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Indiana Michigan
Power Company
P.O. Box 16631
Cofumbus, OH 43216

AEP:NRC:1071Q

Donald C. Cook Nuclear Plant Units 1 and 2
License Nos. DPR-58 and DPR-74
Docket Nos. 50-315 and 50-316
ADDITIONAL INFORMATION ON AEP:NRC:1071N;
PROPOSED TECHNICAL SPECIFICATION CHANGES

FOR UNITS 1 AND 2 REGARDING THE SPENT
FUEL POOL DURING UNIT 2 CYCLE 9 OPERATION

Attn: T. E. Murley

October 8, 1991

Dear Dr. Murley:

This letter and its attachments transmit the additional information
requested by the Cook Nuclear Plant NRC Project Manager during a
teleconference held on Tuesday, October 1, 1991. This additional
information concerns our submittal AEP:NRC:1071N dated February 15,
1991. Prior to this teleconference, several questions were
transmitted to AEPSC, which were answered during the
teleconference. For your convenience, detailed answers to these
questions are provided in Attachment 1 to this letter.

During the teleconference we informed the Project Manager of the
existence of an internal AEPSC calculation, performed in 1983, that
verifies the spent fuel pool temperatures referenced in the safety
evaluation we received from the NRC enclosed with Amendment Nos. 32
and 13 to the Facility Operating Licenses for Units 1 and 2,
respectively. Those temperatures are given in Section 2.2.1 of the
safety evaluation. The AEPSC calculation is provided herein as
Attachment 2, as requested by the Project Manager.

This 1983 calculation considered the normal and abnormal spent fuel
pool decay heat loads. The normal load was assumed to be half of
the abnormal load. 'Other heat loads are cooled by the component
cooling water loop. The calculation considers the effect of load
combinations consistent with the status of other operations at the
plant on component cooling water temperature, which in turn affects
the spent fuel pool cooling capability. Also, it should be noted
that this calculation is old, and may not meet all current
procedural requirements.

., 9110170'166 PX
1008'DR

ADGCK 05000315
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Dr. T. E. Murley -2- AEP:NRC'1071Q

In addition, in 1983, AEPSC performed an associated analysis of the
projected maximum decay heat loads in the spent fuel pool. The
heat loads were calculated using the methods specified in NRC

Standard Review Plan, ASB 9-2, "Residual Decay Energy for LWRs for
Long-Term Cooling," dated July 1981, and in NRC Draft Regulatory
Guide and Value/Impact Statement titled "Spent Fuel Heat Generated
in an Independent Spent Fuel Storage Installation," dated January
1983.

The larger heat load calculated using these two similar methods was
found to be 42E6 Btu/hr, using the methods in ASB 9-2. This is the
value used for the spent fuel pool cooling analysis contained in
Attachment 2. This value is also consistent with the 41E6 Btu/hr-
value referenced by the NRC in the above referenced safety
evaluation. The decay heat analysis assumed recent refueling of
both units and an emergency full core offload, leading to the pool
being filled to its useful capacity. Both units were assumed to be
on 18-month cycles.

The Project Manager was also informed of the existence of a more
recent internal AEPSC calculation, performed in 1989 in preparation
for the new spent fuel pool reracking project. This calculation
reviewed the spent fuel thermal loads and cooling capabilities.
Using the core offloading timing assumptions of Standard Review
Plan Section 9.13, the projected decay heat load was found to be
45.3E6 BTU/hr. This value is consistent with the value of 42E6
Btu/hr found in 1983 using different offload timing assumptions.
The 1983 calculation includes decay heat from all previously
offloaded assemblies with conservative but realistic discharge
timing assumptions. The Standard Review Plan method ignores the
decay heat of all but the most recent fuel discharges, and
compensates for this by assuming these recent fuel discharges occur
on a very conservative schedule.

This 1989 calculation also provided a check of current spent fuel
pool cooling system capabilities as part of its projection for
future spent fuel pool loads. Again, the spent fuel pool
temperatures calculated for the various spent fuel pool loads and
operating train assumptions were found to be consistent with the
current updated FSAR.

Finally, it should be noted that the thermal-hydraulic analyses
enclosed in Attachment 2 to this submittal will be superseded by
our submittal AEP:NRC:1146 dated July 26, 1991. This submittal
requests authorization to increase the spent fuel storage capacity
from 2,050 to 3,613 storage locations. The analyses performed by
Holtec International demonstrate acceptable pool and fuel assembly
temperatures and bound the analyses in Attachment 2 to this
submittal. (Holtec analyzed heat loads as high as 52E6 Btu/hr.)



Dr. T. E. Murley -3- AEP:NRC:10710

The Holtec analyses contain improvements such as modeling
evaporative heat transfer from the spent fuel pool and Lake
Michigan temperatures as high as 90oF.

This document has been prepared following Corporate procedures that
incorporate a reasonable set of controls to ensure its accuracy and
completeness prior to signature by the undersigned.

Sincerely,

eE'.

E. Fitz trick
Vice President

ldp

Attachments

cc: D. H. Williams, Jr.
A. A. Blind - Bridgman
J. R. Padgett
G. Charnoff
A. B. Davis - Region III
NRC Resident Inspector - Bridgman
NFEM Section Chief
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Attachment 1 to AEP:NRC:1071Q Page 1

0"—"
pool coolingP

The original FSAR states the design bases for the spent fuel pit
cooling syst: em as follows:

The spent fuel pit cooling system has two cooling
trains. Either of these trains is capable of handling
the normal heat load (2/3 core), maintaining the pit
temperature at approximately 120'F. Each train is also
capable of maintaining pit temperature at approximately
150 F when 1 2/3 cores are present.~ ~

On October 16, 1979, AEPSC received Amendment Nos ~ 32 and 13 to the
Facility Operating License for the Units 1 and 2, respectively.
Those amendments permitted the modification of the spent fuel pool
that increased the storage capacity for fuel irradiated at Cook
Nuclear Plant from 500 to 2050 fuel assemblies. (Note: The October
16, 1979 letter incorrectly states 550 fuel assemblies instead of
500.) The NRC safety evaluation enclosed states the following in
Section 2.2:

We calculate that with both pumps operating, the spent
fuel pool cooling system can maintain the fuel pool
outlet water temperature below 120'F for the normal
refueling offload that fills the pool (2,050
assemblies) and below 130 F for the full core offload
that fills the pool (2,050 assemblies). With a full
core offload that fills the pool (2,050 assemblies) and
with only one cooling pump operating, the pool
temperature can be maintained below 165 F.

The values quoted above are reflected in the current updated FSAR

design bases for the spent fuel pool cooling system. (Note: The
original FSAR uses "pit" while the current updated FSAR uses
"pool.") Subsection 9.4.1 reads as follows:

The Spent Fuel Pool Cooling System has two cooling trains
capable of handling the normal heat load generated by 1857
spent fuel assemblies, maintaining the pool temperature below
120~F. The system is also capable of maintaining pool
temperature below 130~F when one complete core is
unloaded and stored in the pool in addition to 1857
spent fuel assemblies already stored.

Subsection 9.4.2 of the FSAR updated through July 1982 states the
following:

During normal operation, with up to 1857 spent fuel
assemblies stored in the pool, the cooling system will
maintain the pool temperature below 120 F. With only one

i



Attachment 1 to AEP:NRC:1071Q Page 2

cooling train in operation, the pool temperature is expected
to remain below 140 F. Under the maximum anticipated heat
loading 1857 spent fuel assemblies plus one complete core,
and only one cooling train available, the temperature is
expected to remain below 165 F.< >

We interpret our current design bases as allowing credit to be
taken for the two trains of the spent fuel pool cooling system.
This is consistent with the 150 F pool temperature assumptions used.
for the COBRA analyses in the various ANF documents that have been
transmitted to the NRC.

Since the design bases do not require consideration of the loss of
one of the trains of the spent fuel pool cooling system, the
restriction on storage of greater than 500 assemblies in the spent
fuel pool discussed in our submittal AEP:NRC:0116, dated
January 22, 1979, was determined to be no longer applicable.
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Attachment 1 to AEP:NRC:1071Q Page 3

0—"" '": '" '" .*
February 15, 1991, references ANF Report No. ANF-88-09
and ANF-88-09, Rev. 1. In the summary of results in
ANF Report No. 88-09, Rev. 1, it is stated that cooling
system performance is covered by References 1 and 2,
XN-RF-3, Rev. 0 and XN-RF-3, Rev. 0, Appendix E. Was

this forwarded to NRC and, if so, is this the correct
citation? If not previously provided, please provide
same.

The citation is incorrect. Revision 1 of the subject ANF report
demonstrates that the storage of fuel with 50,000 MWD/MTU exposure
in up to one-half of the Cook Nuclear Plant spent fuel pool storage
locations will not violate thermal limits. Section 1.0 of the
report states that "The current analysis for the D. C. Cook spent
fuel pool high density storage racks (References 1 and 2)
considered the storage of fuel with an average exposure of up to
40,000 MWD/MTU." Section 2.0 of the report contains a list of the
assumptions. Assumption 9 states the following:

The fuel rack inlet temperature for the normal cooling case
was assumed to be 150 F to permit comparisons with the
original analysis. The bulk temperature following a full
core offload is only 130'F, so a 20'F conservatism is
applied.

The validity of the 150OF value is not documented in XN-RF-3,
Rev. 0, although it is used in that report. It is related,
however, to the maximum and nominal heat rates into the spent fuel
pool, as determined by the USNRC in the safety evaluation enclosed
with Amendments 32 and 13 to the Units 1 and 2 operating licenses,
respectively.

That safety evaluation states that a temperature of 130 F can be
maintained by t'e spent fuel pool cooling syst: em with both pumps
operating for the full core offload that fills the pool (2,050
assemblies), and, correspondingly, Assumption 9 of ANF-88-09,
Rev. 1, states that "The bulk temperature following a full core
offload is only 130 F, so a 20'F conservatism is applied."

The validity of the 130'F temperature assumed in the safety
evaluation and the validity of the 120OF temperature, also given in
the safety evaluation, being maintained by the spent fuel pool
cooling system with both pumps operating for the normal refueling
offload that fills the pool (2,050 assemblies) were independently
found to be reasonable by an AEPSC calculation (Attachment 2)
performed in 1983.

Report XN-RF-3 was not previously transmitted to the USNRC, and
will not be transmitted since it is an incorrect citation.
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G—""
conditions for these cases, presumably for full core
offload, both cooling trains operating.

For Case 1, normal cooling, and Case 3, 90% flow blockage, the pool
temperature and the fuel assembly inlet temperatures were taken to
be 150 F. This is conservative with respect to a full core offload
with two trains of the spent fuel pool cooling system in operation.
Per the safety evaluation enclosed with Amendments 32 and 13 and

per the current updated FSAR, the temperature will be below 130'F
for both Cases 1 and 3. The 20OF margin is discussed on page 6 of
ANF Report No. 88-09, Rev. 1, Assumption 9.

For Case 2, loss of forced circulation, the bulk pool temperature
and the fuel assembly inlet temperatures were taken to be 2124F,
the saturation temperature at atmospheric pressure, as discussed on

page 6 of ANF 88-09, Rev, 1, Assumption 8.
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ANF 88-09, and also of Rev. 1, it appears that pool
coolant temperature is: (1) 130'F for full core
offload, (2) 120'F for normal discharge. Yet, in
Rev. 1, total heat input is 5.372E7 Btu/hr while in
88-09 it is 3.493E7 Btu/hr. Presumably the bounding
calculation is for a heating rate of at least as great
as the greater rate shown above. Explain this apparent
discrepancy. Also, for normal and full core offloads,
discuss chronological placements of spent fuel elements
in the pool which results in the heat generation rate
used.

The value of 3.493E7 Btu/hr was the error found in ANF Report 88-09
that resulted in Revision 1. The value of 5.372E7 But/hr is based
on a conservative heat load calculation performed by ANF. This
latter heat load is the basis for the 5.5 hour heatup time to
boiling presented in the current updated FSAR. It is not the basis
for the 120 F and 130'F spent fuel pool coolant temperatures
presented in the current updated FSAR. These 120'F and 130 F
numbers are representative of the capability of the spent fuel pool
cooling system.

In their independent calculation, ANF assumed simultaneous full
core offload of one unit with the normal refueling offload of the
other unit. The decay time for both of these is 6 1/2 days. The
heat loads for additional batches of fuel are timed from the
refueling intervals backwards in .time until the pool is filled.
This simultaneous offload assumption is significantly more
conservative than either AEPSC internal calculations or the current
Standard Review Plan.
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NOTES

l. Final Safety Analysis Report, Amendment 75, April 1977,
Subsection 9.4.1.

2. Safety Evaluation Report, Amendment 32 to Facility
Operating License DPR-58 and Amendment 13 to Facility Operating
License DPR-74, Subsection 2.2.1, p. 6.

3. Final Safety Analysis Report, July 1982, Subsection 9.4.2,
p. 9.4-3.

4. Letter, AEP:NRC:0116, "Spent Fuel Pit Capacity Expansion,"
January 22, 1979,'ttachment 1, Section 3.5.2, p. 4.
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Engineering Evaluation and Calculation
to Determine if the Spent Fuel Pit

Cooling System Can Transfer the Decay Heat
Generated by a Maximum of 2050 Spent Fuel Assemblies

Stored in the Spent Fuel Pool

AEPSC Mechanical Engineering Division
Heat Exchangers and Pumps Section

June 10, 1983
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INTRODUCTION

The purpose of this study is to determine if the spent
fuel pit cooling system of the Cook Plant can adequately trans-
fer the decay heat generated by the fuel assemblies stored in
the pool, up to a maximum of 2050.

DESCRIPTION

The spent fuel pit cooling system is designed to remove
the decay heat generated by the stored spent fuel assemblies.
The system design allows for the need to totally unload a
reactor vessel (193 fuel assemblies) for maintenance or inspection
at a time when as many as 1857 spent, fuel assemblies are already
stored in the spent fuel storage pool.

The decay heat generated with 1857 store) assemblies and a
partial core unload is approximately *21 x 10 BTU/hr. This heat
decay value is expected to increase to *42 x 106 BTU/hr for a
full core unload.

The system design incorporates two separate cooling trains,
one each per unit. Each train is capable of removing the decay
heat generated by all stored assemblies. The cooling water to
the spent fuel heat exchangers is provided by the component cool-
ing water system (for details of the spent fuel pit cooling and
clean-up system, see 'system description DCC-CH109).

The component cooling water system design incorporates two
parallel cooling trains, of which one train is used during normal
operation the other being a back up. The cooling water to the
component cooling water heat exchangers is provided by the essential
service water system (for details of the component cooling
water system, see system description DCC-HP103'nd system .descrip-
tion DCC-HP102 for details of the essential service water system).

Note: See Fig. 1 for a skematic diagram of the Component
Cooling Water Spent Fuel Pit Cooling Systems.

Desi n Data

S ent Fuel Pit Coolin S stem

Spent Fuel Pit Pump: 2300 GPM 9 125'TDH

Spent Fuel Pit Ht. Ex.:
Fluid
Flow Rate
Temp In.
Temp Out
Design Heat

Transfer
Coefficient

Heat Load

Shell Side
water (CCW)
1.49 x 106 lb/hr

95oF
1050F

14.9 x 10 Btu/hr6

Tube Side
g'.

1 x 10 lb/hr
120-0 F
106.90F

.377 'Btu/lb- F-Ft
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Component Cooling Water System

Component Cooling Water Pumps: 9000 GPM 9 190'TDH

CCW Heat Exchanger:
Fluid

Flow Rate

Temp In,
Temp Out
Design Heat Transfer

Coefficient
Heat Load

Shell Sade

water (CCW)

4 x 10 Btu/hr6

114~F
95'F

76 x 10 Btu/hr6

water (ESW-
Lake Micpigan)

4.75 x 10
lb/hr

760F
920F

328 Btu/lb- F-Ft ~

This study was performed by modeling the systems using
computer program ".iXTEMP" (written by the Heat Exchangers
Pumps Section). A total of nine (9) Cases were examined. The
heat loads listed on Table 1 were used to develop the heat load
for each of the nine cases shown on Table 2.

Table 2 lists the expected decay heat generated in the
spent fuel pool, the mode of Unit operation, the spent. fuel pool
inlet temperature to the spent fuel heat exchanger, and the com-
ponent cooling water heat loads (spent fuel heat exchanger, other
CCW services, total heat loads on the component cooling water
heat exchanger).

CONCLUSIONS

The decay heat of 42 x 10 BTU/hr generated by the stored6

fuel assemblies (max 2050) can be transferred, within acceptable
temperature ranges, to the component cooling water system provided
that the heat load on the component cooling water heat exchanger
is maintained at approximately 75 x 106 BTU/hr, total. The heat
load on the component cooling water heat exchanger can be main-
tained by limiting the amount of heat transferred from the remaind-
er of the component cooling water system.

INDEPENDENT CHECK

An inde endep nt check was performed by the .RGD Section.
Their review consisted of generating their own computer program,
"EXCHANG ," to verify the temperatures generated by HXTEMP.**
A comparison of the outlet temperatures obtained from both com-
puter programs are listed in Table 3. As shown on Table 3i
the calculated temperatures are within 1'r 2'F of each other.

*These values have been received from the Fuel Management Section,
NED.

**NOTE: HXTEMP description and write-up can be found in Heat
Exchangers and Pumps Section G'eneral File number 45.0.
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TABLE 1

COMPONENT COOLING WATER SYSTEM Cases

Services CCW Flow
gpm-each Base

Unit

Heat Load
Btu/hr-each

Desi n Values
Other
Unit~

Main Train 2 per unit (parallel)

RHR HX
CC Pump HXs
SI Pump HXs
RHR Pump HX
CS Pump HX

5008
40
20

5
10

4li500,000
87,000
50,000
12,500
25,000

Aux. Train 1 per unit (in parallel with main trains)

BA Evap
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX

o, Seal Wtr HX

p Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports

~ Hydrogen
Analyzer

g Excess Letdown
HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4
4
4
1

1450
1000

25
140 (total)

90
1000

200
300
105

35
10
12

230

Base Unit

18,100,000
10,000,000

50,000
200,000
437,500

15,000,000
2,500i000
1,500,000

503,000
1,000,000

300g000
30,000

4,600,000
Totals

Other Unit
excl.

SFl-'FP

HX

Base Unit Mode

3000

Total SFP

Other Unit Mode

15,000,000

CCW HXs - SFP HX

CCW Pps - SFP Pp
Excl. SFP CCW Heat Load

SFP Heat Load

CCW HXs SFP HX

CCW Heat Load
SFP Heat Load

excl. SFP



TABEE 2

D.C. COOK NUCLEAR UNITS

SPENT FUEL PIT DECAY HEAT REMOVAL STUDY

BASE UNIT OTHER UNIT

~se
S.F.P.

Decay Heat

Btu/Hr

Unit
Mode

.S-F-P-*
Outlet

Temp
F

S.F.P.

Btu/Hr

Others

Btu/Hr

CCW Heat Loads
Total

Btu/Hr

Unit
Mode

S.F.P.*
Outlet

Temp.
OF

CCW Heat Loads
S.F.P. Others

Btu/Hr Btu/Hr

Total

Btu/Hr=

I 15.0

KI a 30.0

b 30.0

lI a 42.0

b 42.0

c 42.0

42.0

b 42.0

c 42.0

120.0

113.0

141.0

117.7

158.0

117.7

158.0

15.0

15.0

30.0

21. 0

42. 0

0.0

21.0

42. 0

0.0

61. 0

39.6

39.6

10.2

18. 3

10. 2

10.2

18. 3

10.2

76.0

54.6

69.6

31.2

60. 3

10.2

31.2

60.3

10.2

111.0

125.1

161.7

120.1

161.7

15.0

0.0

21.0

0.0

42.0

21.0

0.0

42.0

31. 5

31.5

39.6

31. 5

33.0

54.0

64.7

33.0

46.5

31.5

50.6

31. 5

75.0

75.0

64.7

p
Case I — Original Design Conditions.
* Spent fuel pool water temp. entering the S.F.P. Heat Exchanger.

All Heat Load Values in Million Btu/Hr.

21,000,000 Btu/Hr — Assumed to be max. heat load with 1857 spent fuel assemblies + partial core unload.

42,000,000 Btu/Hr — Assumed to be max. heat load with 1857 spent fuel assemblies-+ full core unload.
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TABLE 1

COMPONENT COOLING WATER SYSTEM Case:

Services

j

Main Train, 2 per unit (parallel):.

CCW Flow
gpm-each

Heat Load
Base Btu/hr-each Other
Unit Desi n Values Unit

RHR HX
CC Pump HXs
SI Pump HXs
RHR Pump HX
CS Pump HX

2
'. 2

2
2
2

5000
40
20

5
10

4li500, 000
87,000
50,000
12,500
25,000

~iS CRISE
7 Hf Dlj

S/'4Pv'-0

%V- 05%.D T c.„:

Vae.cP V
p+Q ~r2~.

1

Aux. Train 1 per unit (in parallel with main
trains)'A

Evap
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX
Seal Wtr HX

Pen. Cooling
RCP Motor
RCP Th Bar-
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4'

1

1450
1000

25
140 (total)

90
1000

200
300
105

35
I 10

12

230

18,100,000
10,000,000

50,000
200,000
437,500

15,000,000
2i500,000
1,500,000

503,000
1,000,000

300g000
30,000

4 600,000

gl aors OOO Totals
Base Un t Other Unit

exol. SFP

SFP HX 3000

Total SFP

15,000g000

l ~ acnO

'Base Unit Mode
5'CW

HXs - SFP HX

CCW Pps ~ SFP Pp

SFP Heat Load ss goo ocr)

Other Unit Mode

CCW HXs — SFP

CCW Pps - SFP
'CCW Heat Load
SFP Heat Load

HX

Pp
excl. SFP
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TABLE 1

COMPONENT COOLING WATER SYSTEM Case+

Services

Main Train - 2 per unit (parallel)

CCW Flow
gpm-each Base

Unit

Heat Load
Btu/hr-each

Desi n Values
Other
Unit

RHR HX
CC Pump HXs
SI Pump HXs
RHR Pump HX
CS Pump HX

2
2
2
2

~ 2

5000
40
20

5
10

41,500 p 000
87,000
50,000
12,500
25,000

Aux. Train -. 1 per unit (in parallel with main trains)

BA Evap
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX .

Seal Wtr HX
Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

- HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4

4
1

1450
1000

25
140 (total)

90
1000

200
300
105

35
I 10

12

230

v

v

89 59'op
Base Unit

18,100,000
10,000,000

50,000
200,000
437,500

15t000,000
2,500,000
li500,000

503,000
lt000,000

300,000
30,000

4 600,000

v
v
v

v

v

Totals ( go so excl. SFP'

er Unit

SFP HX

Base Unit Mode

CCW HXs - SFP HX
I

CCW Pps - SFP Pp ~

3000

Total SFP

Other Unit Mode

CCW HXs ~ SFP

CCW Pps ~ SFP
'CCW Heat Load g
SFP Heat Load

15,000,000
So ooo ooo

HX

Pp
ooo excl. SFP
0
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TABLE 1

COMPONENT COOLING WATER SYSTEM Case: Mh
Services CCW Flow

gpm-each
Heat Load

Base Btu/hr-each Other
Unit Desi n Values Unit

Main Train 2 per.unit
(parallel)'HR

HX
CC Pump HXs
SI Pump HXs
RHR Pump HX
CS Pump HX

2
2
2
2
2

5000
40
20

5
10

41,500p000
87,000
50,000
12,500
25,000

Aux. Train 1 per unit (in parallel with main trains)

BA Evap
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX
Seal Wtr HX
Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4
4
4
1

1450
1000

25
140 (total) ~

90
1000

200
300
105

35
I 10

12

230

Base Unit

18,100,000
10g000,000

50,000
200,000
437,500

15,000,000
2,500,000
1,500,000

503,000
1,000,000

300,000
30,000

4,600,000

Other Unit

SFP 'HX 3000

Total SFP

15,000,000

Base Unit Mode
I

CCW HXs — SFP HX
I

CCW Pps - SFP Pp I
cl. SFP .CCW Heat Load oO

Other Unit Mode

CCW HXs — SFP
CCW Pps - SFP

'CCW Heat Load Bl
SFP Heat Load

HX

Pp
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TABLE 1

COMPONENT COOLING WATER SYSTEM Case!

Services CCW Flow
gpm-each Base

Unit

Heat Load
Btu/hr-each Other

Desi n Values Unit

Main Train 2 per unit
(parallel)'HR

HX
CC Pump HXs
SI Pump HXs
RHR Pump HX

CS Pump HX

2
2
2
2

~ 2

5000
40
20

5
10

41,500,000
87,000
50,000
12,500
25,000

Aux. Train 1 per unit (in parallel with main trains)

BA Evap
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX

Seal Wtr HX
Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4
4
4
1

1450
1000

25
140 (total)

90
1000

200
300
105

35
I 10

12

230
ro ~ooo
Base Unit

18,100,000
10,000,000

50,000
200,000
437,500

15i000,000
2g500,000
1,500,000

503,000
1,000,000

300,000
30,000

4,600,000

Other Unit

SFP HX

Base Unit Mode

CCW HXs — SFP\

CCW Pps - SFP
I

Excl. SFP CCW Heat Load
SFP Heat Load

CbwpLCm
Chit.& ~ mOVQ~

HX

Pp

d&P.'4JU

3000

Total SFP

Other Unit Mode

CCW HXs l SFP
CCW Pps I SFP

'CCW Heat Load g

15,000,000

1

HX
Pp

o excl. SFP
ooo c)
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TABLE 1

COMPONENT COOLING WATER SYSTEM Case: JZL 4.

Services

Main Train 2 per unit (parallel)'CW
Flow

gpm-each
Heat Load

Base Btu/hr-each Other
Unit Desi n Values Unit

RHR HX
CC Pump HXs
SI Pump HXs
RHR Pump HX
CS Pump HX

2
2
2
2
2

5000
40
20

5
10

4li500p000
87,000
50,000
12,500
25,000

Aux. Train 1 per unit (in parallel with main trains)

BA Evap
Waste Evap.
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX
Seal Wtr HX
Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4

4

1450
1000

25
140 (total)

90
1000

200
300
105

35
I 10

12

230

/8 a woo
Base nit

18,100,000
10,000,000

50,000
200,000
437,500

15,000,000
2t500,000
1,500,000

503,000
1,000,000

300,000
30,000

'0
4,600 000

Totals g Po s-oo excl. SFP'

er Unit

SFP HX 3000

Total SFP

15,000,000

Base Unit Mode

CCW

CCW
Excl. SFP CCW

SFP

HXs - SFP

Pps ~ SFP
Heat Load
Heat Load

eo~ae~e
QoWR ~yvoVqg

HX l
Pp
/ 00 OOO

Other Unit Mode

HX

Pp
CCW HXs 4 SFP
CCW Pps ~SFP

'CCW Heat Load 5
SFP Heat Load
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TABLE 1

COMPONENT COOLING WATER SYSTEM Case: ~C-.
Services CCW Flow

gpm-each
'eat Load

Base Btu/hr-each Other
Unit Desi n Values . Unit

Hain Train 2 per unit
(parallel)'HR

HX
CC Pump HXs
SI Pump HXs
RHR Pump HX

CS Pump HX

2
2
2
2
2

5000
40
20

5
10

41t500p000
87i000
50,000
12i500
25,000

Aux. Train - 1 per unit (in parallel with main trains)

BA Evap
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX
Seal Wtr HX
Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

HX

SFP 'HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4
4

1

1450
1000

25
140 (total)

90
1000

200
300
105

35
10
12

230

3000

Base Unit

Total SFP

18gl00,000
10,000,000

50,000
200,000
437,500

15q000,000
2t500,000
lg500,000

503,000
1,000,000

300,000
30,000

4,600,000
Totals g g o mo excl. SFP'

er Unit

15,000,000

Base Unit Mode co~p<8t s
Qc4 c ~BRAG>g+

~ I
CCW HXs — SFP HX

CCW Pps - SFP PpI

SFP Heat Load

Other Unit Mode

CCW HXs ~ SFP HX

CCW Pps ~ SFP Pp
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TABLE 1

COMPONENT COOLING WATER SySTEM Case: ~3—~-

Services CCW Flow.
gpm-each

Heat Load
Base Btu/hr-each Other
Unit Desi n Values Unit

Main Train 2 per.unit
(parallel)'HR

HX
CC Pump HXs
SI Pump HXs
RHR Pump HX
CS Pump HX

2
2
2
2

~ 2

5000
40
20

5
10

41$ 500p000
87,000
50,000
12,500
25,000

Aux. Train 1 per unit (in parallel with main trains)

BA Evap.
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX

Seal Wtr HX
Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1
1
4
4
4

1450
1000

25
140 (total)

90
1000

200
300
105

35
I 10

12

230

84

aors

Base Unit

18,100,000
10,000,000

50,000
200,000
437,500

15,000,000
2i500,000
1,500,000

503,000
1,000,000

300,000
30g000

4,600,000
Totals 7P . s~o excl.

SFP'thernit

SFP HX

Base Unit Mode
l

CCW HXs — SFP

CCW Pps ~ SFP

Excl. SFP CCW Heat Load
SFP Heat Load

C.ow,pt.e~
Cog.a ~N adAa

HX

Pp
BOO d Q

0

3000 15,000,000

Total SFP fg ucpoooO

Other Unit Mode

CCW HXs < SFP HX i

CCW Pps l SFP Pp I
'CCW Heat Load7Jke We excl. SFP
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Services

Main Train ' per unit
(parallel)'HR

HX . 2
CC Pump HXs, -." 2
SI Pump HXs -, 2
RHR Pump HX 2
CS Pump HX 2

TABLE 1

COMPONENT COOLING WATER SYSTEM

CCW Flow
gpm-each

5000
40
20

5
10

Base
Unit

Heat Load
Btu/hr-each

Desi n Values

41,500p000
87,000
50,000
12,500
25,000

Case: ~~>

Other
Unit

Aux. Train 1 per unit (in parallel with main trains)

BA Evap
Waste Evap
Waste Gas Comp
Sample Coolers
Recip Chg Pump
Letdown HX
Seal Wtr HX
Pen. Cooling
RCP Motor
RCP Th Bar
Reactor Supports
Hydrogen

Analyzer
Excess Letdown

HX

1 (Unit 1)
1 (Unit 2)
2

12
1
1
1'

4
4
4
1

1450
1000

25
140 (total)

90
1000

200
300
105

35
10
12

230

/89GO duo
Base Unit

18i100,000
10g000~000

50,000
200,000
437,500

15g000,000
2i500i000
li500,000

503,000
1,000,000

300,000
30,000

4 600,000

Totals 4 C87 z-doexcl. SFP
Other Unit

SFP HX 3000

Total SFP

15,000,000
oo dao

Base Unit Mode

CCW HXs - SFP
I

CCW Pps ~ SFP
Ekcf, SFP CCW Heat Load

QFP Heat Load

gd~g'LCT'R
~adOL

HX I

Pp ~
ddedd

Other Unit Mode

CCW HXs I QFP HX

CCW Pps ~ SFP Pp
'CCW Heat Load rd o>o excl, SFP
SFP Heat Load
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~ ~

HXTENP UTSiERSY '"-g.59 NRY 19r '82

Ur Rr IJHr (JCr TC1 r TH1 r HXTYPE=
?3 "8r 12855r 4E6r 4. 7 E6r 75r 120. 12

INPUT TUBE ODr ID!BRFSPr PIT
?. 75r . 652r 9. 9375r ~ 9375

IHPUT NTr NPr Q

'?2260r 2r 31 ~ 2E6
NUNBER OF ITERRTIONS= 7
CRLC. HERT TRRNSFER COEFF. 316.4
INPUTTED HERT LORD = 31200000. 00
HERT LORD Q 31690464. 00
MTD CORRECTION F = .882
MTD CORRECTED = 7.00
TC1= 75 00 TC2= 81. 67 THi= 91. 30 TH2= 83. 48

INPUT NEM TH1=
'7 0

+STOP+

USED 12. 7
CP~>'.ERDY

RUN

HXTENP UTSiERSY 11 00 NRY 19r 8P

Ur Rr MHr MCr TC1 r THl r HXTYPE=
?328r 12855r 4E6r 4. 75E6r 75r 120r 12

INPUT TUBE ODr IDr BRFSPr PIT
'?. 75r . 652r 9. 9375 r . 9375

INPUT NTrHPrQ
?2260r 2r 60 ~ 6E6
NUNBER OF ITERRTIONS= 8
CRLC. HERT TRRNSFER COEFF. 324.7
INPUTTED HERT LORD = 60600000. 00
HERT LORD Q 61689616. 00
NTD CORRECTION. F = . 880
NTD CORRECTED 15 ~ 00
TC1= 75. 00 TC2= 87.99 TH1= 106.70 TH2= 91.38

INPUT NEM THi=
?0
+STOP+

USED 8.2 CPV
r ~

r
~ ~

4

rr
r

~ p

~ „a c ~



READY@
,RUN

Hi<TEMP UTS~ERSY 11: 02 MFIY 19r 82

Ur R! MH! MC! TC1 ! TH1! HXTVPE=
?328! 12855! 4E6! 4 ~ 75E6r 75! 120! 12

INPUT TUBE GD! ID!BFIFSP! PIT
? . 75! . 652! 9. 9375! . 9375

INPUT NT!NP!Q
?2260! 2! 60.3E6
NUMBER OF ITERRTIONS= 8
CRLC. HERT TRRHSFER CGEFF. 324.7
INPUTTED HEAT LORD = 60300000. 00
HEAT LORD Q 61459424.00
MTD CORRECTION F = . 881
MTD CORRECTED = 15.00
TCi= 75. 00 TC2= 87.94 TH1= 106.60 TH2= 91.33

INPUT NEM THi=
'? 0

+STOP+

USED 8.1 CPY

RERDY
RUH

HXTEMP UTSiERSY 11-.04 MRY 19! 82

Ur RrMH!WCr TC1! THl!HXTYPE=
?328! 12855! 4E6! 4. 75E6! 75! 120! 12

INPUT TUBE QD! ID! BRFSP! P IT
?. 75! . 652! 9. 9375! . 9375

INPUT NTrNPrQ
?2260! 2! 75E6
NUMBER OF ITERRTIGNS= 9
CFILC. HERT TRFIHSFER CQEFF. 325.3
INPUTTED HEFIT LORD = 75000000.00
HERT LORD Q 76438352. 00
MTD CORRECTION F = .868
MTD CORRECTED = 18.00
TCi= 75. 00 TC2= 91. 09 TH1= 113. 40 TH2= 94. 39

.„INPUT NEM TH1=



HXTEMP UTSrERSY 11- 08 MRY 19» 82

TH2= 99. 54

U»R»lJH»lJC» TC1» TH1»HXTYPE=
?377» 3800» 1. 14E6» 1 ~ 49E6» 83. 5t 1 1 0» 12

INPUT TUBE OD ID BRFSP. PIT
?. 75» . 652» 19» ~ 9375

INPUT NT» NPt Q

?540» 4» 21E6
NUMBER OF ITERATIONS= 9
CRLC. HERT TRANSFER COEFF. 363.5
INPUTTED HERT LORD = 21000000.00
HERT LORD Q 20585216. 00
MTD CORRECTION F = . 856
MTD CORRECTED 15. 00
TC1= 83. 50 TC2= 97. 32 TH1= 117 ~ 70

p+

~ o-

INPUT NE(J TH1=

+STOP+

USED 6.3 CPV

READY
P.UN

~ ~

HXTEMP UTS/EASY 1 1 - 12 MRY 19» '82

U t R» lJH » lJC» TC1 t TH1» HXTYPE=
?377t 3800t 1 14E6t 1 ~ 49E6» 91 4» 1 1 Ot 12

INPUT TUBE OD» ID» BRFSP» PIT
? . 75 » . 652 » 19» . 9375

INPUT NT» NP» Q
?540» 4» 21E6
NUMBER OF ITERATIONS= 9
CALC. HERT TRANSFER COEFF. 365.9
INPUTTED HERT LOAD = 21000000.00
HERT LORD G! 20593856. 00
MTD CORRECTION F = .846
MTD CORRECTED = 14.00
TCi= 91.40 TC2= 105.22 THl= 125.10 TH2= 106.93

pf
~g.

Pg~ 0

INPUT NElJ TH1=
4

5

l

1 '

~,

~ g ~

E



jIJ.

+STQP+

USED 8.8 CPV
rr

REFIDY
RUN

r,, ~r

r

HXTEMP UTSiERSY 11- 14 MRY 19» 82

Ur Flr WH» WC» TCl» THi » HXTYPE=
?377» 3800» l. 14E6» l. 49E6. 91.3. 110. 12

INPUT TUBE OD» IDe BRFSP» PIT
.'. 75» . 652» 19r . 9375

INPUT NT»NP»Q
?540» 4» 42E6
NUMBER QF ITERRTIONS= 10
CRLC. HERT TRRNSFER COEFF. 376.4
INPUTTED HEF}T LQRD = 42000000. 00
HEFIT LORD Q 41203056. i10
MTD CORRECTION F = .8" 9
MTD CORRECTED 29. 00
TC1= 91.30 TC2= 118.95 TH1= 158. 00 TH2= 121. 75

INPUT NEW THi=
?0

+STOP+

USED 21. 3 CPV

RERDY
RUN

HrMTEMP UTSrERSY 1 1 1 6 MFIY f9 r 82

Ur Rr IJHr IJC» TC1 r TH1» HXTYPE=
?377» 3800» 1. 14E6» 1. 49E6» 94. 4» 11 0» 12

INPUT TUBE QD» ID» BRFSP» PIT
?. 75.. 652» 19M'» . 9375

INPUT NT»NP»Q
?540» 4» 42E6
NUMBER QF ITERRTIQNS= 10
CRLC. HEFIT TRRNSFER COEFF. 377.4
INPUTTED HEFIT LOFID = 42000000.00
HERT LORD Q 41180224. 00
MTD CQRRECTION F = .846
MTD CORRECTED 29. 00
TCl= 94 ~ 40 TC2= 122. 04 TH1= 161. 70 TH2= 125. 47



„ It~PIT NEM TH1=
"7 0

+STOP+
e

USED 22.3 CPV

RERDY
RUN

HRTEMP UTSiERSY 'ii-19 NRY 19»'82

U» Fl» MHrMC » TC1» TH1 » HXTYPE=
?377» 3800r 1 ~ 14E6» 1 49E6» 94. 4» 1 1 0» 12

INPUT TUBE OD r ID» BFIFSP» P IT
?. 75» . 652» 19» . 9375

INPUT NT» NP» Q

?540» 4» 21E6
NUt'ABER OF ITERATIONS= 9
CFILC. HEFIT= TRFINSFER COEFF. 370.4
INPUTTED HERT LORD = 21000000. 00
HERT LORD Q 20593696. 00
thTD CORRECTION F = .846
tSTD CORRECTED 14. 00
TC1= 94. 40 TC2= 1'08. 22 TH1= 128 1 0 TH2= 109.93

INPUT NEM THi='r

0
+STOP+

USED 9.8 CPV

RERDY



f'the

V



'1

I t }PUT NET! TH1=
rp
'STOP+

USED 3.6 CgV

READY
RUN

HXTEMP UTSiEASY 13: 01 MAY 13~ '82

U~ A~ WH~ WC> TC1> THi ~ HXTYPE~
. 377 ~ 3800> 1 ~ 14E6~ 1 ~ 49E6~ 89. 4 ~ 1 00~ 12

INPUT TUBE ODs ID~BAFSP~PIT
'?. 75~ . 652~ 19~ . 9375

INPUT NT ~ NP ~ 9
~540~4~15RiE6
NUMBER GF ITERATIONS= 8
CALC. HEAT TRANSFER CGEFF. 362.9
INPUTTED HEAT LOAD = 15000000.00
HEAT LOAD 9 14703291. 00 .

MTD CORRECTION F = 837
MTD CORRECTED = 10. 00
TCi= 89. 40 TC2= 99. 27 TH1= 113. 20 TH2= 100. 20

INPUT NEW TH1=
?0

+STOP+

USED 7.5 CPV

READY
RUN

HXTEMP UTSr'EASY 13: 04 MAY 13~ '82

Us A~ \JHOW WC~ TC1 ~ TH1 ~ HXTYPE=
'?377~ 3800~ 1. 14E6~ 1. 49R~E6~ 87. 3~ 100~ 12

INPUT TUBE QD ID BAFSP P IT
'?. 75~ . 652~ 19~ . 9375

INPUT NT~ NP~ Q
'?540< 4s 15E6
}')UMBER GF ITERATIONS= 8
CALC. HEAT TRANSFER COEFF. 362. 1

INPUTTED HEAT LOAD = 15000000. 00
HEAT LOAD 9 14703405. 00
MTD CORRECTION F = . 837
MTD CORRECTED = 10.00
TCi= 87. 30 TC2= 97. 17 TH1= 111 10 TH2= 98. 1 0

INPUT NEW THi=
?0

+STOP+
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,'l~

~ ~

>iPgTFMP,;z'.," ..-, UTS~ERSY 1 5 MFIY 13» 82

'y'» FI» WH ~ WC» TC1 ~ TH1» HRTYPE~
.(377» 3800» 1 ~ 14E6» 1 49E6» 93. 4» 100» 12

INPUT TUBE OD» ID» BRFSP» PIT
?. 75» ~ 652» 19» . 9375

INPUT NT»NP»Q
?540» 4» 30E6
NUMBER GF ITERATIONS= 10
CRLC. HERT TRANSFER COEFF. 373.3
INPUTTED HEAT LOFID = 30000000.00
HERT LGFID Q 29447472. 00
MTD CORRECTION F = .844
MTD CORRECTED = 21.00
TCi= 93. 40 TC2= 113. 16 TH1= 141. 40 TH2= 115. 47

INPUT NEW THi=
?0

+STOP+

USED 17.5 CPV

RERDY
RUN

HNTEMP UTS/EASY 13 ~ 07 MFIY 13» '82

Ur Rr WH» WC» TC1» TH1 r HXTYPE=
?377» 3800» i. 14E6» 1. 49E6» 91. 6» 1 0 3» 12

INPUT TUBE OD» ID» BFIFSP» PIT
?.75».652»19».9375

INPUT NT»NP»Q
'?540» 4»

USED 3.1 CPV

READY
RUN

HRTEMP UTSr'EASY 13:09 MFIY 13»'82

U» Rr WH» WC» TCi r TH1 r HXTYPE=
?377» 3800» 1. 14E6» 1. 49E6» 83. 95» 1 00» 12

INPUT TUBE OD» ID» BRFSP» PIT
'?.75».652»19».9375

INPUT NT»NP»Q
'?540» 4» 2c E6
NUMBER OF ITERRTIONS= 9
CFILC. HERT TRRNSFER COEFF. 364. 0
INPUTTED HERT LORD = 22000000. 00
HEAT LORD Q 21570096.00
MTD CORRECTION F = . 851
MTD CORRECTED = 15.00
TC1= 83 ~ 95 TC2= 98 ~ 43 TH1= 119 ~ 50 TH2= 100 48

INPUT HEM THi=

ESTOP+
0



I



FIKTEMN UTSiEASY: 11 NRY 13» '82

U»R»WH»MC» TC1» TH1»HXTYPE=
? 577 > 3800» 1. 14E6» 1. 49E6» 91. 6» 1 00» 12

INPUT TUBE GD» ID» BRFSP» PIT
! ~ 75» . 652» 19» . 9375

fNPUT HT» NP» 0
?540» 4» 22E6
NUMBER OF ITERATIONS=
CRLC. HEAT TRRNSFER CGEFF. 366.3
INPUTTED HEAT LORD = 220000vu. vp
HEAT LOFID 0 21573888. 00

:~'- NTD CORRECTION F = .846
,'TD CORRECTED = 15.00
;; -TCg~~~-91;.6g TC2=. 106. 08 TH1= 126.90

\ J

INPUT NEM TH1=
"?0

p'STOP+

USED - 12. 2 CPU

RERDY
RUN

TH2= 107.87

HXTENP UTS~ERSY 13: 12 MFIY 13» '82

U» R» MH» 4~C» TC1» TH1» HXTYPE=
'?377. 3800 1. 14E6 1.49E6. 91.73 100 12

INPUT TUBE GD» I D» BRFSP» PIT
?. 75» . 652» 19» . 9375

INPUT HT» HP» 9
?540» 4» 44E6
NUNBER OF ITERATIOHS= 10
CRLC. HEAT TRANSFER CQEFF. 377.2
INPUTTED HEAT LORD = 44000000.00
HEAT LOAD 0 43159680 ~ 00
MTD CORRECTION F = . 840
NTD CORRECTED = 30. 00
TC1= 91. 73 TC2= 120. 70 TH1= 161. 69 TH2= 123. 74

INPUT NEM TH1=
?0

+STOP+

USED 25. 6 CPV

RERDY
RUN

HXTEMP UTSrERSY 13- 14 NRY 13» 82

U» R» MH» MC» TC1» TH1» HXTYPE=
?377» 3800» 1. 14E6» 1. 49E6» 96. 9» 100» 12

INPUT TUBE GD» ID» BRFSP» PIT
?. 75» . 652» 19» . 9375

INPUT HT» NP» 9
?540» 4» 44E6
Ht Itft-".C0 PlC 7 TcC AT» n~i-
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INPUT NEW TH1=
r jp

+STOP+

USED 27. 0 CPV

READY
RUN

HXTEMP UTSrEASY 13: 16 MAY

UsAslJHsWC~ TC1~ TH1~HXTYPE=
~ - ?377 3800. \ ~ 14E6. 1 ~ 49E6~ 99. 1 ~ 1 00~ 12

INPUT TUBE OD~ ID~ BAFSP~ PIT
?. 75~ . 652'9~ . 9375

INPUT NTiNP~Q
?540~ 4~ 22E6
NUMBER OF ITERATIONS= 9
CALC. HEAT TRANSFER CQEFF- 372.3
INPUTTED HEAT LOAD = 22001?000. 00
HEAT LOAD 0 21573456. 00
MTD CORRECTION F = ~ 846
MTD CORRECTED = 15. 00
TCi= . 99. 10 TC2= 113.58 TH1= 134.40 TH2= 115.37

INPUT NElJ TH1=
?0

+STOP+

USED 13.6 CPV

READY
RUN

HXTEMP UTS/EASY 13- 19 t1AY 13~ '82

V~A~(JH~(JC~ TCis THl~HXTYPE=
. 377~ 3800~ 1. 14E6~ 1. 49E6~ 1 04. 3~ 120~ 12

INPUT TUBE OD~ I D~'BAFSP~ PIT
? ~ 75 ~ ~ 652~ 19' 9375

INPUT NT~ NP~ 9
?540~ 4~ 44E6
NUMBER OF ITERATIONS= 11
CALC. HEAT TRANSFER COEFF. 380.5
INPUTTED HEAT LOAD = 44000000. 00
HEAT LOAD 9 43164640. 00
f1TD CORRECTION F = .841
fhTD CQRRECTED = 30. 00
TC1= 104.30 TC2= 133.27 TH1= 174.30 TH2= 136.33

INPUT NElJ THi=
?BYE

~ FLAG RUN-TIME ERROR IN 'BCDREAD CALLED AT LOC X'12A4E'.
BYE
I
I

<. ILLEGFIL NUMERIC INPUT CHARACTER. FIELD TERMINATED.
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USEP, 2.'Q.2 CPV

RKRDY
BYg

CPV = 169. 13 CQfP= Oil:26
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I

V,



g'r r v\

bIFIRRRR COMPLlTER SYSTEMS
12: 11 MAY 13s '82 USER:: 40 LINE:: 15
LOGQN PLERSE: BDM48i7150s REPs ROHFILDs RF

'ON FIT 12:11 MFlY 13s '82

!XEFISY

XEFISY RT YOUR SERVICE

IS FI RESTRRT DESIREDT --NQ

YOUR NEW RESTFIRT NUtIBER IS —50CDB370
REFIDY
SYS FOR

REFlDY
QLD HXTEMP

REFIDY
LISTNH 1310-1 "40

r,

~ ~ ~

r

I

]
'i:.t

~ s1: gf
h

p
-t ~

~q j.
u'

~

1310
1320
1330
1340

REFIDY
RUN

TF=. 001
TS=. 0005
Ti=17
SID=49. 0

c c.w
QA~ oe'~

HXTEMP UTSiEASY 12: 14 MFIY 13s '82

Us Fls WHs IJCs TC1 s TH1 s HXTYPE=
~ 'F328s 12855s 4E6» 4. 75E6s 75s 120s 12

INPUT TUBE QDs IDs BRFSPs PIT
?. 75s . 652 s 9. 9375 s . 9375

INPUT NTsNPsQ
72260s2s54.6E6
HUMBER OF ITERRTIOHS= 8
CFILC ~ HEFIT TRANSFER COEFF. 324.4
INPUTTED HEFIT LOFID = 54600000.00
HERT LORD Q 55615712. 00
MTD CORRECTION F = .874
MTD CORRECTED 13. 00
TCi = 75. 00 TC2= 86. 71 THi= 1 03. 20 TH2= 89. 40

INPUT, HEIJ TH1=
~0
. +STOPy

'USED '. 1 CPV

&FAERY

r

r

~ I r rr

„r re '"
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HfgTEMP 'UTS~ERSY :17 NAY 13~'SB
I

Ut At MHs MCs TC1 r THl s HXTYPE=
. 3'28t'12855s 4E6t 4 ~ 75E6s?5s 120s 12

INPUT TUBE ODs I Ds BAFSPt PIT
?. 75s . 652s 9. 9375s . 9375

INPUT NTs NPs Q

?2260t 2s 46. 5E6
NUNBER OF ITERATIONS= 8
CALC- HEFIT TRANSFER COEFF. 317. 1

INPUTTED HEAT LOAD = 46500000. 00
HEAT LOAD Q 47215504. 00
NTD CORRECTION F = .875
thTD CORRECTED = 11.00
TC1 = 75. 00 TC2= 84. 94 TH1= 99. 00 TH2= 87. 29

INPUT NEM TH1=
?0

+STOP+

USED 10.5 CPV

READY
RUN

HXTENP UTSiEASY 12: 18 NAY 1 's '82

Us As Mkr MCs TC1 s THl s HXTYPE=
?328t 12855t 4E6s 4. 75E6t 75s 120s 12

INPUT TUBE OD! I D t BAFSP s P I T
?. 75t ~ 652t 9. 9374~5t . 9375

INPUT NTtNPtQ
?2260s 2s 69. 6RiE6
NUNBER QF ITERATIONS= 9
CALC. HEAT TRANSFER COEFF. 325. 1

INPUTTED HEAT LOFtD = 69600000. 00
HEAT LOAD 0 70962176.00
MTD CORRECTION F = . 874
NTD CORRECTED = 17. 00
TC1= 75. 00 TC2= 89. 94 TH1= 111. 00 TH2= 93.36

INPUT NEW THl=
?0

+STOP+

USED 6.6 CPV

READY
RUN

HXTENP UTS~EASY 12-20 NAY 13s'82
Us Fls WHs WCs TC1 s TH1 s HXTYPE=

'?328s 12855s 4E6s 4.?SE6s?5s 120s 12INPUT TUBE QDs I Ds BFIFSPs PIT'T ?5s 652s 9. 93T5s 9375lNPUT NT ~ NP ~ Q't RR60 ~ 2 ~ 61 566
NVNBE.Q OF 1 TEPAT 'l ONS~

}

�CANC

mRT lV~ t ace COIZFF



pyric 'caaaa'crzciri
",gTD CORRECTED ' '

1.'TCi~75. 00 TC2= 88. 18 TH1= 107 10
't

C ~

INPUT NEW TH1=
?p

+STOP+

USED 7.9 CPV

REFIDY
RUN

TH2= 91 55

HYTENP UTSiEASY 12: 21 NAY 13» '82

U» Fls WH» AC» Ci » TH1» HRTYPE=
?328» 12855» 4 4. 7 5E6» 75» 120» 12

INPUT TUBE OD s I FIFSP» P I T
?. 75» . 652» 9. 9375 s ~ 9~7

INPUT NT» NP» Q

?2260» 2» 22. 2E6
NUt')BER OF ITERFIT IONS= 5
CALC- HEFIT TRFiNSFER CQEF . 316. 0
INPUTTED HEAT LOAD = 222ilpu00. 00
HEFIT LOAD Q 22616704.00
NTD CORRECTI F = .890
NTD CORRECTED = 5.00
TC1= 75. 00 TCc.= 79. 76 TH1= 86 ~ 80 7HZ= 81.24

INPUT NEW TH1=
?p

+STOP+

USED 13.9 CPV

REFIDY
RUN

HRTENP UTS/EASY 12: 23 NAY 13» '82

Us A» WH»AC» TC1» TH1» HYTYPE=
'328» 12855» 4E6s 4 ~ 75E6» 75» 120» 12

INPUT TUBE QD» I D» BAFSP» P I T
'? e 75» . 652» P. 9375» . 9375

INPUT NT» NP» Q

?2260» 2» 32. 2E6
NUNBER QF ITERATIONS= 7
CFILC. HEAT TRFINSFER COEFF. 316.5
INPUTTED HEFIT LORD = 32200000. 00
HEAT LOFiD Q 326il5872. 00
NTD CORRECTION F = .888
NTD CORRECTED 8 ~ 00
TCl = 75. 00 TC2= 81. 86 TH1= 92. 00 TH2= 83. 95

INPUT NET TH1=
?p

ESTOP+



\



,(r
~ r

HXTEMP . UTSiERSY 12- 24 MFIY 13 ~ '82
C ~ r

Ut Rs MHt WCs TC1 s TH1 s HXTYPE
'?328s 1286x55s 4E6s 4 ~ 75E6s 75s 120s 12

INPUT TUBE ODs IDs BFIFSPs PIT
75 s . 652 s 9. 9375 s . 9375

INPUT NTtNPtQ
?2260s 2s 61. 6E6

NUMBER OF ITERFITIONS= 8
CRLC. HEFIT TRFINSFER COEFF. 324.8
INPUTTED HEAT LOAD = 61600000. 00
HEFIT LOFID 0 62610464 F 00
MTD CORRECTION F = . 879
MTD CORRECTED = 15.00
TC1= 75. 00 TC2= 88. 18 TH1= 107. 10 TH2= 91. 55

ec.~

INPUT NEM TH1=
-.0

+STOPi

USED 7.9 CPY

'ERDY
RUN

HXTEMP UTSrERSY 12: 26 MFIY 13s 82

Us Fl s MHt MCt TC1 s TH1 s HXTYPE=
7328 t 12855s 4E6s 4 ~ 75E6s 75s 120s 12

INPUT TUBE ODs I Ds BRFSPs PIT
"? . 75 s . 652 s 9. 9375 s ~ 9375

INPUT NTs NPs 9
r?2260s 2s 62. 3E6
NUMBER OF I TERFIT IONS= 8
CRLC. HEFIT TRANSFER COEFF. 324.8
INPUTTED HERT LORD = 6 30000'). 00
HEFIT LOFID 0 63531312. 00
MTD CORRECTION F = . 878
MTD CORRECTED = 15.00
TCl= 75.00 TC2= 88.38 THi= 107.50 TH2= 91. 72

INPUT NEM THi=
70

+STOP+

USED 7. 7 CPV

RERDY
RUN

HXTEMP UTSiERSY 12:27 MRY 13. '82

Us Fls MHs MCs TC1 s TH1 s HXTYPE=
'?328s 12855s 4E6s 4. 75E6s 75s 120s 12

INPUT TUBE ODs I Ds BFIFSPs PIT
'? . 75s . 652s 9. 9375 s . 9375

INPUT NT s NP s Q
~ e a r cc



g s

'I>r

4

~'a



~ ~ ~ ~

HER T LORD Q
NTDwCCRBECT IDN F
NTD CORRECTED
TC1= 75. 00 TC2= 81.

8 1 '9c 856 O~OOI
. 88

73 TH1= 91. 40 TH2= 83. 51

INPUT NEW TH1=
?0

+STOP+

USED 12.7 CPV

RERDY
RUN

HRTENP UTSiERSY 12: 29 NFIY 13! '82

Ur R! WH» IJC! TC1» TH} r H<YTYPE=
'?328! 12855! 4E6! 4. 75E6! 75! 120 » 12

INPUT TUBE OD» ID BFIFSP. PIT
?. 75! . 652! 9. 9375 r . 9375

INPUT NT!NP!Q
'?2260! 2! 10 ~ 2E6
NUMBER QF ITERRTIONS= 4
CFILC. HERT TRANSFER COEFF. 315.7
INPUTTED HERT LOFID = 10200000. 00
HEFIT LQFID Q 10241752. 00
NTD CORRECTION F = . 970
MTD CORRECTED = 5.00
TCi= 75.00 TC2= 77. 16 TH}= 82.90 TH2= 80.44

INPUT NEW TH}=
?0

+STOP+

USED 14.5 CPV

REFIDY
RUN

HrNTENP UTSr'ERSY 12: 30 NFIY 13! '82

Ur Fl! WH! IJC» TC}!TH}rHXTYPE=
?328! 12855! 4E6» 4. 75E6! 75» 120! 12

INPUT TUBE OD! I D» BRFSP» P I T
? ~ 75 r ~ 652! 9 9375! ~ '9375

INPUT NT! NP! Q
'?2260! 2! 83. 6E6
NUMBER OF I TERFIT I QNS= 9
CRLC. HERT TRRNSFER COEFF. 325.7
INPUTTED HERT LOFID = 83600000. 00
HEFIT LORD'Q 85153824. 00
MTD CORRECTIOh F = .872
NTD CORRECTED = 20. 00
TC}= 75.00 TC2= 92.93 TH}= 118. 10 TH2= 96. 91

INPUT NE}J TH}=
?0

STOP+



HgTEMP UTSiERSY 12: 31 MFtY 13! '82

U r R! MH!MC! TCir TH1! HXTYPE=
; i ?328! 12855! 4E6» 4. 75E6! 75! 120» 12

INPUT TUBE QD» ID» BRFSP! PI T
?. 75» . 652! 9. 9375! . 9375

INPUT NT! NPr Q'

~ ~

?226V r 2r 94. bE6
NUMBER OF ITERATIONS= 9
CFILC. HERT TRRNSFER CQEFF. 326. 0
INPUTTED HEAT LORD = 94800000. 00
HEAT LORD 9 92917664. 00
MTD CORRECT I QN F = .. 874
MTD CORRECTED ' 22. Ov
TCl= 75.00 TC2= 94.56 TH1= 122.40 TH2= 99. 07

INPUT NEM TH1=
?0

+STOP+

USED 4.4 CPV

REFIDY
RUN

HXTEMP UTS~ERSY 12:34 fCRY 13! '8

U! R! MH» MC» TC1! TH1» HXTYPE=
. 328! 12855! 4E6! 4. 75M~E6! 75! 12V! 12

INPUT TUBE QD! ID!BFIFSP! PIT
?. 75.'. 652! 9. 9375r . 9375

INPUT NT! HP» 0
? 226 0 r 2! 64. 7E6
NUMBER OF ITERATIONS= 8
CRLC. HEAT TRFINSFER CQEFF. 324 '
INPUTTED HEAT LOAD = 64700000. 00
HEAT LORD 9 65833328. 00
MTD CORRECTION F = .875
f1TD CORRECTED = 16.00
TC1= 75 00 TC2= 88.86 TH1= 108.50 TH2= 92. 14

INPUT NEM TH1=
?0

+STOP+

USED 7.5 CPV

RERDY
RUN

HXTEMP UTSr'EASY 12:35 MRY 13!'82

Ur A» MH! MC» TC1» THl r HXTYPE~
?328» 12855» 4E6» 4. 75E6» 75» 120» 12

INPUT TUBE OD» ID» BAFSP! PIT
?. 75» . 652» 9. 9375» . 9375

INPUT NT» NP» 9
rPPP.A ~ P ~ 1 5 C.. RfP.
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MI74I
ITD „CD/(REACTION F
ITD ~CORRECTED
'C1= 75. 00 TC2=

V r

INPUT NEW THi=
»0

+STOP+

JSED . 8.3 CPV

i;EADY
~UN

~ t ~

. 871
= 27.0r

99. 1 0 THl= 133. 00 TH2= 104.28

HXTEMP UTSr'EASY 12:37 MFIY 13»'82

U» FI» WH» WC» TC1» TH1» HXTYPE=
'?328» 12855» 4E6» 4. 75E6» 75» 120» 12

INPUT TUBE QD» ID! BFIFSP» PIT
'?. 75» . 552» 9. 9375» . 9375

INPUT NT»NP»9
?2260» 2» 75. 3E6
NUMBER OF ITERATIONS= 9
CALC. HEAT TRFINSFER COEFF. 325.3
INPUTTED HEFIT LORD = 75300000. 00
HEFIT LOFID C< 76666576. 00
MTD CORRECTION F = . 868
MTD CORRECTED = 18. 00
TC1= 75. 00 TC2= 91. 14 TH1= 113. 50 TH2= 94.43

INPUT NEtJ THi=
'?0

+STOP+

USED 5.7 CPV

READY
BYE

CPV = 139. 18 CON= 00- 29
B» B'+SER:: 25 LINE:: 5C
LQGON PLEASE: BDM47150» AEP» RONALD» FIF

ON AT 12 ~ 55 MAY 13» '82

!XEASY

XEFISY FIT YOUR SERVICE

IS A RESTART DESIRED'? --Y

YOUR NEW RESTFIRT NUMBER I "- 50G372C5
REFIDY
SYS FOR

READY
QLD HXTEMP

. READY
RUN

iiT C rid'"



, y'crtr ~ ~ % ~ W ~

~,„~„-. T, ~„~Ht,H~~TYr'4
sdd 1<<5~»~++»~,, +»i~

PUT TUBE» ID» BAFSP» PI
r <. 75» . 652» 9. ~5» . 9375
INPUT NT»NP»Q
2260» 2» 61. 5~0E6

AU('ABER QF ITERRTIQNS~ 8
,RLC. HERT TRRNZFER CQEFF 8

T LORD = 1OOOOOLl ~ OONPUTTED HERT
(ERT LORD 9
tTD 'CGRREC = . v8>

rci= 75. uo TC2=TC2= 88. u8 TH1= 106.90

INPUT NEW THi=
~0

+STGP+

USED 8.1 CPV

RERDY
RUN
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Indiana Michigan
Power Company
P.O. Box 16631
Coiumbus, OH 43216

N

AEP:NRC:1137A

Donald C. Cook Nuclear Plant Units 1 and 2

Docket Nos. 50-315 and 50-316
License Nos. DPR-58 and DPR-74
CORRECTIONS TO MISCELLANEOUS ADMINISTRATIVE
TECHNICAL SPECIFICATION CHANGE REQUEST

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Attn: T. E. Murley

September l3, l991

Dear Dr. Murley:

During a recent telephone conference, your staff identified several
editorial comments on our letter AEP:NRC:1137, "Miscellaneous
Administrative Technical Specification Change Request," dated
February 15, 1991. The purpose of this letter is to incorporate
those editorial comments and provide the technical specification
(T/S) pages as agreed upon with your staff. In reviewing these
comments with your staff, we also agreed to make two additional
changes. A description of the proposed changes, our reasons for the
changes, and our analysis concerning significant hazards
considerations are included in Attachment 1. The proposed revised
T/Ss pages are contained in Attachment 2. Attachment 3 consists of
the existing T/Ss pages marked to reflect how they will be impacted
by this proposed amendment.

We believe that the proposed changes will not result in (1) a
significant change in the types of effluents or a significant
increase in the amounts of any effluent that may be released
offsite, or (2) a significant increase in individual or cumulative
occupational radiation exposure.

These proposed changes have been reviewed by the Plant Nuclear
Safety Review Committee and by the Nuclear Safety and Design Review
Committee.

In compliance with the requirements of 10 CFR 50.91(b)(l), copies of
this letter and its attachments have been transmitted to
Mr. J. R. Padgett of the Michigan Public Service Commission and the
Michigan Department of Public Health.
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Dr. T. E. Murley -2- AEP:NRC:1137A

This document has been prepared following Corporate procedures that
incorporate a reasonable set of controls to ensure its accuracy and
completeness prior to signature by the undersigned.

Sincerely,

E E. Fit patrick
Vice President

ldp

Attachments

cc: D. H. Williams, Jr.
A. A. Blind - Bridgman
J. R. Padgett
G. Charnoff
A. BE Davis - Region III
NFEH Section Chief
NRC Resident Inspector - Bridgman



ATTACHMENT 1 TO AEP:NRC:1137A

REASONS AND 10 CFR 50.92 ANALYSES FOR CHANGES TO THE

DONALD C. COOK NUCLEAR PLANT UNITS 1 AND 2

TECHNICAL SPECIFICATIONS
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The proposed changes in this Technical Specifications (T/Ss) change
request are purely administrative. A description of each proposed
change is given below.

Incorporate subparagraph (e) as subparagraph (d)
Unit 1, Table 4.3-2, page 3/4 3-33

Item 4, subparagraph (d), is being revised to read "Steam Flow
in Two Steam Lines-- High Coincident with Tzpg Low Low ol
Steam Line Pressure-- Low. In our previous submittal, Steam
Line Pressure -'- Low was inadvertently numbered as a separate
subparagraph (e).

2) Delete T/S 4.6.1.3.a and renumber subsequent paragraphs
Unit 1 pages 3/4 6-4 and 6-5

The requirement to visually inspect each containment air lock
after each opening to verify that the seal has not been
damaged was imposed during initial plant startup. The purpose
for the visual inspection immediately after each opening is
unknown because any physical damage to the seal is more likely
to occur while the doors are open. The seals, therefore, are
checked, by procedure, before door closure t'o ensure integrity
for pressurization tests.

3) Delete the asterisk and the reference from T/S 4.6.1.3.b
Unit 1 page 3/4 6-4.

The reference to an exemption from Appendix J of 10 CFR 50 is
no longer required because Appendix J has been revised to
allow for multiple entries into'the air lock and for a
modified leak rate test once per 3 days.

4) Revise 4.6.1.3.b Unit 1 page 3/4 6-5

The reference to 4.6.1.3.b must be changed to 4.6.1.3.a
because b. was renumbered to a. as a result of the deletion.
Change gap to volume and insert door in front of seals.

5) Revise Item 17, subparagraph (A)
Unit 2, Table 2.2-1, page 2-6.

Item 17, subparagraph (A) is being revised from "Low Trip
System Pressure" to "Low Fluid Oil Pressure." The table was
inadvertently not sent with our previous submittal.

6) Delete the asterisk and the reference from T/S 4.6.1.3a
Unit 2 page 3/4 6-4

The reference to an exemption from Appendix J of 10 CFR 50 is
no longer required because Appendix J has been revised to
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allow for multiple entries into the air lock and for a
modified leak rate test once per 3 days.

7) Revise T/S 4.6.1.3 subparagraph (a)
Unit 2 page 3/4 6-4

T/S 4.6.1.3, subparagraph (a), is being revised to read,
when it shall be done at least once per 3 days

rather than "once per 72 hours." This change provides
consistency between units.

Anal sis of Si nificant Hazards

Per 10 CFR 50.92, a proposed amendment will involve no significant
hazards considerations if the proposed amendment does not:

(1) involve a significant increase in the probability or
consequences of an accident previously evaluated,

(2) create the possibility of a new or different kind of
accident from any accident previously analyzed or
evaluated, or

(3) involve a significant reduction in a margin of safety.

Criterion 1

The proposed changes are purely administrative and are intended to
correct errors or problems in the T/Ss. Therefore, we believe these
changes do not involve a significant increase in the probability or
consequences of a previously analyzed accident.

Criterion 2

Since the proposed changes are purely administrative and 'introduce
no new operating conditions, we believe that these changes will not
create the possibility of a new or different kind of accident from
any previously analyzed or evaluated.
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Criterion 3

For the reasons cited in Criterion 1 above, we believe that the
proposed changes will not result in a significant reduction in the
margin of safety.

Lastly, we note that the Commission has provided guidance concerning
the determination of significant hazards by providing certain
examples of amendments not likely to involve significant hazards
considerations. The first example is that of a purely
administrative change to the T/Ssy for example, a change to achieve
consistency throughout the T/Ss, correction of an error, or change
in nomenclature. We believe that the changes requested in this
letter are of the type specified in this example, since they are
intended to correct errors and problems in the T/Ss. Therefore, we
believe this change involves no significant hazards considerations
as defined in 10 CFR 50.92.


