column 31 was
previously plugged because of a 84% tubesheet indiction. The plug on
the hot leg side required removal prior to pulling this tube and the
plug in the cold leg side remained in place. The tube removal required
the mechanical plugging of the the additional two tubes on the cold leg
side of the steam generator.

All three tubes were cut just below the second support plate and then
were pulled through the tubesheet opening by means of an integral
gripper attached tc a hydraulic ram system.

Once the tubes were removed the tube sheet holes were prepared, and a
semi-automatic welding tool war installed in the channel head. The
welding tool was remotely contrelled from an area away from tne steam
generator platform. The weld piugs were installed in the prepared tube
sheet holes and wel-'‘ed into place.

The equipment and procedures were qualified by Tndiana and Michiaan
Electric Company Maintenance personnel and the welding was performed by
our Maintenance personnel with direction being provided by Westinghouse
personnel.

The final step in the process was a visual inspection of the welds by a
West inghouse Quality Assurance Engineer who indicated that the welds
were acceptable. In addition, the steam generator was fillcd with
water to 45 fe 't above ti.2 tubesheet and a leak test was performed
around the welded plugs with no evidence u. leakage noted.



1983 ANNUAL INSERVICE INSPECTION REPORT OF UNIT NO.2
STEAM GENERATORS
June 1983 Outage (Unscheduled)

On June 23, 1983, Unit 2 was taken out of service due to an indicated
primary to secondary leak in Steam Generacor No. 23 of .06 GPM. A
defec*ive tube Row 1 Columr. 72 was identified by helium leak testing.
All tukes in Rows 1 end 2 were individually tested by the helium
method and a scan was made of the iest of the tubes. Only the one
tube was found to be defective, and it was verified by eddy current
teiting and mechanically plugged. The tuhes surrounding Row 1 Column
72 were also eddy current tested with no defects found. The unit was
parallel July 9, 1983 at 2130 acurs.

October 1933 Outage (Unschedulcd)

On October 15, 1983, Unit 2 was taken out of service due to an
indicated primary to secondary leak occurring in Steam Generator No's.
21, 22 and 23.

The unit was drained to half-loop and the primary side of the steam
generators was opened on October 21 and helium leak cesting was started
on Octobe: 24. The {ollowing tubes were identified as leakers by
helium testing:

8/G No. 21 S$/G No. 22 S/G No. 23
Row 1, Column 84 Row 1, Column 73 Row 1, Column 24
Row 1, Column 88 Row 1, Column 25

As verifications of the helium testing, Westinghouse performed =ddy
current testing (ECT) on the leaking tubes and all tubes adjacent to
the leakers. ECT confirmed inside diameter indications in the U-Bend
region of each of the leakers. None of the other tubes tested showed
indications. ECT results were as follows:

Tube No. Defect Location
S/G No. 21 Row 1, Column 84 U-Bend, Hot Leg Tangent Point
§/G No. 21 Row 1, Column 88 U -Bend, Apex
S§/G No. <2 Row 1, Column 73 U-Bend, Cold Leg Tangent Point
S/G No. 23 Row 1, Column 24 U-Bend, Cold Leg Tangent Point
§/G No. 23 Row 1, Column 25 U-Bend, Cold Leg Tangent Point

The above five tubes were mechanically plugged by Westinghouse on
October 26 and 27.

The Unit went critical at 0544 hours and entered Mode 1 at 0643 on
November 7, 1983, Steam Generator No. 21 still showed some activity
following tube plugging.

The Unit was brought out of service again, on November 7, 1983, at 2128
hours after reaching an indicated primary to secondary leak rate of
approximately .293 GPM in Steam Generator No. 21.
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The primary manway was reonened and a visual examination of the
tubesheet was performed with the steam generator fu'l of water. The
visual examination identified a positive leaking tube on the hot leg
side in Row 16, Column 40. Temporary plugs were inserted intc the
leaking tube, both hot and cold leg tubesheets, so that the steam
generator secondary side could be pressurized with helium. Twenty-four
tubes surrounding the known leaker were tested with no signs of
leakage, also PRow 1 and 2 tubes and a complete scan of the tubesheet
was inspected with no indiction of leaking tubes. After completion of
helium testing, the steam generator was degassed and temporary plugs
removed.

Eddy current testing commenced on November 12, 1983, to identify the
mechaniesm and location of the known failure. An eddy current
inspection of a 5 x 5 tube gri’ around the leaker showed that all tubes
in the test area were dented at the top of the tubesheet on the hot leg
side and two of the tubes had pluggable indications just abcve the
tubesheet (Row 14, Column 40 and Row 14, Column 41 - both 87% defects)
along with the Row 16, Column 40 throughwall defect.

Although eddy current testing could not positively identify the tube
degradation mechanism, stress corrosion cracking (or a similar
corrosicn phenomencn) is believed to be the probable cause. Since tube
denting is considered a precursor to corrosion-induced tube
degradation, the Eddy Current Inspectiocn Program was expanded to
include all dented tubes in the sludge pile region of Steam Generator
No. 21. Additionally, when a review of Steam Gererator No. 21 eddy
current data from April, 1981, showed that all threc¢ of the pluggable
tubes had previously exhibited a "suspect" or "unidentified" tubesheet
signal similar to that now seen on other Steam Generator No. 21 tubes,
a complete review of recent ECT data for Steam Generator No. 23 (1982)
and No. 24 (1981) was initiated to see if similar signals were present.
Eddy current testing of the pertinent areas of Steam Generator No. 22
had not been performed since 1979, so it was decicded to open Steam
Generator No. 22 for a limited ECT inspection.

A careful review of new and previous data by both the on-site Zetec
Data Analyst and by Westinghouse Steam Generator Technology Division
personnel resulted in the discovery of numerous suspect ECT signals in
all four Unit 2 steam generators. However, the final conclusion was
that suspect tubesheet signals cannot be definitely linked to tube
degradati~n at this time. Westinghouse recommends performing
metallographic analys.is of tube samples, during the upcoming Unit 2
refueling outage tentatively scheduled during the first quarter of
1984, to properly characterize these signals and determine their
impcytance.

On Steam Generator No. 21, a total of 728 tubes in the sludge pile
region were inspected full length. Hot leg side dents were found at
the top of the tubesheet in 388 tubes, but no tube degradation other
than the three previously mentioned defects were found. The three
defective tubes were mechanically plugged on both the hot and ccld
legs.
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On Steam Generator No. 22, a total of 572 tubes in the sludge pile
region were inspected full length. Dents were found at the top of the
tubesheet on the hot leg side of 19 tubes. The only incidence ¢f tube
degradation was a 39% (non-pluggable) indication at the No. 4
anti-vibration bar intersection of Row 10, Cclumn 31,

Additionally, all Row 1 tubes on Steam Generators No. 21 and 22 not
previously plugged were eddy current tested through the U-bend region,
with no indications being found.

Designated Tubes Plugged

8/G No. 21 Indication

Row 1, Column 84 100% H/L - Mechanical Plug - C/L - Mechanical Plug
Row 1, Column 88 100% H/L - Mechanical Plun - C/L - Mechanical Plug
Row 14, CTolumn 40 87% H/L - Mechanical Plug - C/L - Mechanical Plug
Row 14, Column 41 87% H/L - Mechanical Plug - C/L - Mechanical Plug
Row 16, Column 40 100% H/L - Mechanical Plug - C/L = Mechanical Plug

§/G No. 22

Row 1, Column 73 100% H/L - Mechanical Plug - C/L - Mechanical Plug
§/G No. 23

Row 1, Column 24 100% H/L - Mechanical Plug - C/L - Mechanical Plug
Row 1, Column 25 100% H/L - Mechanical Plug - C/L - Mechanical Plug
Row 1, Columrn 72 100% H/L - Mechanical Plug - C/L - Mechanical Plug
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1983 ANNUAL INSERVICE INSPECT ON REPORT OF UNIT NO.l AND UMIT 2

The following is a list of Urit 1 and Unit 2 Pressure Operated Relief
Valves challenged during the 1983 calendar year:

VALVE NO. DATE CHALLENGED STROKE TIME
1-NRV-151 July 16, 1983 3.94 sec.
November 23, 1983 4.47 sec.
1=NRV=-152 July 16, 1983 4.59 sec.
Novenber 23, 1983 3.05 sec.
1=-NRV~153 July 16, 1983 3.39 sec.
November 23, 1983 2.55 sec.
2=NRV~-151 January 14, 1983 4.6 s.c.
July 3, 1983 4.7 sec.
November 3, 1983 4.7 sec.
2-NRV-152 January 14, 1983 4.3 sec.
July 3, 1983 4,6 sec.
November 3, 1983 $:9 BBC.
2=-NRV=~153 January 14, 1983 5.8 sec.
July 3, 1983 5.7 sec.
November 3, 1983 6.3 sec.

The valves listed above were challenged in accordance with the
Inservice Inspection Valve Program and succeessfully passed there

operational test.

Information and Records Center vault.

Documentation is maintained in the D.C. Cook Plant
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CHANGES TO FACILITY

Brief descriptions 'nd summary safety evaluations for design changes
(RFC's) made to the facility as described in the Donald C. Cook Nuclear
Plant Final Safety Analysis Report (FSAR) are presented in this section.
These charzes were completed pursuant to the provisions of Title 10, Code
of Federal Regulations subsection 50.59(a).

DC-12-1614 (Unit #2 Only)

The 3-way modulating glycol valves on the Ice Condenser Air Handling
Units were repiaced on Unit #2 of the Donald C. Cook Nuclear Plant. These
valves were replaced with a 2-way (on-off) solenoid valve. The valves were
replaced for two reasons: 1) Replacement 3-way valves are no longer avail-
able, and 2) As described in our response to Question 022.11 in the Unit #2
Appendix Q to the FSAR (prior to submittal of the Updated FSAR) the 3-way
valves were being operated as 2-way valves because of the prorvlems asso-
ciated with the valve actuators.

The AHU's are categorized as Seismic Class 11 compenents and are re-
quired for the proper operation and maintenance of the ice condenser system.
The ice condenser is a very important design safeguard relied uvpon te miti-
gate the consequences of several design base accidents. Operability of the
ice bed, mandated by the Technical Specifications, requires implicitly the
function of the AHU's to ke2p the temperature of the ice bed at or below
27°F. Thus, this RFC is considered safety related.

The change is not considered to be an unreviewed safety question in
accordance with 10CFR50.59 (a) 2; and, in fact, will improve the overa.l
reliability and operability of the AHU's.

This RFC will not advers~ly affect the health and safety of the public
nor create a substantial safety hazard.

DC-12-1742 (Unit #1 Only)

An air operated containment isolation valve (PCR-40) and a check valve
were installed on the coatainment penetration for the Plant Air System of



Unic #1 of the Donald C. Cook Nuclear Plant. Ths air operated valve which
is located outside containment and the check valve which is located inside
containment fulfiii the requirements for double isolation .or containment
penetrations. The air operated valve can be operated from the Control
Room and is designed to cleose upon a containment Phase A isolation signal.

Prior to the modification, the system wes required to be iso.ated by
the installation of a blind flange nrior to the Reactor Coolant Sy=ztem
entering Mode 4 (Hot Shutdown). This modification will allow rema.ning
maintenance activities requiring the use of the Plant Air System to con-
tinue during primary system heatup following a cold shetdown or refueling
outage.

This RFC is considered safety-relaed because it involves modificacion
of a containment penefration and its corresponding i:olation system. The
planc service air line is presently a Class E containment isolation sy:tem
which includes a closed manual valve and a membrane barrier (such as a biind
flange). The proposed eystem whick is comprised of a check valve and an
automatic valv: will be a Class A containment isolation system as defined
in FSAR Chapter 5, Section 5.4. This is consistent with the licensing
basis of the Cook Plant which differs somewhat from current NRC criteria
such as GDC-56. We are not required at the present time to comply with
GDC-56 and as such this RFC is acceptable.

This safety review is conducted on the KFC compliance of containment
integrity under various plant conditions and it irdicates that the proposed
changes do not creatc substantial safety hazard nor involve an unreviewed
safety question as defined in 10CFR50.59.

DC-12-1765 (Unit #1 Only)

An interme¢diate low load trip circuit was installed on the Manipulator
Crane in Unit #1 Containment. This modification allows the setting of a
weight-loss *rip limit on the manipulator crane to prevent fuel assembly
damage during core alterations. The circuitry will prevent travel of the
hoist wiien a loss of weight (approximately 300 lbs.) occurs in any posi-
tion other than the down-direction of the gripper tube in the core and
transfer areas.
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The manipulator crane is a Class 111 system. This RFC is safety-
interface, however since it must be assured that this modification will
not resu't in any adverse interactions with the fuel.

F°C DC-12-1765 does not constitute an unreviewed safety question as
defined in 10CFR50.59, nor does it compromise the health and safety of the
general public.

DC-12-18’% (Unit #1 Only)

The interlock system on the Unit #1 Containment personnel airlocks was
replaced with a new quick acting interlock system to eliminate f-equent pro-
blems with the latch operated interlock system.

The new system consists of a new cam and cam follower that replaces the
latch operated interlock. The cam is attached to the opening turning gear
and the follower interlocks the opposite door by means of a ratchet and pawl.
During the door opening cycle, the door latching pins actually exte:d slightly
before they begin to retract. It is during this period of slight ex*ension
and ret:action to the original closed position that the mechanical interlock-
ing of the opposite door takes place. Therefore complete interlocking of
the opposite door is assured well in advance of the parting door seals.

This RFC is classified as safety interface as ite function is to help
maintain containment integrity. The doors can only be opened manually and
failure of this mechanism is always in the safe mode in that it would not
open the personnel airlocks.

This new interlock system improves the performance of the airlock sys-
tem and reduces the possibility of breaking containment integrity. Imple-
mentation of RFC DC-12-1874 does not create any safety hazards nor con-
stitute an unreviewed safety question as defined in 10CFR50.59.

DC-01-1940

A third source -ange channel consisting of 4 spare source range detec-
tor, preamp and instrumentation draveor was installed in Unit #1 i the Don-
ald C. Cook Nuclear Plant. This mod: ication was required because the place-
ment of irradiated sources on the core periphery for Cycle 8 was expected to
produce non-conservative 1/M plots. The "shine" from the irradiated sources



was expected to mask core neutrons and as a result the existing source range
detecto s might not provide the accurate 1/m plot" necessary to monitor the
core during startup. Installation of an extra source range detector in a
spare detector well located 90° from the current detector locations was re-
quired .o remove this source ''shine'" effect and to produce the type of 1M
plots presently seen during startups. This third source range channel was
installed for indication purposes only and provides no protective functions.

The detector was installed in the spare detectour well located at the
270° position of the reactor. The preamp is located in the reactor cable
tunnel. The source range drawer was seismically mounted in the Nuclear
Instrumentation Cabinet II. located in the Control Room. Existing spare
cabling was used to connect the detector to the preamp and the preamp to
the instrumentation drawer.

In order to be bounded by an FSAR analysis, the worst possible reac-
tivity addition rate due to operator inability to assess criticality during
Unit #1 Cycle 8 initial criticality must be less than or equal to 75 pcm/sec.
(Section 14.1.1 of the FSAR analyzes the consequences of an accident with
a reactivity insertion rate of 75 x 10-3 ALK /sec, or 75 pem/sec.)

K

Assuming criticality is approached by deboration, and assuming a
conservative boron reactivity worth of 15 pcm/ppm, the boron dilution rate
of 5 ppm/sec, is set as the maximum allowable rate.

Review of the FSAR shows an RCS total inventory of 11,780 ft3, and
a maximum CVCS charging rate of 300 gpm = .0668 ft3/sec. Assuming RCS
boron of 3,000 ppm, and charging of unborated water, the mavimum physi-
cally possible boron dilution rate is .21 ppm/sec.

Therefore, the worst uncontrolled reactivity addition rate due to opera-
tor unability to assess criticality is easily bounded by the FSAR uncontrolled
rod withdrawal analysis.

Based on the above, it is believed that the initial approach to criti-
cality, as planned, will not create any substantial safety hazard, nor will
it constitute an unreviewed safety question as defined by 10CFR50.59 or
adversely affect the health and safety of the public.
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DC-12-2448 (Partial)

order to comply wich the requirements of NUREG-0578 and 0737,

17

This RFC was initiated to upgrade the Radiation Monitoring System in

ing paragraphs identify the changes that have been completed:

1)

2)

3)

4)

Two (2) Victoreen Post Accident High Range Containm-r: Area Moni-
tors wers installed in each containment. The upper volume moni-
turs are designated VRA-1310 (Unit #1) and VRA-2310 (Unit #2).
They are l:-.ated near the 180° mark in the containment at an
elevation of 559'-7%". The lowe: containment monitors cre desig-
nated VRA-1410 (Urit #1) and VR.-2410 {’nit #2). They are lo-
cated near the 0° mark in the containment at an elevation of
618'. The upper volume monitors are powered from a Train A
source and the lower volume monitors are powered from a Train B
source. The monitors have a range of 10° to 107 R/Hr (gamma)
which .ieets the requirements of Table II1.F.1-3 of NUREG-0737.

An Eberline Model SPING-3 high range noble gas monitor was in-
stalled on the common discharge header from the Steam Jet Air
Ejectors. The monitors SRA-1900 (Unit #1) and SRA-2900 (Unit #2)
have a range of 10-7 to 10*31;c1/cc noble gases to cover normal
operation and post accident conditions.

An Eberline Model SPING-3 high range noble gas monitor was in-
stalled on the Turbine Gland Steam Condenser Vent Line. The
monitors SRA-1800 (Unit #1) and SRA-2800 (Unit #2) have a

range of 10~7 to 10*3 uci/cc noble gases to cover normal
operation and post accident conditions. The design bas’s
max‘mum range of the muritor is acceptable based on the belief
that the gland steam exhaust is somewhat analogous to the

"PWR steam safety valve discharge'" which has a design basis
maximum range to 107 yci/cc noble gas.

Eberline Noble Cas monitors were installed upstream of the
Safety Valves and Power Operated Relief Valves on each steam
generator. The detectors for these monitors are located in
the Main Steam Enclosures and are identified as follows:

Unit #1 Unit #2
S/G #1 MRA-1601 MRA-2601
S/G #2 H¥RA-1701 MRA-2701
S/G #3 MRA-1702 MRA-2702
S/G #4 MRA-1602 MRA-2602

These monitors have a range of 10-% to 10R/Hr gross gamma. In
accordance with clarification (3) of Item II.F.1, Attachment 1,
externally mounted monitors viewing the main steam line upstream
of the SV/PORV's are acceptable with procedures to correct for

the low energy gammas :hat the external monitors would not detect.

The tollow-
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5) An Eberlite model SPING-4 high-range noble gas, particulate
and iodine monitor was installed in the unit vent. The moni-
tors VRS-1500 (Unit #1) and VRS-2500 (Unit #2) utilize several
overlapping detectors in order to cover normal operation
and post accident conditigns. The design basis maximum range
of the monitor, ip to 10*” uci/cc noble gas, meets the require-
ments of Table II.F.1-1 for monitoring "diluted containment
exhaust gases'" and auxiliary building ventilation system dis-
charge.

The incorporation of extended range particulate and radio-
iodine sampling capability ‘nto VRS-1500 and VRS-2500 ful-
fills the requirewments of icem II.F.1, Attachment 2 and Table
17.F.1-2 regarding the ability to obtain a sample of plan:
gaseous effluents for analysis of post accident releases of
radioactive iodines and particulates.

The folliowing is an overview of the Radiation Monitoring System:

GENERAL

All radiation measurements are made with a standard Eberline detector
combination which is served by a local processor (field unit). The local
processor perferms background subtraction, applies conversion factors, and
retains the data from cach detector channel in history files consisting of
the last 4 hours of ten-minute averages, the last 24 hours of one-hour
averages and the last J4 days of one-day averages. Each local processor is
AC operated with 8 hours of battery backup. Bi-directional communication is
provided between all local processors and two central control terminals.
Provisions exist to access each local processor with a portable control ter-
minal to conduct calibration and service functions at the local processor's
location.

Each local processor with its detectors is optically isolated from the
rest of the system. Failure of a local processor or its detector(s) will have
no e‘fect on any other portion of the system. Each loca! processor communi-
cates with two (redundant) control terminals via two (redundant) communica-
tion interfaces. Because the local processors are completely self-support-
ing for the performance of their tasks, even simultaneous pover failures
at both control terminals do not result in any loss of data accumulation
or storage in the local processor.

LOCAL PROCESSOR

The local processor performs the tasks of data acquisition, history
management operational status and alarm determinations and communications
with the Contro! Room Control Terminals. A microcomputer supports up to
nine detector channels which are present in the local procissor.

History files are maintained on each channel (detector) in three time
details. These files are (a) 23 each 10-minute intervals, (b) 24 each l-hour
intervals and (c¢) 24 each l1-day intervals. The data presented for any inter-
val are the average of the data a~cumulated during that interval. Trend,
alert and high alarm data are included in the averages. Any of the history
files may be requested for printout from the Control Terminal.
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AIRBORNE MONITORS

These radiation monitors collect and measur. particulates and lodine 131,
and measure the amount of noble gas in the passing airstream. The particulate
channel uses a fixed collection filter, monitored by a beta scintillation
detector from one side and a solid state aipha detector (for baclground sub-
tract purposes)on the other side. The lodine 131 channel uses a charcoal
cartridge for collection and is monitored by a gain-stabilized (to mini-
mize the effects of drift caused by fluctuations in temperature and/or
aging) 2-inch x 2-inch NalI(T!) gamma scintillation detector. The effects
of a fluctuating noble gas measurement is performed by several detectors
viewing a sample volume. Low and medium range noble gas detectors view
the same sample volume. A high range noble gas detector utilizes a sec-
tion of one-inch stainless steel tubing as the sample volume. Ranges of
the three noble gas detectors are: Low range, 1E-7 ,Ci/cc to 4E-2 ;Ci/ccy
Medium range, 2.5E-2 uCi/cc to 1E3 uCi/cc; High range, 1 uCi/cc to 1E5 pCi/cc.

BACKGROUND SUBTRACTION

Each detector channel has the capability to compensate for background
contributions by subtracting signals which are related to background inter-
ferences as determined by any two of the other detector channels in the
local processor. For example, the beta particulate monitor response could
be affected by a combination of ambient gamma radiation and radon-thoron
daughter beta decay products. All background subtract.on must be performed
by detectnrs in the local! processor. No background subtraction input can
be accepted by one local processor from another local processor.

Similar capabilities exist for any monitoring channel. In addition
to variable contributions, the count rate of a channel can be affected by
non-time dependent factors such as fixed contamination in the sample shield.
Each channel, therefore, has the ability to reduce its count rate by a
fixed number. The end result of background subtraction is to produce a
net count which is as close to the actual desired response as is possible.

SPING SAMFLZ SYSTEM DESCRIPTION

The sample enterss the front tube .nd is drawn through the particulate
filter. The filter is held in position by the RDS-1 alpha radon detector
and is in a fixed geometry between the RDS-1 and the RDA-3A beta scintill-
ator.

The sample exits the particulate filter and is drawn into the iodine
sampling station. There, it passes through a charcca! cartridge which i~
viewed by a RDA-2A gamma scintillation detector. The cartridge is held in
place by a removable cartridge holder and is in a fixed geometry with the
ROA-2A.

The sample exits the icdine charcoal cartridge and is drawn into the
noble gas sampling statior. This is a fixed, cylinder-shaped volume viewed
at one end by a RDA-3A beta scintillation detector. The other end of the
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cylinder is a lead plug which supports the mid-range noble gas detector.
This detector is located on the center-line of the gas volume cylinder and
is ¢ rounded by the sample.

The sample then exits (he low and mid-range noble gas chamber. 1t con-
tinues to a flow metering orifice, pressure gauge, high range noble gas moni-
tor, sample pump, and returns to the proces: flow.

The subject RFC calls for extzasive modifications of and additions tc
the Radiation Monitoring System (RMS). These modifications are intended to
assure compliance with the requirements of NUREG-0737 Item I[I.F.l1 - Attach-
ments 1, 2, and 3 and fulfiliment of our commitments made to th. NRC in
this area. Portions of this RFC involve Electrical Class 1E equipment and
components requircd to perforn post-accident monitoring functions. These
functions are considered to be safety related as per the provisions of
Procedure No. NSL/7.

The following items were considered during the safety review of this
RFC:

(a) No aluminum or mercury is being introduced into the con-
tainment under this RFC.

(b) The number of cabling runs made for installation is
apprxoimately 400 which are routed both in the cable
tray and conduits. This item pertéins to Fire Pro-
tection concerns and we find it acceptable that it
be addressed as part of the Appendix "R" review.

(c¢) Verification of Seismic acceptability of the Victoreen
high-range area monitors carn be found in Victoreen
Qualificatior Test Report No. 950.301.

(d) The RMS contract €5252 shows compliance with the over-

all i~tent of the separation criceria for Class 1E
circuits on the non-class lE portions of the RMS.
The Hi-range in-containment area monitor is the only
portion of the RMS which is required by NUREG-0737 to
be Class 1E. This monitor was designed to meet these
requirements.

(e) The heat tracing provided under this RFC is of the
app opriate <lassification to ensure proper opera-
tion of the detectors.

(f) The classification of the alarms, annunciators, and
the CRT as safety-r2lated by Nuciear Safety & Licens-
ing does not constitute imposition of any design re-
quirements such as the requirements for Class 1E cir-
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cuits. f(e.g. IEEE-279, IEE-344, etc.) Rather, the
classification of these items as 'safety-related' re-
flects Nuclear Safety & Licensing's beiief that these
devices would provide important infr-nation to the
operator following an accident. The digital display
provided in the control room for the Victoreen area
monitors is the sole Class 1E display device provided
under this RFC.

Nuclear Safety & Licensing has concluded that implementation of this
EFC does not constitute an unreviewed safety question as defined in 10CFR50.59
and will not adversely affect the health and safety of the general public.

LC=-12-2524

An Uninterruptible Power Supply was instailed to provide the Technical
Support Center (described in Chapter 12.3 of the FSAR) with the transient
free, juality power rource necessary for computer based loads. NUREG-0696
states, "circuit transients or power-supply failures and fluctuations shall
not cause a loss of stored da-a vital to the Technical Supporc Center func-
tions. Suff.:ient alternate or ba:!'up power sources shall be provided to
maintain continuity of Technical uwupport Center functions and to immediately
resume .ata acquisition, storage, and display of Technical Support Center
data if loss of the primar; Technical Support Center power sourc s occurs."
ihe Uninterruptible Power Supply provides a continuous source of power with
a sufficient level of reliability to meet this requirement.

The Interruptible Power Supply consists of a battery, two battery
chargers (one in service, one installed spare), static inverters and their
_ associated static transfer switches. The 125V battery is rated at 725 amps
| for a 30-minute period and consists of 60 lead calcium cells. The battery
’ chargers provide 125V 700 amp DC output from a 575V, 3-phase AC input. Two
(2) 4OKVA and one (1) AOKVA (installed spare) single phase inverters provide
, 129V AC output from a 125V DC input. All inverters are equipped with zero-
s break static transfer switches and mak:-before-break manual bypass switches.

The normal source of AC power to the Uninterruptible Power Supply and
Technical Support Center is the 600 volt balance of plant bus through a
80KVA, 600V primary, 120V secondary single phase regulating transformer.

F 1f the normal AC source is lost, the automatic transfer switch align: the
in-service and reserve battery chargers to the 60C volt security bus, which

i1s energized by the security diesel. If this energy source is subsequently
lost, the battery will supply the inverters for a minimum of 30 minutes.

1f after 30 minutes the normal and backvo sources are stiil unavailable,

the static traasfer switch will automatically align their rec,.ctive Tech-
rical Support Center loads to the 600 volt safer bus fed from the Unit #1

CD Emergency Diesel Generator. A cross-tie bDetween the Uninterruptible
Power Supply room and the Security Uninterruptible Power Supply room enables
the spare 60 KVA inverter to service both Uninterruptible Power Supply rooms.

N IR W—
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The Uninterruptible Power Supply Room is located on the Auxiliary
Building roof above the Unit #1 Control Room. The Uninter:uptible Power
Supply Room is designed to withstand all environmental conditions in-
cluding earthquakes. Anchoring of the roocm is designed to meet Seismic
Class 1 criteria even though it is not required.

RFC DC-12-2524 is safety interface since the Uninterruptible Power
Supply will insure the continuous availability of technical data to aid
Technical Support Center personnel in handling emergency conditions and
since it is connected co a backup source of power from a 600 volt safery
bus.

Electrical Enginecring has determined that the addition of this non-
safety related load will not overload the Emergency Dizsel Generator. The
225A Motor Control Center Breakers and the 600/120 transformer provides
adequate protection against the poss’'bility of a failure propagating from
the Uninterruptible Power Supply system to the Emergency Diesel Generator.

The Decign Division has re-analyzed the seismic response of the auxi-
liary building roof with the additional loads introduced by Uninterruptible
Power Supply Room and concludes that the Uninterruptible Power Supply Room
will not degrade the function of the auxiliary building roof nor will the
method of attachmeat.

RFC DC-12-2524 does not constitute an unreviewed safety question as de-
fined in 10CFR50.59 and will not adversely affect the health and safety of
the public.

DC-12-25258

The Control Room Ventilation Systems for both units of the Donald C.
Cook Nuclear Plant were modified to fulfill the requirements for Control
Room Habitability specified in Item I1II1.D.3.4 of NUREG-0737. The follow-
ing itens were in-luded in this modification:

1) Weatherstripping was adued to the Controi Room doors,
the door to the Control Hoom Machine Room and the hatches
between the Centrol Rooms and the Control Room Cable
Vaults. This weatherstripping was added toc seal the
doors and hatches against an internal control room
pressure differential of up to %" water.
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2) Isolation dampers ACRDA-2 and ACRDA-3 were reset to
limit makeup air flow through ACRDA-2 to less than
80 CFM follcwing a control room isolation signal re-
sulting from a LOCA. This makeup air is sufficient
to pressurize the Control Room to 1/16" water differ-
ential between the Control Room and out-of-doors when
one of the filter system fans is running.

3) The fresh air supply (via the normal air conditioning
system) was balanced to 570 CFM.

4) The logic for Control Room isolation was modified to
automatically start the lead fan on each unit upon
receipt of a Phase A signal.

5) The contro! swit hes for isolation dampers ACRDA-1, -2,
-3 and -4 (Unit #1) and ACRDA-1, -2 and -3 (Unit #2) were
relocated from the ACRA-1 and ACRA-2 air conditioning
subpanels in the Control Room Machine Room to the '"VS"
panels in the Control Room.

6) A chlorine detection alarm system was installed to
alarm in the Control Room upon sensing 5 ppm chlorine
at the fresh air intake of the Control Room Pressuri-
zation system.

RFC DC-12-2528 proposes certain modifications to the Control Rooms to
meet the abitability requi.ements derived from our review of NUREG-0737,
Item 111.D.3.4. The modifications involve safety systems (Item 4 in parti-
cular) and, therefore, this RFC is considered safety related.

These proposed modifications have been reviewed conceptualiy by the
NRC and found to be acceptable. After the installation of the modifica-
tions, they must be thoroughly tested to ensure that the operability re-
quirements for air flow and pressure predicated in AEP:NRC:0398C are met.

The subject RFC has been reviewed and found to be acceptable. It

does not constitute an unreviewed safety question as defined in 10CFR50.59
and will improve the occupational safety for the plant operators.

DC-12-2578 (Unit #2 Only)

The Westinghouse Upper Containment Area Radiation Monitor VCR-302 (R-2)
was replaced with two independent Eberline Area Monitor Channels (VRS-2101
and VRS-2201). The range of these channels is the same as before: O.1mR/p,
to 10R/pyr,
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Each area monitor channel is electrically Train oriented and is
capable of automatically isolating seven of the following containment
ventilation valves through the Containment Ventilacion Isolation ci.cuit.

1) VCR-101, -201 Instrument Room Purge Supply

2) VCR-102, =202 Instrument Room Purge Exhaust
3) VCR-'03, -203 " wer Containment Purge Supply
4) VCR-104, -204 ser Containment Purge Exhaust
5) VCR-105, -205 Upper Containment Purge Supply
€) VCR-106, -206 Upper Containment Purge Exhaust
7) VCR-107, =207 Containment Pressure Relief

The Train A device (VRS-2101) is capable of isolating the seven valves
located inside containment (VCR-101, 102, 103, 104, 105, 106 and 107). It
is located on the £50' elevation near the refueling upender console. The
Train B device (VR5-2201) is capable of isolating the seven valves located
outside containment (VCR-201, 202, 203, 204, 205, 206 and 207). It is
located approximately 35 feet above VRS-2101 and 's mounted on the crane
wall.

A meter, lights ar annunciator horn are mounted locally near each de-
tector. The meter indicates the current radiation level at that location.
The blue light indicates a detector or cable failure. The red light and ho-n
indicate that the High Alarm setpoint has been reached or exceeded.

This RTC is considered to be safety related as per the provisions of
Procedure No. NSL/7.

The equipment installed as part of the permanent modifica® ‘on will be
seismically and environmentally qualified in accordance with IEEE-344-1975
and 1EEE-323-1974 and the new "system" will be iustalled in accordance with
IE standards. This permarent revision will fulfill our commitment made to
the NRC in our letter No. AEP:NRC:0295B dated March 25, 1980.

Nuclear Safety & Licensing has reviewed the information contained in
the RFC Packet, the documents l.sted on Form 7-1 (The "NS&L Checklist"),
and the Indiana and Michigan Electric Company drawing numbers 1-98816-0,
1-98304-6, 2-98816-0 and 2-98304-3 and has discussed the proposed modifi-
cation several times with the RFC Lead Engineer and other involv:d parties.
As a result of these reviews and discussions, Nuclear Safety & Licensing
has concluded that implementation of this RFC does not constituie an un-
reviewed safety question as defined in 10CFR50.59 and will not endanger the
health and safety of the general public. Implementation of the proposed
modifications will fulfill the commitment made in our AEP:NRC:00642 letter

dated December 7, 1981.

DC-12-2605

Debris screens were installed over the return air duct outlets of the
Ice Condenser panels in each unit of the Donald C. Cook Nuclear Plant. The
screen: were fabricated from .063 inch diameter galvanized carboa steel wire



mesh with .5624 iach openings. This wire mesh has an approximate free area
of 80.9%. The screens are installed on the top of the supply headers along
the containment and crane walls and under the subway grating at the end walls.
The screens were required to prevent debris from ralling into the return duct
and interfering with the air flow through the Ice Condenser Panels.

Thie change involves a modification to a Class I stracture, and be-
cause there is the possibility of the screens falling off and prohibicing
normal air flow through the ice condenser panels, the change is considered
safety interface. Normal air flow is necessary to maintain the proper ice
weight in the ice condenser required by Technical Specification 3.6.5.1.

The Nuclear Safety & Licensing Section requires that the proper engineer-
ing judgment be used when anchoring the screens to make sure that they will
not loosen during normal operations, during an accident conditions (LOCA),
nor during a design basis earthquake (DBE).

This RFC does not create any substantial safety hazards, nor does it

constitute an unreviewed safety question as defined in 10CFR50.59, nor will
it adversely affect rhe health and safety of the public.

DC-12-2637 (Unit #1 Only)

A redundant gripper tube full-up safety circuit in the form of a geared
limi. switch was added to the Manipulator Crane in Unit #1 Containment. The
existi.2 proximity switch for gripper tube full-up light was replaced with a
geared limit switch. Activation of both the geared limit switches are now
requirod for lateral movement of the bridge and trolley.

Prior to these modifications the activation of the gripper tube full-up
light was all that was required for crane movemert. These modifice*tions
assure that fuel assemblies are fully retracted into the gripper tuje by
preventing bridge or trolley mcvement of the crane if the inner mas: is
below the ftull-up position.

The manipulator crane system is Class 111 equipment. This RFC is safety-
interface, however, since it must be assured that the proposed modifications
will not result in any adverse fuel interactions.

Conversations with the Lead Engineer have indicated that these modifi-
cations should prevent fuel assembly damage, such as that which occurred
during the 1981 Unit #1 Refueling Outage, since two different geared limit
switches must now be actuated. While we can not obia'n a guarantee of this
from Stearns-Rogers, the new safety circuit will decrease the possibility of
this type event from occurring. It must be assurcd that the installation



and attachment of this equipment to the Manipulator Crane system will not
result in the generation of any loose parts during normal operation or
during the Design Basis Earthquake (DBE).

RFC DC-12-2637 does not constitute an unreviewed safety question as
defined in 10CFR50.59 nor does it compromise the health and safety of the
general publir.

DC-12-2662

This modif ‘cation involved draining the water seal from the loop seals
upstream of the Pressurizer Safety Valves (SV-45A, -45B, -45C) on both units
of the Donald C. Cook Nuclear Plant. A drain was provided at the bottom of
the U-bend of the loop s¢al to remove possible water accumulation due to
condensation inside the loops. The drairs (%-inch tubing) from the indivi-
dual loop seals are connected to a commor header (3/4-inch pipe) which in
tuin is connected to the lower connectior of pressurizer level instrument
NLI-151.

Prior to the modification the loop seals contained comparatively cold
water (150°F +). A thermal-iiydraulic analysis performed in compliance with
NUREG-0737, Item II.D.1 indicated potential overstressing of the Safety Valve
piping system caused by the slug of cold water as it passes through the piping
system. 1t was decided to drain the loop seals to eliminate the cold water
and allow only steam to pass through the system.

DC-12-2662 proposes mclifications to the existing loop seals of the
Pressurizec Safety Valves. Since rhis modification involves a Seismic Class I
svstem which is part of the primary pressure boundary, the subject RFC is
classified as Safety-Related.

The Safety Valves at the Cook Plant are spring loaded Crosby Valves
type 6M6. In the full scale tests conducted by EPRI in compliance with
NUREG-0737, Item I1.D.1, it was observed that the valve disc exhibits
measurable lift at the setpoint pressure, oscillatory behavior (chattering)
during the loop seal water bleed off, and pop-opening on steam. Follow-
ing opening, the system blows down until the valve closes. The Crosby valves
were not sensitive to back pressure. The chattering that was observed is
attributed to twh-phase "flashing" of water/steam flow through the valve.
During tests conducted without the water loop seals, dry tests, the valves
opened at the set pressure with steam discharge only and did not exhibit
chattering. During one dry test, the Crosby SM6 valve chattered following
closing. However, the valve perform:d stably without chattering at blow-
down pressures.

The as-built piping analysis being performed to determine the safety
valve transient loads and the effect of water slug discharge through the
valve and piping has shown that for Emergency Conditions the inlet and
outlet piping loads are higher than allowable va'ues. These higher loads



could overstress the dischar; : piping system. The hydraulic forcing func- ‘
tions on the piping system during a transient without the water seal w.:re |
tubstantially lower than those with the water loop seal. Therefore it |
was decided to drain the water from the Safety Valve Loop seals. |

In some FSAR analyses the overpressure transient is mitigated by the blow-
down through the safety valves and will result ia steam discharge through
the safety valves. Continuous water discharge tarough the safety valves |
during the Feedwater Liue dreak accident is not predicted for the Cook

Plant with a water-solid pressurizer. 1f during the unlikely event of a

Safety Valve transient, the discharge piping is overstressed because of the

seal water discharge, this could conceivebly result in a failure of the riping

and a LOCA (6" diameter). Under the condition of full rupture of the &' line,

the break area will be less than 1.0ft2 (approximately 0.2ft2), and can be

classified as a small break. Small break accidents have been analyzed for

both units and the details of the most up-to-date analyses are given in FSAR

Section 14.3.2.3 (Unit #2) and in Attachment E to our letter No. AEP:NRC:0745C.

The worst break size is a 4-inch diameter break. For the 6-inch break, the
depressurization transient and the extent to which the core is uncovered are

shown in figures 14..2.2-10 and 14.3.2-12 of the FSAR, respectively. The

FSAR analysis of the small break LOCA conclides that the high head portion

of the Emergency Core Cooling System, together with the accumulators will

provide sufficient core flooding to keep the Calculated Peak Clad Tempera-

tures below the required limits of 10CFR50.46 and that, hence, adequate

protection is afforded by the ECCS in the event of a small break LOCA.

Additional concerns raised by the NRC on the small break LOCA analyses in

NUREG-0611 and NUREG-0727 are presently under study by the Westinghouse

Owners Group.

In the Cook Plant, the Safety Valve setpoint pressure is 2485+1% PSIG. ‘

The subject RFC DC-12-2662 has been reviewed and found to be accept-
able as not constituting an unreviewed safety question as per 10CFR50.59
and the proposed modifications will not aaversely affect the health and
safety of the public.

DC-01-2716

A flow reducing orifice plate was installed in the discharge piping
of the Unit #1 East Centrifugal Charging Pump. The %" thick orifice plate
was installed between the pump discharge flange and the pipe flange in
order to reduce the flow rate at runout conditions.

During recent flow balancing of the Centrifugal Charging Pumps through
the Emergency Core Cecoling System, the East pump exceeded the single pump
runout flow rate of 4/0 GPM (excluding 80 GPM to the Reactor Coolant Pump
Seals). The total flow via the Boron Injectisn Tank to the cold legs was
measured at 499 GPM thus exceeding the maximum rate as stated in the Plant
Technical Specifications.
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In order to reduce the increased capacity exhibited by the East pump,
it was recommended by both Pacific Pumps and Westinghouse to install an
orifice plate in the pump discharge. The added res.stance provided by
this orifice plate reduced the flow and allowed tlie pump to operate at
the desired value. Pacific Pumps has manufactured and successfully tested
orifices for the 2%5-RLIJ Model pump in question to meet the design runout
flow rate for other companies.

The RFC has been classified as Safety-Related because the modification
involves the discharge line of the Centrifugal Charging Pump which is a
Seismic Class 1 System. The fundamental safety issue with regard to this
change is that it brought the flow of both pumps within the required tech-
nical specification limits. This in fact has bezn accomnlished.

Nuclear Safety and Licensing has reviewed the modification performed
as per the review criteria in NS&L Procedure No. 7. As a result of the
review, the modifications perfocrmed were found to be acceptzble. As part
of our review prccess we locked in some detail at the orifice plate pro-
curement and installatisn. Although this activity performe:! under rormal
company procedures, this was a routine independent review t- assure the
effectiveness of the procedure. with regard to safety related components.
As a result of that review we found the orifice plate is made up of
SA-182-316 stainless steel and has been procured and installed as ver
the procedures applicable to the safety related systems. The required
seismic review has been performed and found to be acceptahle.

The purpose of this review is for procurement, design, and instalia-
tion. With this in mind, it is concluded that this RFC does not c nsti
tute an unreviewed safety question as def::2ad in 10CFR50.59, nor does it
create a substantial hazard to the health and safety of thke public.
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February 29, 1984

Mr. J.G. Keppler, Regional Administrator
United States Nuclear Regulatory Commission
Region III

799 T'oosevelt
Glen Ellyn, IL

Road
60137

Cook Nuclear Plant
50-315/50-316
DPR=58/DPR=-74

Donald C.
Docket Nos.
License Nos.

Dear Mr. Keppler:

Two copies of the 1983 Annual Operating Report for the Donald C.
Cook Nuclear Plant are being trausmitted to you under this cover
letter. The information contained in this report covers the
activities delineated in Appendix A (Section 6.9.1.5) »f the
Donald C. Cook Nurlear Plant Technical Specifications, and the
requirements of 10 CFR 50.39.

Additional copies of this report have been transmitted tc the
Office of Inspection and Enforcement and the Office of Mansgement
Information and Program Control of the United States Nuclear
Regulatory Commission as specified in Regulatory Guide 0. %,

Sincerely,

W A\ —
W.G. Smith, Jr.
Plant Marager
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