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SECTION 1 - PURPOSE

The purpose of this analyeis il to calculate the percent of macrofouling (tube
pluggage and blockage) that is acceptable for the SWHE's. If the blockage noted by
visual inspection during the weekly cleaning of the first heat SWHE is greater than

that allowed per Attachment #6, for the identified UHS temperature, a second SWHE
should be cleaned.

SECTION 2 - DESIGN INPUTS

1. The amount of heat required to be removed from the SW system is 140.38 E6
btu/hr. (Ref. 2)

2. Three (3) heat exchangers are required to be in service. (Ref. 3)

SECTION 3 - ASSUMPTIONS

1. RW flow rate decreases with an increase in the amount of tube blockage.

2. The RW flow rates for various percentages of inlet side tube blockage are
taken from Ref. 1 (preliminary), and are as follows:

Percent Blocked Total RW Flow Rate (gpm) Flow per HX (gpm)
0% 13,900 4633
20% 13,600 4533
30% 13,150 4383
40% 12,550 4183
50% 11,700 3900

If the subject calculation is issued with the RW flow rate resulting from
blockage being less than that identified above, a revision to this caiculation
is necessary. This assumee equal flow to each heat exchanger.

3. No "second pase"” tubes in any heat exchanger are clogged.

4. Three (3) of the four (4) SWHE’'s are in service.
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SECTION 4 - REFERENCES

1. M94-0050, SWHE Heat Removal Capacity with Partially Clogged Tubes.
(preliminary).

2. M94-0052, Post LOCA NSCCC Heat Loads, Rev. 0.

3. CR3 Technical Specification, Section 3.7.7.

SECTION 5 - DETAILED ANALYSES/CALCULATIONS

The amount of available heat exchanger area can be calculated using the following

formula:

Available Area (ft’) = 8600 - {(blockage($))/2}*(8600)

Percent Blocked Available Areas
10% 8170
208 7740
30% 7310
40% 6880
50% 6450

The maximum UHS temperature which can occur for the defined available area ie
determined using SWHE.KRC. Validated 11/14/94.

The spreadsheets are attached, as Attachment 1 for 10% blockage through Attachment
#5 for 50% blockage

SECTION € - RESULTS/CONCLUSIONS

The maximum allowable UHS temperatures and allowable percent of clogging are
identified in Attachment’s 1 through 5.

The graph of allowable UHS temperature ve. allowable blockage is Attachment #6.

It should be noted that in order to make the analysis more conservative, a second
plot of UHS temperature vs. percent blockage ies included. This plot should be used
when deciding whether a second heat exchanger should be cleaned. The 5 F margin was
chosen on the basis of engineering judgement to provide additional margin when
considering the unknowns associated with SW/RW heat removal capability (e.g. tube and
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shell side fouling, the condition of the other heat exchangers, and the poesible
temperature changes in the UHS that could occur prior to the next heat exchanger
surveillance.) .

The graph is used as follows:

L If the first SWHE was 40% blocked and the Gulf Temperature (UHS) was 93°F (pt.
1), then a second heat exchanger should be cleaned. If the firet SWHE wae 40%
blocked, but the gulf was only 90°F (pt. 2), a second SWHE does not need to be
cleaned.

2. If the firet SWHE was 50% blocked or greater, the Gulf Temperature (UHS) ie
insignificant, and the second SWHE should be cleaned because of the likely
blockage that has already occurred in the remaining SWHE'se.

SECTION 7 - ATTACHMENTS

Attachment #1, SWHE performance with 10% Blocked (5 sheets)
Attachment #2, SWHE performance with 20% Blocked (5 sheets)
Attachment #3, SWHE performance with 30% Blocked (5 sheets)
Attachment #4, SWHE performance with 40% Blocked (5 sheets)
Attachment #5, SWHE performance with 50% Blocked (5 sheete)
Attachment #6, UHS Temperature ve. Allowable Blockage (1 sheet)
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HEAT EXCHANGER THERMAL BALANCING MODEL ([SWHE-1A/1B)
FLORIDA POWER CORPORATION-CRYSTAL RIVER UNIT 3

OPERATING CONDITIONS
SW System Inlet Temperature (Tl)(Deg. F
SW System Outlet Temperature (T2)(Deg.F
RW System Inlet Temperature (T3)(Deg.F)
RW System Outlet Temperature (T4) Deg.F

SW Heat Exchanger Heat Load (Q)(Btu/Hr)

SW Flowrate (GPM)
kW Flowrate (GPM)

142.58
110.00
100.10
120.32

4.68E+07

28G0
4633

HEAT EXCHANGER PHYSICAL PARAMETERS

Number of Tubes (n)
Tube OD (Do) (inches)

Tube ID (Di)(inches)

Tube %*all Thickness (tw)(inches)

Tube Thermal Conductivity (kw)(Btu/Hr-Ft-Deg
Tube Fluid Density (pt){lbm/Ft~3)

Tube Fluid Heat Capacity (Cpt)(Btu/lbm-DegF)
Shell Fluid Density (ps)(lbm/Ft~3)

Shell Fluid Heat Capacity (Cpe) (Btu/lbm-DegF
Clieanlinese Factor (CF)

Effec*ive Heat Tranrfer Area (A)(Ft"2)

A3y

133Hg ————
J
2500 * QI 200G
NOLI.V‘IFIO'!VO/SISA‘WNV

/
LY

—9'30
/

1090
0.75
0.62
0.065
30.00
64.00
0.94
62.10
1.00
0.80
8170.00



Q calc

4.66E+07
4.67E+07
4.68E+07
4.70E+07
4.71E407
4.72E+07
4.73E+07
4.74E+07
4.76E+07
4.77E+G7
4.78E+07

% Diff

0.4722

0.2076
~0.0567
-0.3207
-0.5844
-0.8479
-1.1111
-1.3740
-1.6366
-1.8990
-2.1611

2 A3Y

NOILLYTINOTVO/SISATVNY

g 40 T TA3aNS

/

Q(Btu/Hr)

4.6PE+07
4.68E+07
4.68E+07
4.68BE+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.6BE+07
4.68E+07



Ms ( 1bm/Hr)

1.44E+086
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+C6
1.44E+06

Mt (lbm/Hr)

2.45E+06
2.45E+06
2.45E+06
2.45E+06
2.45E+06
2.45E+06
2.45E+06
2.45E+06
2.45E+06
2.45E+06
2.45E+06

delTs

32.58
32.58
J2.58
32.:33
32.58
32.58
32.58
32.58
32.58
32.58
32.58

delTt

20.32
20.32
20.32
20.32
20.32
20.32
20.32
20.32
20.32
20.32
20.32

Tl

142.58
142.68
142.78
142.88
142.98
143.08
143.18
143.28
143.38
143.48
143.58

T2

110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.cC0
110.00
110.00
110.00

T3

100.10
100.10
100.10
100.10
10C.10
100.10
100.10
100.10
100.10
100.10
100.10

T4

120.42
120.42
120.42
120.42
120.42
120.42
120.42
120.42
120.42
120.42
120.42

GTD LTD
22.16 9.%0
22.26 9.90
22.36 9.90
22.46 9.90
22.58 9.%0
22.66 9.90
22.76 $.90
22.86 9.90
22.96 $5.90
23.06 9.90
23.16 9.90
D (o | =
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I
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15.22

15.26

15.29

15.33
15.37
15.41
15.45
15.49
15.53
15,56
15.60

0.48
0.48
0.48
0.48
0.47
0.47
0.47
V.47
0.47
0.47
C.47

0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87

13.24
13.27
13.31
13.34
13.37
13.41
13.44
13.‘7
13.51
13.54
13.57

Ttavg

110.26
110.286
110.26
110.26
110.26
110.26
110.26
110.26
110.26
110.26
110.26

Tesavg

126.29
126.34
126.39
126.44
126.49
126.54
126.59
126.64
126.69
126.74
126.79

Twavg

118.28
118.30
118.33
118.35
118.38
118.40
118.43
118.45
118.48
118.50
118.53

tfo

122.28
122.32
122.36
122.40
122.43
122.47
122.51
122.55
122.58
122.62
122.66

2.91
2.91
2.91
2.,1
2.91
2.91
2.91
2.91
2.91
2.91
2.91

40 - AFMQ e ———
” L3318 a A3H
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ho

8.61E+02
8.61E+02
8.61E+02
8.612+402
8.61E402
8.61E+02
8.61E+02
8.62E+02
8.62E+02
8.62E+02
8.62E+02



rw tfi Vai hi U Uact Q calc
1.98E~-04 114.27 9.03 2.43E+0C3 $38.33 430.66 4.66E+07
1.98E-04 114.28 9.03 2.43E+03 538.39 4320.71 4.67E+07
1.98E-04 114.29 9.03 2.43E+03 538.44 430.75 4.688+07
1.98E~-04 114.31 $.03 2.43E+03 $38.50 430.80 4.70E+07
1.98E-04 114.32 $.03 2.43E+03 §38.55 430.84 4.71E+07
1.98E-04 114.33 9.03 2.43E+03 538.61 430.89 4.72E+0G7
1.98E-04 114.34 9.03 2.43E+03 $38.66 430.93 4.73E+07
1.98E-04 114.36 9.03 2.43E+03 §38.72 430.98 4.748+07
1.98E-04 114.37 9.03 2.43E+03 538.78 431.02 4.76E+07
1.98E-04 114.38 9.02 2.43E+03 538.83 431.06 4.77E+07
1.98E-04 114.239 9.03 2.43E+03 538.89 431.11 4.78E+07
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OPERATING CONDITIONS
SW System Inlet Temperature (T1l)(Deg. F
SW System Outlet Temperature (T2)(Deg.F
RW System Inlet Temperature (T3} (Deg.F)
RW Svitem Outlet Temperature (T4)(Deg.F

SW Heat Exchanger Heat Load (Q)(Btu/Hr)

SW Flowrate (GPM)
RW Flowrate (GPM)

HEAT EXCHANGER THERMAL BALANCING MODEL [SWHE-1A/1B]
FLORIDA POWER CORPORATION-CRYSTAL RIVER UNIT 3

142.58
110.00

99.C0
119.77

4.68E+G7

2800
4533

HEAT EXCHANGER PHYSICAL PARAMETERS

Number of Tubes (n})
Tube OD (Do) (inches)

Tube ID (Di)(inches)

Tube Wall Thickness (tw)(inches)

Tube Thermal Conductivity (kw)(Btu/Hr-Ft-Deg
Tube Fluid Density (pi)(lbm/Ft~3)

Tube Fluid Heat Capacity (Cpt)(Btu/lbm-DegF})
Shell Fluid Density (ps){(lbm/Ft~3)

Shell Fluid Heat Capacity (Cps)(Btu/lbm-Deg?

Cleanlineas Factor (CF)
Effective Heat Transfer Area {A)(Ft"2)

@
0-Aupy * Gl

133Ms
NOU.V'IHOTVO/S

—
P LY 5

40
z

TS

)

SATVYNY

1090
0.75
0.62
C.065
30.00
64.00
0.94
62.10
1.00
0.80
7740.00




Q calc

4.67E+07
4.68E+07
4.69E+07
4.70E+07
4.72E+07
4.73E+07
4.74E+07
4.75E+07
4.767+07
4.77E+07
4.79E+07

S Diff

0.2590
0.0038
-0.2511
-0.5087
-0.7600
-1.0141
-1.2680
-1.5216
-1.7749
-2.0280
-2.2808

ja3Hs — @ A
—-—-—7,‘;‘;4 al 904
WO /SISATVNY

¢ llijf

NOWLVIN
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% 40
Z

Q{Btu/Hr)

4.68E+07
4.6BE+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07

4.68E+07
4.6BE+07
4.68E+07



Ms(lbm/Hr) Mt (lbm/Hr) delTs delTt T1 T2 T3 T4 GTD LTD
1.44E+06 2.40E+06 32.58 20.77 142.58 110.00 99.00 119.77 22.81 11.00
1.44E+06 2.40R406 32.58 20.77 142.68 11C.00 9%.00 119.77 22.91 11.00
1.44E+06 2.40E+06 32.58 20.77 142.78 110.00 99.00 119.77 23.01 11.00
1.44E+06 2.40E+06 32.58 20.77 142.88 110.00 39.00 119.77 23.11 11.00
1.44E+06 2.40E+06 32.58 20.77 142.98 110.00 99.00 119.77 23.21 11.00
1.44E+06 2.40E+06 32.58 20.77 143.08 110.00 9%.00 119.77 23.31 11.00
1.44E+06 2.40E+06 32.58 20.77 143.18 110.00 99.00 119.77 23.41 11.00
1.44E+06 2.40E+06 32.58 20.77 143.28 110.00 $9.00 119.77 23.51 11.0C
1.44E+06 2.40E+06 32.58 20.77 143.38 110.00 99.00 119.77 23.61 11.00
1.44E+06 2.40E+06 32.58 20.77 143.48 110.00 99.00 119.77 23.71 11.00
1.44E+06 2.40E+06 32.58 20.77 143.58 110.00 99.00 119.77 23.81 11.00
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16.19
16.23
16.27
16.31
16.35
16.39
16.43
16.47
16.%1
16.55
16.59

0.48
0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

1.57
1.57
1.58
1.58
1.59
1.59
1.60
1.60
1.61
1.61
1.62

0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
c.87

14.09
14.12
14.16
14.19
14.23
14.26
14.30
14.33
14.36
14.40
14.43

Ttavyg

109.39
109.39
109.39
109.39
109.39
108.39
109.39
109.39
109.39
109.39
109.39

Teavg

126.29
126.34
126.39
126.44
126.49
126.54
126.59
126.64
126.69
126.74
126.79

Twavg

117.84
117.86
117.89
117.91
117.94
117.96
117.99
118.01
118.04
118.06
118.09

tfo

122.07
122.10
122.14
122.18
122.22
122.2%
122.29
122.33
122.37
122.40
122.44

Vmo ho
2.91 8.60E+02
2.91 B8.60E+02
2.91 8.60E+02
2.91 8.60E+02
2.921 B8.61E+02
2.91 8.61E+02
2.91 8.61E+02
2.91 8.61E+02
2.91 8.61E+02
2.91 8.61E+02
2.91 8.61E+02
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rw

1.98E-04
1.98E-04
1.S8E~-04
1.98E-04
1.98E~-04
1.98E-04
1.98E-04
1.98E~-04
1.98E-04
1.98E-04
1.98E-04

tfi

113.61
113.62
113.64
113.65
113.66
113.67
113.69
113.70
113.71
113.72
113.74

vai

8.84
8.84
8.84
8.84
8.84
8.84
8.84
8.84
8.84
8.84
8.84

hi

2.38E+03
2.38E+03
2.38BE+03
2.38E+03
2.38E+03
2.38E+0>
2.38E+03
2.38F+03
2.38E+03
2.38E+03
2.38E+03

U

535.05
535.10
535.16
§35.21
535.27
§35.32
§35.38
535.43
535.49
535.54
§35.60

Uact

428.04
428.08
428.13
428.17
428.21
428.26
428.30
428.35
428.3¢
428.43
428.48

Q calc

4.67E+07
4.68E+07
4.69E+07
4.70E+07
4.72E+07
4.73E407
4.74E+07
4.75E+07
4.76E+07
4.77E+07
4.79E+07
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SW
SW
RW

SW

OPERATING CONDITIONS
System Inlet Temperature (Tl)(Deg. F
System Outlet Temperature (T2)(Deg.F
System Inlet Temperature (T3)(Deg.F)
System Outlet Temperature (T4) (Deg.F

Heat Exchanger Heat Load (Q) (Btu/Hr)

Flowrate (GPM)
Flowrate (GPM)

HEAT EXCHANGER THERMAL BALANCING MODEL [SWHE-1A/1B)
FLORIDA POWER CORPORATION-CRYSTAL RIVER UNIT 3

142.58
110.00

97.60
119.08

4.68E+07

2800
4383

HEAT EXCHANGER PHYSICAL PARARMETERS
Number of Tubes (n)
Tube OD (Do) (inches)
Tube ID (Di)(inches)
Tube Wall Thickness (tw)(inches)
Tube Thermal Conductivity {(kw)({Btu/Hr-Ft-Deg
Tube Fluid Density (pt)(lbm/Ft~3)
Tube Fluid Heat Capacity {Cpt)(Btu/lbm-DegF)
Shell Fluid Density (ps)(lbm/Ft"3)
Shell Fluid Heat Capacity (Cps)(Btu/lbm-DegF
Cleanliness Factor (CF)
Effective Heat Transfer Area {(A)(Ft"2)

7133HS
# uvtcw_ﬁbw # 01 204
NOILYINDTIVO/SISATVYNY

—2340
7

1090
0.75
0.62
0.065
30.00
64.00
0.94
§2.10
1.00
0.80
7310.00



Q calc

4.6BE+07
4.70E+07
4.71E+07
4.72E+07
4.73E+07
4.74E+07
4.75E+07
4.76E+07
4.78E+07
4.79E+07
4.80E+07

% Diff

-0.0827
-0.3284
-0.5739
-0.8190
-1.0640
~1.3087
-1.5531
-1.7973
-2.0413
-2.2850
-2.5285

Q(Btu/Hr)

4.68E+07
4.68BE+07
4.68E+07
4.6BE+07
4.68E+07
4.68E+07
4.68E+07
4.68BE+C7
4.6BE+07
4.68E+07
4.68E+07
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Ms(lbm/Hr)

1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.448+086
1.44E+06
1.44E+06
1.44E+06

1.44E+06

1.44E+06

Mt (lbm/Hr)

2.32E+06
2.32E+06
2.32E+06
2.32E+06
2.32E+06
2.32E+06
2.32E+06
2.32E+06
2.32E+06
2.32E+06
2.32E+06

delTs

32.58
32.58
32.58
32.58
32.58
32.58
32.58
32.58
32.58

32.58
32.58

delTt

21.48
21.48
21.48
21.48
21.48
21.48
21.48
21.48
21.48

21.48

21.48

T1

142.58
142.68
142.78
142.88
142.98
143.08
143.18
143.28
143.38

143.48

143.58

110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00

T3

97.6C
97.80
97.60
97.60
97.60
97.60
97.60
97.60
97.60
97.60
97.60

T4 GTD
119.08 23.50
119.08 23.60
119.08 23.70
119.08 23.80
119.08 23.90
119.08 24.00
119.08 24.10
119.08 24.20
119.08 24.30
119.08 24.40
119.08 24.50
3 s
A s =z
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| B <
. &
Clz o
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(@]
n
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¢

LTD

12.40
12.40
12.40
12.40
12.40
12.40
12.40
12.40
12.40
12.40
12.40



17.36
17.40
17.45
17.49
17.53
17.57
17.61
17.65
17.69
17.73
17.77

0.48
0.48
0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47

1.52
1.52
1.53
1.53
1.54
1.54
1.54
1.58
1.585
1.56
1.5€

0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87

15.11
15.14
15.18
15.21
15.25
15.28
15.32
15.35
15.39
15.42
15.46

Ttavg

108.34
108.34
108.34
108.34
108.34
108.34
108.34
108.34
108.34
108.34
108.34

Teavg

126.29
126.34
126.39
126.44
126.49
126.54
126.59
126.64
126.69
126.74
126.79

Twavyg

117.32
117.34
117.37
117.39
117.42
117.44
117.47
117.49
117.52
117.54
117.57

tfo Vmo
121.80 2.91
121.84 2.91
121.88 2.91
121.92 2.91
121.95 2.91
121.99 2.91
122.03 2.91
122.07 2.91
122.10 2.91
122.14 2.91
122.18 2.91
338 2
< 0o %
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o &= r?‘
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ho

8.59E+02
8.59E+02
8.59E+02
8.60E+02
8.60E+02
8.60E+02
8.60E+02
8.60E+02
B8.60E+02
8.60E+02
8.60E+02



rw

1.98E~04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04

tfi

112.83
112.84
112.85
112.87
112.88
112.89
112.%0
112.92
112.93
112.94
112.95

Vai

8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55
8.55

hi

2.31E+403
2.31E+03
2.31E403
2.31E+03
2.31E+03
2.31E+03
2.31E+403
2.31E+03
2.31E+03
2.31E+403
2.31E+03

U

530.20
530.25
530.31
530.36
530.42
530.47
530.53
$30.58
530.64
530.69
$30.75

Uact

424.16
424.20
424.25
424.29
424.33
424.38
424.42
424.47
424.51
424.55
424.60

Q cal

4.68E+07
4.70E+07
4.718+07
4.72E+07
4.73E+07
4.74E+07
4.75E+07
4.76E+Q7
4.78E+07
4.79E+07
4.BOE+Q7
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SW

SW

CPERATING CONDITIONS
System Inlet Temperature (Tl}(Deg. F
System Outlet Temperature (T2)(Deg.F
System Inlet Temperature (T3)(Deg.F)
System Outlet Temperature (T4)(Deg.F

Heat Exchanger Heat Load (Q)(Btu/Hr)

Flowrate (GPM)
Flowrate (GPM)

HEAT EXCHANGER THERMAL BALANCING MODEL [SWHE-1A/1B]
FLORIDA POWER CORPORATION-CRYSTAL RIVER UNIT 3

142.58
110.00

$6.00
118.50

4.68E+07

2800
4183

HEAT EXCHANGER PHYSICAL PARAMETERS
Number of Tubes (n)
Tube OD (Do) (inches)
Tube ID (Di)(inchean)
Tube * ~ Thickness (tw)(inches)
Tubs ~ smal Conductivity (kw)(Btu/Hr-Ft-Deg
Tube . .uid Density (pt){lbm/Ft~3)
Tube Fluid Heat Capacity (Cpt)(Btu/lbm-DegF)
Shell Fluid Deneity (ps)(lbm/Ft~3)
Shell Fluid Heat Capacity (Cps)(Btu/lbm-DegF
Cleanliness Factor (CF)
Effective Heat Transfer Area (A)(Ft~2)

-
22 2
- o0 5
= =
o
!() - Eﬁ
?Er’f:
! =
L)
&) =
t R E
ﬂ%rr-;
>
~ Z =
35
o & =
"

1090
0.75
0.62
0.0865
30.00
64.00
0.94
62.10
1.00
0.80
6880.00



Q calc

4.66E+07
4.87E+07
4.6BE+07
4.69E+07
4.70E+07
4.72E+07
4.73E+07
4.74E+07

4.75E+07
4.76E+07
4.77E+07

$ Diff

0.4170
0.1814
-0.053%
-0.28990
~0.5238
~-0.7584
-0.9928
-1.2270
~-1.4609
-1.6946
-1.9281

23HS

—-ﬂo‘fif"l'

i,

Q(Btu/Hr)

4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07

4.6BE+07

4.68E+07
4.68E+07
4.68E+07



Ms(1lbm/Hr)

1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06

Mt (lbm/Hr)

2.21E+06
2.21E+06
2.21E+06
2.21E+06
2.21EB+06
2.21E+06
2.21E+06
2.21E+06
2.21E+06
2.21E+06
2.21E+06

delTs

32.58
32.58
32.58
32.58
32.58
32.58
32.58
32.58
32.58
32.58
32.58

delTt

22.51
22.51
22.51
22.51
22.51
22.51
22.51
22.51
22.51
22.51
22.51

T1

142.58
142.68
142.78
142.88
142.98
143.08
143.18
143.28
143.38
143.48
143.58

T2

110.00
110.00
110.060
110.00
110.00
116.00
110.00
110.00
110.00
110.00
110.00

T3

96.00
96000
96.00
96.00
96.00
96.00C
96.00
$6.00
96.00
96.00
96.00

T4 GTD
11s.51 24.07
118.51 24.19%
118.51 24.27
118.51 24.37
118.51 24.47
118.51 24.57
118.51 24.67
118.51 24.77
118.51 24.87
118.51 24.97
118.51 25.07

28 2
r o =
. r“
g Y <
e
Iy o
(5] l“( i~
= e
e O
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>
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LTD

14.00
14.00
14.00
i4.00
14.00
14.00
14.00
1+4.00
14.00
14.00
14.00



LMTD P R F LMTD' Ttavg Tsavg Twavg tfo Vmo ho
18.58 0.48 1.45 0.87 16.17 107.25 126.29 116.77 121.53 2.91 8.58E+02
18.63 0.48 1.45 0.87 16.21 107.25 126.34 116.80 121.57 2.91 8.58E+02
18.67 0.48 1.46 0.87 16.24 107.25 126.39 116.82 121.61 2.91 8.59E+02
18.71 0.48 1.46 0.87 16.28 107.28% 126.44 116.85 121.64 2.91 8.58E+02
18.7S 0.48 1.47 0.87 16.31 107.25 126.49 116.87 121.68 2.91 8.59E+02
18.79 0.48 1.47 0.87 16.35 107.25 126.54 116.90 121.72 2.91 8.59E+02
18.84 0.48 1.47 0.87 16.39 107.25 126.59 116.92 121.76 2.91 8.59E+02
18.88 0.48 1.48 0.87 16.42 107.25 126.64 116.95 121.79 2.91 8.59E+02
18.92 0.48 1.48 0.87 16.46 107.25 126.69 116.97 121.83 2.91 8.59E+02
18.96 0.47 1.49 0.87 16.50 107.25 126.74 117.00 121.87 2.91 8.59E+02
19.00 0.47 1.49 0.87 16.53 107.25 126.7% 117.02 121.91 2.%1 8.60E+02
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rw

1.982-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04
1.98E-04

tfi

112.01
112.03
112.04
112.05
112.08
112.08
112.09
112.10
112.11
112.13
112.14

Vai

8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.15
8.16

hi

2.21E+03
2.21E+03
2.21E+03
2.21E+03
2.21E+03
2.21E+03
2.21E+03
2.21E+03
2.21E+03
2.21E+03
2.21E+03

U

§23.70
523.75
523.81
523.86
523.92
523.97
524.02
524.08
524.13
524.18
524.24

Uact

418.96
419.00
419.05
419.0%
419.13
419.18
419.22
4192.26
419.30
£19.35
419.39

Q calc

4.66E+07
4.67E+07
4.68E+07
4.6SE+07
4.70E+07
4.72E+07
4.73E+07
4.74E+07
4.75E+07
4.76E+07
4.77E+407
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OPERATING CONDITIONS
SW System Inlet Temperature (Tl)(Deg. F
SW System Outlet Temperature (T2)(Deg.F
RW System Inlet Temperature (T3)(Deg.F)
RW System Outlet Temperature (T4)(Deg.F

SW Heat Exchanger Heat Load (Q)(Btu/Hr)

SW Flowrate (GPM)
RW Flowrate (GPM)

HEAT EXCHANGER THERMAL BALANCING MODEL [SWHE-1A/1B]
FLORIDA POWER CORPORATION-CRYSTAL RIVER UNIT 3

142.58
110.00

93.70
117.84

4.68E+07

2800
3900

HEAT EXCHANGER PHYSICAL PARAMETERS
Number of Tubes (n}
Tube OD (Dec)(inches)
Tube ID (Di)(inches)
Tube Wall Thickness (tw)({inches)
Tube Thermal Conductivity (kw)(Btu/Hr-Ft-Deg
Tubc Fluid Density (pt){lbm/Ft~3)
Tube Fluid Heat Capacity (Cpt) (Btu/lbm-DegF)
Shell Fluid Density (p=s)(lbm/Ft~3)
Shell Fluid Heat Capacity (Cps)(Btu/lbm-DegF
Cleanlinees Factor (CF)
Effective Heat Transfer Area (A)(Ft~2)

A 9 s>
2§z
, o
{95 2
| R
! &
o <Y
= e
m ,& 4 |
m | F:
™ j;\ =
Te
N>z L
3 8
o ~ =
m

3

1090
6.75
0.62
0.065
30.00
64.00
0.94
62.10
1.00
0.80
6450.00



Q calc

4.67E+07
4.68E+07
4.69E+07
4.70E+07
4.71E+07
4.72E+07
4.73E+07
4.74E+07
4.75E+07
4.76E+07
4.77E+07

% Diff

0.2878

0.0622
-0.1632
-0.3883
-0.6133
-0.8380
-1.0625
-1.2867
-1.5108
-1.7346
-1.9583
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Q(Btu/Hr)

4.68BE+07
4.6BE+07
4.68E+07
4.6BE+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07
4.68E+07



Ma{lbm/Hr)

1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+06
1.44E+0€
1.44E+06

Mt (1lbm/Hr)

2.06E+06
2.06E+06
2.06E+06
2.06E+06
2.06E+06
2.06E+06
2.06E+06
2.06E+06
2.06E+06
2.C6E+06
2.06E+06

delTs

32.58
32.58
32.58
32.58
32.58
32.58
32.58
J2.58
32.58
32.58
32.58

delTt

24. .«
24.14
24.14
24.14
24.14
24.14
24.14
24.14
24.14
24.14
24.14

T1

142.58
142.68
142.78
142.88
142.98
143.08
143.18
143.28
143.38
143.48
143.58

T2

110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00

T3

93.70
93.70
93.70
93.70
93.70
$3.70
93.70
93.70
93.70
93.70
93.70

T4 GTD
117.84 24.74
117.84 24.84
117.84 24.94
117.84 25.04
117.84 25.14
117.84 25.24
117.84 25.34
117.84 25.44
117.84 25.54
117.84 25.64
117.84 25.74

B8 >
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G
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LTD

16.30
16.30
16.30
16.30
16.30
16.30
16.30
16.30
16.30
16.30
16.30



20.23
20.27
20.32
20.36
20.40
20.45
20.49
20.53
20.58
20.62
20.66

0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.48
0.48

1.35
1.38
1.36
1.36
1.37
1.37
1.37
i.38
1.38
1.39
1.39

0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
c.87
0.87

17.80
17.64
17.67
17.71
17.78
17.79
17.83
17.86
17.90
17.94
17.98

Ttavg

105.77
105.77
108.77
105.77
105.77
105.77
105.77
105.77
105.77
105.77
105.77

Tsavg

126.29
126.34
126.39
126.44
126.49
126.54
126.59
126.64
126.69
126.74
126.79

Twavg

116.03
116.06
116.08
116.11
116.13
116.16
116.18
116.21
116.23
116.26
116.28

tfo

121.16
121.20
121.24
121.27
121.31
121.35
121.39
121.42
121.46
121.50
121.54

Vmo

2.’1
2.91
2.91
2.91
2.91
2.91
2.91
2.91
2.91
2.91
2.91

<f
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ho

B8.57E+02
B8.57E+02
8.57E+02
8.58E+02
8.5S8E+02
8.58E+02
8.58E+02
8.58B+02
8.58E+02
8.58E+02
8.58E+02



Q calc

rw tfi vVai hi U Uact

1.98E~-04 110.90 7.80 2.08E+03 513.90 411.12 4.67E+07
1.98E-04 110.91 7.60 2.08E+03 $13.95 411.16 4.68E+07
1.98E-04 110.93 7.60 2.08E+03 514.00 411.20 4.69E+07
1.98E-04 110.94 7.60 2.08E+03 514.05 411.24 4.702+07
1.98E-04 119.9%5 7.60 2.08E+03 514.1i1 411.28 4.718+07
1.98E~-04 110.96 7.60 2.08E+03 514.16 411.33 4.72E+07
1.98E-04 110.98 7.60 2.08E+03 514.21 411.37 4.73E+07
1.98E-04 110.99 7.60 2.08E+03 514.26 411.41 4.74E+07
1.98E-04 111.00 7.60 2.08BE+02 514.32 411.45 4.75E+07
1.98E-04 111.01 7.60 2.08E+03 514.37 411.50 4.76E+07

7.60 2.08E+03 514.42 411.54 4.77E+07

1.98E-04 111.03
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ISSUE DATE

EVALUATING OPERABILITY
ANC NOD- 14 12/03/93
DETERMINING SAFETY

PAGE
. | FUNCTION STATUS “ 15 OF 21

age | of .
QPERABILITY EVALUATION FuRM
1. Initiating Individual: h/z'mzsamz Date: /L& 57
2. [Initiating Document: A/A’

3, Affected Item (System, Subsystem or Coaponey)

S - puacltar Swpcer (el %{/; fué?ﬂ__:éaév

4. System Designation(s)

‘ i

§. Tag Number(s)
SwHE-L4  SkyS-8 s~ 2.
Swe- /0

6. Specified Safety Function(s) of Affected [tem

@L@éﬁ__&’gfgr Ay rergdel of b

Fropa (54) U Ato/ e Ll /o<,
_éu/‘s Occ/.'a/m][




ISSUE DATE

EVALUATING OPERABILITY
ﬁ AND NOD- 14 12/03/93

DETERNINING SAFETY

FUNCT PAGE
| NUCLEAR OPERATIONS W STATe REV. § 16 OF 21

7. Operability Concern

\Wowlel He e %?(;/@ gzrémﬁ (s ﬁlm(?g_

bﬂfo /LAMN{Q-/? /1"76/” (74’_{6/‘) Of‘t'ld/[ﬂf" ﬂnd/&n
W, /‘g/m"//'ﬁgg/ ﬁq/rﬁ of ;4‘(; SWHE -1A
and  SWldE D .

8. References (List)

. PR AY-033J

9. Recommendation (Check as Applicable)

D] Operable
[ 1 Inoperable

10. Basis for Determination (Use Additional Sheets, if Necessary)

J(o/ ? Ded? 12d]. ('aépééns‘ /élg %z“‘/((’/
Vel / / az‘ %/8 éh{fd(é P\/ﬁ'-‘ ﬂ&/z-

fﬁﬂ;ﬁ”’_lﬁ[_m Fhe /'dz/er QL/f a/p/ & //m/o//a urt
”76"?4’5(/14(& /m’[(xangzzc{zr t//(cé/ng &((/e:/yn

. bdﬂ)’ asSymes & ?.‘)f' //? 7[941// wa /(I /)ﬂ]/ /ﬁ €
fecan{ec/zrj // V/I/?V f/nd 5;: 5”4 /9 //7¢ /aw 7(9 *;
fh/c @ffec d/"/ﬂnma[t? (v/ 5//’77 %( ﬁea% /ﬂaa/a/ (‘aﬁd L

off setling +he fdu/// of a/o/ﬂfik/ma/([/ 0%/ 60/ of SWHE -
and S MHE - 1D. SEE ERen” ATTACKHMENT # 41345
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ISSUE DATE
EVALUATING OPERABILITY
m AND NOD- 14 12/03/93
DETERMINING SAFETY
FUNCTI0ON STATUS PAGE
MUCLEAR OPERATIONS 17 OF 21

11. Required Actions:
[ ] Execute applicable Action Statement(s)

[ ] Establish immediate compensatory measures:

|/'Mé‘zze é;Pﬂﬂ/ﬂdC/ ﬁ/!(/ /(I 7 i
_‘!llf;/’ Q A/é;gg%{(kgngQZS?VlV' /’Q;Anq{; ,/;55' ;égén

/

;2-1% A /dﬁ'é d&f .

‘ [ ] Not Applicable

12. Develop basis for continued operation:
{ ] Internal Position for Continued Operation
[ ] Discretionary Enforcement (Relief from TS)
[X] Not Applicable

sl & fpua

13. List of participants: /‘7,};, LINOVe N
Ken (4(/25451 174 Af;;shé763777,
7 .
B/ Bl a2

e . p
rrd (% // A.ohard Jzcksprz
(/' Frvas AHick)/e
Chair: . Date: /5k431é79/
$S0D: _Q, A Date: (2-€-94
. NOTE: Attach copy to associated Problem Report. PRC “}“:97 4%
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D ar 10 BE COMPLETED BY THE ORIGINATING DEPARTMENT

|SISTEN

Prob Rpt)
IREA Number
Procedure No.

SERVICE ONE WEEK.

WEFERENCRES / ASSOCIATED DOCUMENTS

ORGANIZATION

CLOGGED, MB’)‘TAS 30% CLOGGED,
10
et

SWHE-LA

Vendor Manual No.
PEERE No.

IOC Number

Instrusent Data Sheet Ko.

DETERMINE IF THE SHWE'S WERE ABLE TO REMOVE THE DESIGN BASIS
ACCIDENT HEAT LOAD WHEN SWHE-1A WAS APPROXIMATELY 60%

AND SWHE-1C WAS ONLY IN

D Cont lnued

FOR REQUESTS FOR PLANT ENEANCEMENTS PROVIDE THE POLLOWING( Optional for "OTHER® Requests)

FORWARDVT

REA TO.THE

ENGINEERING CLERK’ NUCLEAR ADMIN BLDG

D Cont inued
REASONS AND NEEEF TS PROJECT BEVALUAT IOW
THIS EVALUATION WILL S8 ADDED TO THE NOD~l4 OPERABILITY Public Relat. Pers. Perf.
ASSESSMENT OF THER EEAT EXCHANGERS. o
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Pers. Safety i
(J cont inued |
OR IC TMNATOR PHONE DATE 1
JACKSON, C.RICHARD 240~-3448 12/06/94 |
GUTHERMAN, BRIAN 231-4440 12/06 24



s this REA Appear to Document a "PROBLEM*® as Defined in CP-111
S WO - Cosotinue to Process as an REA

SITE NUCLEAR ENGINEERING 941322
Part 2 ENGINEERING RESOLUTION

YES ~ Bither Returm the REA to the Originating Dept/Org for the Generation of a
Problem Report, OR Generate a Problem Report. Record the Number of the PR ir
the REPUNSE Block, and Return the REA to the Orginating Dept/Org.

THE GOVERNING EQUATION FOR THE HEAT EXCHANGER IS:
Q=0 * A * LMTD

THE HEAT ABSORBED (Q) BY THE SW THAT MUST BE REJECTED TO THE
RW SYSTEM DURING A DESIGN BASIS ACCIDENT IS 140.38BE6 BTU/HR.

THE AVAILABLE SURFACE AREA (A) OF THE HEAT EXCHANCER IS

REDUCED FROM 8600 SQ FEET TO 6450 SQ FEET PER HEAT EXCHANGER

FOR A TWO PASS SPLIT FLOW HEAT EXCHANGER WITH 50% OF THE

FIRST PASS TUBES COMPLETELY CLOGGED. (50% IS USED SINCE

THE ONE HX ONLY HAS A FEW DAYS OF SERVICE, ONE IS APPR.

30% CLOGGED, AND THE THIRD IS APPR. 60% CLOGGED. ALSO, THE

TUBES ARE ASSUMED TO BE COMPLETELY CLOGGED EVEN THOUGH ONLY
A PORTION OF THEIR FLOW PATH MAY BE COVERED. IN REALITY,

. THE PERCENT OF CLOGGING IS PROBABLY MUCH LESS.)

NPRDS REVIEWED: ([ YES [J] NOT APPLICABLE

If the above Response Disposition Reguires a MAR to be 1ssued
DISPOS 'Y TGMING DOCUMENTS

'This REA is ASSIGNED T0: G.R. JACKSON RE ] REJECTED BY Engineering;
TOTAL WEIGHTED PRICRITY: (Por Plant Enhancement only)
SUPERV ] S0,/ WASRCER PHONE DATE

AUSTIN, TERRY V 240-3660 [ 12/06/94
RESPOKSE

An REA Part 3 is Required

m Count inued

PR Numsber MAR Number Vendor Manual No. e L
REA Bumber PCN Number PEERE No. .
Procedure Bo. _ WR Humber 10C Bumber ’
Calibration Data Sheet No. Instrusent Data Sheet No.

OTHERS B
AT ACHMENTS

[T Contisued
—

UPON RESPONSE APPROVAL

RETURN THE REA TO THE ORIGINATING DEPT/ORG

d

1

Dispositioning Organization: @ SNES : ;r!lPSB: ";j NOE: ; NCM @ ; ither J
NG [NERE PHOKE DATE ]
JACKSON, G.RICHARD 240~-3448 12/06, 24 {l

SUPERV T S0R,/ WANAGER PHOKE DATE :
GUTHERMAN, BRIAN 231-4440 '




B SESORETE
SITE NUCLEAR ENGINEERING 941322

INTINUATION. SHEET - - identify the BLOCK being Continued and Record the Information ¥ Data

CONTINUATION FOR REA PART 2 RESPONSE:

BASED ON ENGINEERING JUDGEMENT AND PRESENTLY UNVERIFIED
CALCULATIONS, WITH THE REPORTED SHELL CLOGGING, THE RW FLOW
WILL BE APPROXIMATELY 12,000 GPM. (THE DESIGN POINT RW FLOW
IS 14,100 GPM BUT IT HAS BEEN MEASURED TU BE 15,900 GPM
WITH AN EXCEPTIONALLY CLEAN HEAT EXCHANGER).

THE RECENT GULF WATER TEMPERATURE HAS BEEN RECORDED IN THE
LOW 70'S. THUS, THE RW INLET TEMPERATURE TO THE HX CAN BE
CONSERVATIVELY CALLED 80 F. BASED ON THE RW FLOW, THE RW
INLET TEMPERATURE AND THE SYSTEM Q, ANALYSIS SHOWS THE RW
OUTLET TEMPERATURE SHOULD BE APPROXIMATELY 104 F. THROUGH A
SIMILAR APPROACH, THE SW TEMPERATURES WOULD BE ON THE ORDER
OF 144 F IN AND 110 F OUT (LIMITING CONDITION). THE
CORPESPONDING LMTD WOULD BE 34.8 F. APPLYING A CORRECTION
FACTOR FOR A TWO PASS SPLIT FLOW HEAT EXCHANGER (0.965)
REDUCES THE LMTD TO 33.6 F.

TAKING THE ABOVE INFORMATION AND SUBSTITUTING IT BACK INTO
FIRST EQUATION, THE MINIMUM REQUIRED OVERALL HEAT TRANSFER
COEFFICIENT U CAN BE CALCULATED:

U=Q/ (A * LMITD)
= (140.38E6 BTU/HR) / (6450 SQ FPT * 3 EACH * 33.6 F)
= 216 BTU/HR FT SQ F

PER RECENT SINGLE TUBE TESTING PERFORMED ON SITE, REFERENCE
MOLLERUS ENGR CORP RE?ORT DATED 11/17/94, CR-3'S EFFECTIVE
OVEF LL HEAT TRANSFER COEFF _CIENT WAS MEASURE" TO BE AROUND
275 ATU/HR~FT SQ-F (HIGHER THAN THE MIN. REQ'D) WHILE THE
TESTING FLOW RATE WAS ONLY 3.44 FT PER SECOND RATHER THAN
9.15 FT PER SECOND AT THE DESIGN POINT. (HIGHER FLOW RATES
RESULT IN HIGHER HEAT TRANSFER COEFFICIENTS. THIS IS
CONSERVATIVE.)

THEREFORE, IT CAN REASONABLY BE ASSUMED THAT THE AS-FOUND
CLOGGED CONDITION WOULD NOT HAVE PREVENTED THE SW HEAT
EXCHANGERS FROM PERFORMING THEIR REQUIRED SAFETY FUNCTION
DURING A DESIGN BASIS ACCIDENT.

THIS CONCLUSION IS VERY CONSERVATIVE SINCE IT DCES NOT
CONSIDER THE POLLOWING:

1) RW TEMPERATURE IS "10 F LOWER THAN ASSUMED

2) RWP~1 DISCEARGE PRESSURE DATA INDICATES LITTLE, IF ANY
REAL DECREASE IN FLOW

REA 4 30



[Twen wowan
SITE WYUCLEAR ENGINEERING 941322
EONTINUATION SHEET - identity the BLOCK peing Continued and Record the informaton / Data

CONTINUATION FOR REA PART 2 RESPONSE:
3) THE AVAILABLE HEAT TRANSFER SURFACE AREA IS ACTUALLY
HIGHER, SINCE ALL TUBES ARE NOT 100% BLOCKED OFF.

BG NOTE: INDEPENDENT CONFIRMATION OF THE ADEQUACY OF HEAT
TRANSFER ASSUMING THE SUBJECT CONDITIONE WAS PER-

FORMED BY A SECOND ENGINEER PRIOR TO APPROVING

THIS REA. REF: SOFTWARE CS 94-015, M94-0056.

REA ¢ 90"
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BVALLATING GPERABILITY
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7. Operability Concern
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References (List)
PH-1£9 MAR 83-00'-27-C]

9. Recomrendation (Check as Applicable)

[V]/ Operable
[ ] Inoperable

10. Basis for Detemination (Use Additional Sheets, | f Necessary)

See AMached




NOD-14, Evaluating Operability and Determining
Safety Functicn 3Status

10. Basis for Determination

During the normal performance of PM-112 (DC, SW and SC Heat
Exchanger Maintenance Inspection/Cleaning/Shooting) Mechanics
remove any debris found in a heat exchanger and document the
initial "as-found" conditions. If liner material is found,
Engineering would be notified per step 4.2.1 of PM-112. If it
is confirmed that a particular spocl piece has lost the liner
material, follow-up visual or UT thickness inspections are
performed. The urethane liner is applied in various colors to
help identify the location of an affected piping section if
liner material is discovered. Since 19%2, only a few small
pieces of loose urethane have been found in a heat exchanger.
No piece of the urethane was larger than approximately 4" x
6". The urethane pieces found were from spool pieces RW-26

and RW-28. The number of tubes that would have flow
restricted was minimal. PR=-94-02(9 w.ll delevmine allewabie blocked U}
Tubes by shell, plays, liaing, ate. "/I"’/“

The MAR that justified the application of the urethane coating
was 83-06-27-01, Urethane Lining and Access Modifications for
RW System. Design Input Record Item No. 8 states "Urethane
has far superior bonding characteristics to steel than PVC
has. It is highly abrasion resistant and therefore well
suited for service in the RW system. Urethane has low water
permeability which is needed to prevent corrosion of the pipe
wall". The minimal number of lining failures since 1983 help
confirm that the urethane is well suited for use in RW system
and that it adheres well to pipe surface. In addition, there
have not been any reports of large pieces of liner »nding up
in a heat exchanger. Due to the quality contrel .€ the
urethane lining application, is it expected that any failure
would be localized and would net result in full scale
delamination. In the event of localized delamination, it is
likely that the rubber would separate from the pipe wall and
then tear off in small pieces from the surrounding material
due to the water flow. Only minimal flow blockage would occur
and that would be removed during the normal inspection &
cleaning ol the heat exchanger.

A complete internal inspection of the lined piping was
performed during 1990. Only one of the urethane coated pieces
was discovered to have a torn liner. The liner had
delaminated in several areas, but had not come loose. It was
replaced during the same outage. The remaining spocl pieces
were in good condition and provide confidence that the coating
can remain intact on the pipe wall.



The liner degradaticn of the four RW spool pieces addressed by
Problem Report 94-0268 has not resulted in a loss of any RW
cooling flow path. Periodic visual inspections of lined
piping have identified most liner deficiencies.

Spool pieces RW-26 and RW-28 are on the in inlet on SWHE-1C
and SWHE-1D. Both 1-" spool pieces were discovered with
delaminated urethane at the elbow. The loose section were
removed to prevent potential flow blockage. Both pipe
sections are inspected monthly. New coated spocl pieces are
being fabricated to replace the existing ones.

RW-33 is a 24" 90 Deg elbow on the discharge side of RWP-2B.
A 2" stub-out 4 weloped a pin-hole leak during May 1994. The
leak and repair was handled in accordance with the guidance in

Generic Letter 90-05. The root cause of the leak was
embrittlement of the 1lining in only the small stub-out
section. There was no delamination or loose material

associated with this piece.

RW-70 is located on the discharge of DCHE 1B heat exchanger.
Any locse piece as a result of the localized delamination, can
not impact heat exchanger flow. UT thickness monitoring of
the affected areas will be performed. Replacement will cccur
as required.



EVALLAT ‘NG QPERMBILITY
AD

CETEMINING SAFETY
ANCTION STATLS

11. Required Actions:
{ ]| Execute applicable Action Statereni(s)

[ ] Establish imrediate carpensatory measures:

(V( Not Applicable

12. Develop basis for continued operation:
{ ] Internai Position for Cont inued Operation
[ ] Discretionary Enforcerent (Relief frem TS)

{ Not Applicable

13. List of participants:
)
3; r- é&l;/‘fi(‘{ 1

S—

B /
..._D- P \.\O“Cﬁ

Date: ¢;é¢___

PRC m.t}.* 9Y-v¢

/1y fpy

NOTE: Attach copy to associated Problem Report.



-2, -za, lun, Rw-33

The AW nwt- &no is cootod with an urethane material called Techthane 905S. The use of urethane as an scceptable RW pipe

Liner was 06-27-01 and the original coating was applied by Juno Industries (now known as Urethane
rochmlo.vn lrt

Procedure PH-164 is currently in place and provides for the | tion of thc RY pipi ! V‘Wll inspection per PM-164 as wel!l
as video taping of the p!pmo has shown |iner radation of verious forms f u? erosion, tears, migsing pieces-
delamination-), Also, some leaks in the system ? ping have occurred due to ure of the urethane coating. anur. could be
due either to 1Qroptr urethane application or fe)lure of the Techthane ttu

The kW pipi inspection program needs tighter controls to be implemented, via revision of PM-164, for the inspection,
u&uq:ng n-.mnonn. of degraced sections, of RW piping. e ond

Cause of Liner failures and adequacy of urethane coatings needs to be determined.

(4) 1s this problem a Radiological Safety Concern?
(xx] WO
[ 1 YES i

(5) Reguiremant(s) Violated: WONE

(8) Associsted/Related Documents: PN-164, MAR-B3-06-27-01

(7) lamediste Actions Taken:

Contacted Urethane Vendors

Recommercist ions for Resolving the Problem:

1) Contect vendor to determine if failure due t0 application errors

2) Contact urethane menufacture to determine causes of urethane failures versus currently exhib “ad signs

3) Contact other utilities who may De using urethane Liners in similar applications and discuss prodlems they may be
encountering

4) Based on above determine whether urethane is appropriste for application

S) Ensure acequate incpections ancd subsequent monitoring is in place along with appropriate corrective actions should liner
fail .

(9) Originator (pant neme: Lec Harris Date: 9/15/94

T R S R R T AT ALY
. rigineting Department Superyisor Manager Review, DB! Review and PR CLASSIFICATION DETERMIMATION:

(10) M is: |
{

] 8 KOME Design Basis [ssue ] SUSPECTED Design Basiz lssue (XX] Mot a Desi

accepted by: i/ Lo, (ﬁug 41/ Date: 21/5‘29‘(

CAP Assigrment (! apphosdle) ! =

('2) Ori'im(im Supv/Mgr  (prmt & wign) C(13) PR lssue Date:
{ I 5 2 7~ 7 . - 1 & et I |l
S ceseolon chommes s SN W cesdn ssosaBWbassns oo T susass s SRS ..,. <ol :. - - B A AR iy i |

::::(:.i:‘:;{““.“““('“".]" w" r'v‘ u' rm‘ r“ o u-........-‘ vogerest raeas wea . L T ‘I'n-a-u.- .o ~ecasratd it ranne s e R N 1

sou ro\nn 'OOT' rmvrod

PROBLEM REPORT TRANSMITTED TO THE RESPONSIBLE OROANIZATION | | By: 2" Date/Tima:
Rev 3/94 RET Lfe of Plamt RESP Quality Programs 9 0

N
(]

cp~111 Rev. 52 Page



ENCLOSURE 1| (Page & of 6)

ROBLEM REPORT PR 94 - 0268 o

PART 3 - SECTION Az PROBLEN INVESTIGATION AND CAUSE AMALYSIS

(1) Nethod of Performing Cause Anslysis: [ ] Structured Analysis [xx) Deductive iLogic
(2) CHECK ALL CAUSES THAT APPLY:

Human Performance

[ ) Verbal Communication { ] work Schedule { ) Supervisory Methods { ] Envirormental Conditions
{x) Written Communication [ ] work Organization/Plamning (x] Manegerisl Methods [ ) Interface Design or Equipment
[ ] Training/Qualification [ ] Work Practices [ ] Change Management Condition

{ ) Resource Management
Equipment Performance
[x] Plant/System Operation ([x] Mainterance/Testing [ ] External [ ) Design Configuration/Analysis
(x) Equipment Spec/Mfg/Construction

(3¢) Primary Cause{s): There are three possible causes associated with the failure of the Techthane 90SS coatings in the RW
piping; improper applicetion, meterial failure and normal service. The 2% stub out on spool RW-33 has failed before. The v or
stated that they have had problems in the past with application of the urethane specifically on the 2" stub outs. The bubbling
and wear of the Liner are both normal service life conditions. The manufacturer of Techthane (Technical Urethanes) was
contacted to discuss the various liner conditions. The vendor stated that bubbling of the urethane was caused by water
permeation and that it was a normal occurrence with urethans Liners. The vendor said that urethane does have & defined Life in
this application and it depends on the fluid being piped and the conditions (temperature, pressure, etc.). The wearing as well
as the bubbling are part of that definaed life. In addition, any tears that are identified are due to sharp objects (i.e.
shells) that mey be in the water. The delamination of the urethane Liner is being investigated as part of the corrective action
plan and the appropriate steps will be taken following the determination of cesuse.

(3b) Secondary Cmmse(s):

-
(3c) Contributing Factor(s) : There are two contributing factors associated with the lesking spool piece RW-33. Inadequate
resolution or failure to identify a problem (thereby having no resolution) contributed 1o the failure as no actions to identify
and correct the problem were taken. Also, due to inadeguate liner inspections (PM) urethane degradation was not identif e
until & leak had cccurred. Also, there is not & program in place to more closely monitor the condition of the piping as w as
the Linear if 8 cegraded condition is identified, *hus allowing it to continue until failure.

(4) SUPPORTING I[NFORMATION (F APPLICABLE):
LER No: | PROCEDURE Mo:  PM-166 | v owe: | NRC VIOLATION Mot
QTHER: MAR-89-07-01-01, Juno Ind PO F770532v |
{5) Wuclesr Safety Corsegquences Analysis: N/A i

P—(b, Previous Similar Events/Conditions: N/A ‘

(7) Marwfacturer/Hameplete Data: N/A |

—

(8) Morconforming Equipment /Material Disposition:
[ IN/A (re nonconiorming saupmet or metedsl involved) [ ] Accept-As-ls* [ ) Repair* [ ] Rework
[ ! Other (describe):
* Engineering Justification and Approval Required for these Dispositions (obtain documentation and attach)

(9) Maintenance Preventable Functional Failure (WPFF):
[ X ) Ne [ ) INITIAL [ ] REPETITIVE I

fev 1/94 RET Lite of Plart RESP Quaiity Programe 801 158



PROILEM REPORT

] - : R e

{n Wlﬂ Action Plan:

SCREDULED
ASS | GMED
S b ORGANI ZAT 10K/ 1M1 VIDUAL
Contact urethane coating supplier (Technical Urethane Inc.) to determine Completed NPTS, Les Marris
4 coating failure can occur, (ife of costings, recommendetions for

alternatives. " le.,/ﬂ

2. Contact urethane applicstion vendor (Urethane Technologies Inc.) and 1 ¥/9% NPTS, Scot Stewart

arrange for vendor to inspect spool RW-33 end determine cause of feilure.

Discuss other urethane liner failures (delamination). Obtain vendor

evaluste recommendations for corrective actions,

3. Based on the vendor recommenciations obtained in step 3, review for 01/31/95 SNES J. E. Colby, per phone

impact on QA inspection and acceptance procedures for urethane (ined conversation 9/28

piping.

4, Perform & failure analysis of spoel piece Rw-33. 1/31/9% SNES, J. E. Colby, per phone

conversation 9/28
H 5. Roccewend nesded revisions to PM-164 considering the following: adeguacy 04/30/9% NPTS, Scot Stewart

of scceptance criteris; revised spool pilece drawings; response to degraded

or failed liners, initiate WR to monitor (UT) spools with Liner failure;

periodically reinspect (UT) spool; typos; enclosure; documentation.

6. Revise PM-164 to incorporate CAP #5 07/30/9% Planmning, C. H. Long

7. Have repiscement spool pieces for RW-26 and Rw-28 fabricated (WR¥ 321596 3/1/9% Scheduling, B. Moore, per

& wm 318869) conversation 9/28

8. Replace spool pieces Ru-26 & RW-28 (WR# 319963 & WR# to be planned) 3/19 Schedul ing, B. Moore, per

conversation 9/28

9. Perform initial UT of RW-70 elbow (WR# 321598) and periodic UT 11/30/96 Scheduling, 8. Moore

inspections (90 deys intervai). Provide results to System Engineer.

10. Eveluste slternative material (i.e., Techthane products (988S), flame 3/1/95 SMES, 7. Petrowsky, per phone
sy, etc.) for pipe lining. (REA 94-1107) conversation 9/28
Write RPA to fund inspection of RW piping ("A™ DC, “B™ DC, SW/RW) (See 03/31/9% NPTS, Scot Stewart

CS 977, Control Sheet 949)

12. Review appropriate documentation and plant configuration and issue 6/1/95 NOE, B. Gutherman, per

CipPs & DONs a8 necessary to have all RW spool pieces included in CHIS and conversation /29

te revise incorrect data for existing spools.

13, Eveluate results of CAP and develop additional steps if necessary. 9/30/95% NPTS, Scot Stewart

(2) ADDIYIONAL CAP [RFORMATIOM:

flow conditions. At this point in the piping the flow is going through a cyclic action;
::po wall then bresks free in turtulent flow and then resttach..
aak loose eventually tearing in a sheet.

In & discussion with Jose Gines st BGAE the subject of urethane liner failures (delamination) was raised.
tailure analysis of the same problem concluded that delamination as seen on the inner portion of elbows was due to unstable
it sttaches in laminar flow to the
This cyclic action over time causes the (ayer of urethane to

He stated BGAE

(3) Developod by pnt & mgni:  Les Harris . : Date: 09/29/9%
|
(6) Responsible Organization Approval by ot & sgni: Date:
X pab err 2o/ ¥
IF THE PROSLER 1S CLASSIFIED AS REPORTABLE OR A FCAL JCATION VIOLATION, TZEN OBTAIN THE FOLLOMI! $
(5) PRC: 0 WTG Mo:
(e} DMPO: Date:
T S ST N RIS AT SRS ——J1
WHEW COMPLETE, TRANSMIT TO SUPERVISOR, QUALITY SYSTEMS.
‘r ame RET Lite of Plant RESP. Quality Progrems 801 216 0 o' .
CcP~-111 Rev. 52 Page 26




2 OPEN

3 oren

& OPEN

5 oPEN

6 OPEN

10 oPEN

11 OPEN

12 oPEN

13 oPEN

1 CLOSED

W.W. DOMOVAR SUPYR, SITE MUCL ENGINEERING SVCS (WPSE PRI WE

PERFORM PROBLEM INVESTIGATION, CAUSE ANALYSIS, AND CORRECTIVE ACTION PLAK (CAP) DEVELOPRENT

J. W. CAMPBELL MWGR, NUCL PLANT TECHMICAL SUPPORT
COMTACT URETHAME COATING SUPPLIER (TECHNICAL URETHANE INC.) TO DETERMINE HOW COATING FAILURE CAN OCOM, LIFE OF
COATINGS, RECOMMEMDATIONS FOR ALTERMATIVES

J. M. CAMPBELL MGR, NUCL PLANT TECHMICAL SUPPORT
CONTACT URETHMANE APPLICATION VEMDOR (URETHAME TECHMOLOGIES INC.) AMD ARRANGE FOR VENDOR TO IMSPECT SPOOL RW-33 AMD
OETERMINE CAUSE OF FAILURE. DISCUSS OTHER URETHAME LINER FAILURES (DELAMINATION). OBTAIN VEMDOR EVALUAT'OM
RECOMMENDAT IONS FOR CORRECTIVE ACTIONS.

J. E. COLBY MGR, MUCL PROCUREMENT ENGIMEERING SERVICES

BASED ON THE VENDOR RECOMMEMDATIONS OBTAIMED [N STEP 3, REVIEW FOR [MPACT ON QA INSPECTION AND ACCEPTANCE PROCEDURES
FOR URETHAME LINED PIPING.

. E. COLBY MGR, WUCL PROCUREMENT ENGINEERING SERVICES
PERFORM A FAILURE ANALYSIS OF SPOOL PIECE RW-33.
J. W, CANPBELL WGR, NUCL PLANT TECHNICAL SUPPORY
RECOMMEMD MEEDED REVISIONS YO P-164 CONSIDERING THE FOLLOMING: ADEQUACY OF ACCEPTANCE CRITERIA; REVISED SPOOL PIECE
DRAVINGS; RESPONSE YO DEGRADED OR FAILED LIMERS, INITIATE WR TO MOMITOR (UT) SPOOLS WITH LINER FAILURE; PERIODICALLY
REINSPECT (UT) SPODL; TYPOS; ENCLOSURE; DOCUMENTATION.
C. M. LONG NUCL WAINTEMANCE WORK COMTROLS MGR
REVISE PW-164 TO INCORPORATE CAP #5.
. C. MOORE MGR, NUCL [NTEGRAYED SCHEDUL ING
HAVE REPLACEMENT SPOOL PIECES FOR RW-76 AMD RW-2B FABRICATED (WR 321596 & Wk 318869).
B. C. MOORE MGR, NUCL INTEGRATED SCHEDUL ING
REPLACE SPOOL PIECES BW-26 & Ki-28 (MR 319963 & VR TO BE PLANNED).
6. C. MOORE MGK, NUCL [INTEGRATED SCHEDUL ING

PERFORM INITIAL UT OF RW-70 ELBOW (WR 321598) AND PERICDIC UT INSPECTIONS (90 DAY INTERVALS). PROVIDE RESULTS TO
SYSTEM ENGIMEER.

A. PETROMKY SUPERVISOR, MECNANICAL/STRUCTURAL

EVALUATE ALTERMATIVE MATERIAL (1. E., TECHNTHANE PRODUCTS (98SS), FLAME SPRAY, ETC.) FOR PIPE LIMING. (REA 94-1107)
d. W, CAWPEELL MGR, NUCL PLANT TECHMICAL SUPPORT

MRITE RPA TO FUMD IHLSPECTION OF W PIPING ("A™ DC, 8" DC, SW/RW) (SEE NMOCS 977, CONTROL SHEET W9)
B. GUTHERMAN MICL ENGINEERING SUPERVISOR (MECH/STRUCT)

REVIEW APPROPRIATE DOCUMENTATION AMD PLANT CONFIGURATION AMD ISSUE CIDPs & DOMs AS NECESSARY TO MAVE ALL RW SPOOL
PIECES INCLUDED [N OWIS AMD TO REVISE 14 CORRECY DATA FOR EXISTING SPOOLS.

J. W, CANPBELL MGR, NUCL PLANY TECHNICAL SUPPORT

EVALUATE RESULTS OF CAP AMD DEVELOP ADDITIOMAL STEPS IF MECESSARY.

(1) Guelity Programe Review pont & signi: Date:

R. Nicholss 10/04 /96

R
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6.

m AND
o s DETERMINING SAFETY
FUNCTION STATUS
NUCLEAR OPERATIONS

ISSUE DATE
NOD- 14 12/03/93

EVALUATING OPERABILITY

PAGE
15 OF 21

PRE# (03

QPERABILITY EVALUATION FORM

) § / / o o ¥ ,«‘(.‘
Initiating Individual: 7 [ Lyynser /? Date: 1/4/34

2 )i -
Initiating Document: fRA4- 0320

Affected Item (System, Subsystem or Component)
Casrzor COMPLEX C-‘/I’,Lf‘i FASS SAMPLE (oClLERS

WOKMAL Dury Sus AMP.  NokiAL DuTY Rw puMf

Systol Dcsignation(s)

7‘ » Py A
YA CH (. A
Tag Number(s)
P e /7 2 AP
(HHE 1A CHAE - 183 cave-§
AN i & 7 - 9 ) A
;..M ‘J':’ - LM’ _: é‘ rJ’ /K\_. s ﬂ‘-‘v[" -
Specified Safcty Function(s) of Affected Item
Lk ,7‘2, /\a,n ve heat fremn cantre/ Complex 17
/.,P;’C"f' personnt ik A ity and funchional <.
v ]
o _JJ"(#""II/'I"J ’-’u,-p'V‘(’/‘t
| g
x } T g
(Al o amole (epnler (Cn g Satety tunC SO i 5%5“-
: pr.)“(p Vo { A A




[SSUE DATE
. | EVALUATING OPERABILITY
o AND 12/03/93
DETSRMINING SAFETY
. . FUNCTION STATUS PAGE
MUCLEAR OPERATIONS 16 OF 21

7. Operability Concern
St fo subject wmponeats may be inadeguale.
~J L4 L4 U

f /
yild Cu/"pr-n{nff fC pt’-'(crm safeh [w*c‘l‘;on ,7/\‘5‘
T v - g

onditiom gotentially impackd Opecab ity ceguiitments
L4 ' v - Y -

fC( T;;C-Ar\'(al SP(’C\('(nt’am gs -,p,ne,‘i—-

8. References (List)

& £D3D 4]22A0) £DAD &)1l (W) PT-13 (Working ccpy Fom 6€)
WiC Lete” INIZ93-30  _SP-459

9. Recommendation (Check as Applicable)

;(1 Operable
{1 Inoperable

10. Basis for Determination (Use Additional Sheets, if Necessary)
CHHE: ITS LCO 3.7.12 " CKEYs" doeS not 8ddress the

temperotore. Contrel function of suctem {Ref a2C.

! ! 7 ¢ ~ ¢ - / r f : -
etder” 30J1293-20 and LCO Scctien o Fases). Tcmpe

LN\

/ i 44
N Cendrel recom men foréd sa sh =+ 4 Paits i fA An

f_'_)fg.‘”_’a’ \;lcq,"@,ia#/m'm "u\"*!r‘,r\ T‘{[’Q‘FMICC ﬁ?v&}
/ 7 7

& s
(CC‘T‘f‘/',’ >




equipment /£PS ES vi3(Ts ) Supported by ciille operation
6 P ‘\ / ) j fPO 1 SSUNPW
Continves T be OFERABLE. NPTS iAstalled @w qavges

le‘d "'Q(v\“)crar# u(frmson:b {Iow metec "Lb m‘.rm Pr-(;(n+-

tlow. Measured flow pro'»/u:le.r Kj‘\ canfidence flow o chillers
would be Mesucd*e_ 40(!’0&»-'\3 G ES 0~C+U6QL\5'Y\ .

PASS _ramp{e, Loolecs: No aF{c/aca.b(e T2 LD . 1’y £.6. 2. 6

rebv.'re.f admin i strative controls 4o ensure +Ha cqak‘/.4;/ +>
oytain and an\lj 2€ ?oshqcc.d'en‘f' sow\.‘;)le.s‘. Samf»lc Covles are.
Cc‘r\*"nucd/-l on line wth SuW Supp! ed, Achal data m sample
cooler outlet +rmpecature was obtained a5 part of +his evalvit en
dor (AHE-8 ( #irst haottest covier) ResuHs indicate entire
‘\%m{' | otudd E(mj removed b7 Sw thus a.f:ﬁrm,f\) adenbuad'*e St
$loy .

Normal d“’“‘; SUJ‘/")L\) pumps : Neon Sa1£047 related PUmPS - not
addressed bj Technical .ffecl‘(('cAAMS"'
-~ SaSCd u?cr\ (‘CSv‘H'S OF Cvﬁ/Vl‘}"mD Task F-orcc rec".,wne.-és TevisSr
. ‘ . « . -
acsign basis ssve determination o be _(,usfc'.*ed des\jv\ basis (S5.¢

4 allow for forther evaluation of d Sccepancief between meaSvred

snd assumed flhy.



ISSUE DATE

EVALUATING OPERABILITY
g AN - 12/03/93

DETERMINING SAFETY

FUNCTION STATUS PAGE
‘ |mch OPERATIONS . 17 OF 21

age 3 0
11. Required Actions:
[ ] Execute applicable Action Statement(s)
[ ] Establish immediate compensatory measures:
}Xﬁ Not Applicable
12. Develop basis for continued operation:
[ ] Internal Position for Continued Operation
[ 1 Discretionary Enforcement (Relief from TS)
fX? Not Applicable
/
13. List of participants:
:- ytrwacl ) Lan€
DM rmecter” £~ (oundec!s
5 " ’_C Y hérman 5 pseda.
Date: 1/94

Date: NOV -9 B84

&
NOTE: Attach copy to associated Problem Report. ?RQ NCX 7Y - ¢

M
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o U UNITED STATES
® 4 NUCLEAR REGULATORY COMMISSION ! naxc
L N 'j WASHINGTON, D.C. 208880001 e o
Yosoa® # . W, e
December 20, 1993 O -
1P RO ~AZS
wA Gaw g
= =
Docket No. 50-302 vy R
LW MOFATT NALT
NGRC SUBCDMM. (4 Qv
G ORI G AL
MCOMDE salad T A
PR TamGlaY cn
BR WAL ~AJ
88 WO Y e
Mr. Percy M. Beard, Jr. 125U AME
Senior Vice President, SUBJECT: m:‘; ?’ U)‘u"“” /s
F]Nucln; Operations EILE NO i
orida Power Corporation KRR FYFFR T K35 7. W—
ATTN: Manager, Nuclear RECEIVED: 'Q’u[ﬁ
. Licer]\s‘ilng (N:Zl) ACTION BY:
rystal River Energy Complex W i L : y 7
15760 W Power Line Street DJUE DATE: S T Ce ,M,f'// ]
Crystal River, Florida 34428-6708 IMPLEMENMTATION - T/13 [7 4

Dear Mr. Beard:

SUBJECT: CRYSTAL RIVER UNIT 3 - ISSUANCE OF AMENDMENT RE: IMPROVED
TECHNICAL SPECIFICATIONS (TAC NO. M74563)

The Commission has issued the enclosed Amendment Ko. 149 to Facility Operating
License No. DPR-72 for the Crystal River Unit No. 3 Nuclear Generating Plant
(CR-3). This amendment consists of changes to the Technical Specifications
(TS) in response to your application dated August 25, 1989.

This amendment replaces in its entirety the current Technical Specifications
(TS) with 2 set of TS based on the new Babcock & Wilcox Standard Technical
Specifications, NUREG-1430.

A copy of the Safety Evaluation is also enclosed. Also enclosed is the
Notice of Issuance which has been forwarded to the Office of the Federal
Register for publication.

As noted in the Safety Evaluation, an audit will be performed following
implementation to ensure that you have established effective controls for the
requirements that are being relocated from the existing TS to other licensee-



O

controlled documents. i sug?cst that you perform your own audit to ensure

that the commitments in your
accomplished.

Enclosures:

1. Amendment No. 149 to DPR-72
2. Safety Evaluation

3. Federal Recister notice

cc w/enclosures:
See next page

etter dated November 23, 1993 have been fully

Sinccr:},,

/A L/,f(,',’: i

Harley Silver, Senior Project Manager
Project Directorate II-2

Division of Reactor Projects - I/11
office of Nuclear Reactor Regulation
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within the response time credited ‘n the MFW line break analysis. Two
valves are provided for isolation, to crovide redundant isolation
devices.

The staff has evaluated the above LCO ad¢itions and concludes that they comply
with the existing Criystal River licensiny basis and are therefore acceptable.

FPC has proposed mot to add NUREG-1430 Specifications 3.7.11, *Control Room
Emergency Air Temperature Control System * 3.7.12, "Emergency Ventilation
System;* and 3.7.13, *Fuel Storage Pool /entilation System," to the improved
Crystal River TS. The reasons are as fo'llows:

1. Specification 3.7.11 - The temperature in the Control Complex/Control
Room is maintained at a pre-determined setpoint (~70°F) during normal
operations. The Chilled Water System 15 relied upon to accomplish this
function and aiso fulfills this function post-accident (same system
configuration in both cases). A heat balance analysis was performed
which showed that Control Complex heat loads are approximately the same
during normal and accident operations, so that the difference between
the two conditions is negligible. Based upon this 1ine of reasoning, if
the Chilled Water System is capab’e of maintaining temperature during
steady-state operations, it is considered capable of controlling
temperature post-accident. Any significant increase in Control Complex
temperature will be detected by the Control Roon operators well in
advance of approaching any real gperational limit, be it equipment
operability or operator habitability.

2. Specifications 3.7.12 and 3.7.13 - The Auxiliary Building Ventilation
System provides the temperature 'maintenance function uf these systems at
Crystal River. For Crystal River, the ventilation filtration aspect of
these systems is not credited as part of any accident analysis.

Based on the licensing basis, the accicdent analysis, and/or deterwination of
an adequate level of safety, and the above discussion, the staff ascepts the
deletion of NUREG-1430 specifications 3.7.11, 3.7.12 and 3.7.13 for the
improved Crystal River TS.

2.3.8 Electrical (Section 3.8)

The licensee did not include some of the vequirements of NUREG-1430,

section 3.8 related to certain diesel generator surveillance tests. The staff
concludes that these specifications are outside of the Crystal River Ticuensing
basis, are not in the existing Crystal River TS, and that an adequate leve! of
safety is ensured by the existing electrical systems surveillances which are
included in the improved Crystal River 1S. The staff concludes that thes:
differences do not warrant backfitting of the NUREG-1430 surveillance
provisions. Therefore, not including these items in the Crystal River .
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(am)  Discovery Mothed: SWEOP | Assenseart B
(@ Plent Condition: Sormal Operation
1) Ocourrence Dete: 191/4/% | Tims: 0900 .
120y Plant Location: Bl lding: WA Elevation: WA Area/Room: KA I
(2w) Eguipsent Teg NA (@ Vendor -

mber{s): [>T
, 'A,-' ‘4' 2l ..J'A\ 44 A.‘A

The purpose of PY-1 18 to verify thet KV loading of the amergency pusp motors are within scceptable values for the diesel

generators. The procedure slso varifies that sdeguate cocling wster from the SW end DC systems will be aveilable to

designeted safety relsted components following an accident. There is no set freguency for the procedure end it is performed
| whenever there is a chanpge in the post sccidant system Lirne-up or thermel hydraulic amelysis indicate » change is reguired.

The procedure was (ast performed in June of 1992 and was perforwed on only the SV system. Review of the test results as part

of the SWSOP| Assessment hes identified several sress of concern including finel systam flow balance, procedure sasLmpt ione,

utilization of results ard instrument sccurscies. The following cutiines the various sress of concern:

1) Tesporary procedursl changes mede during performence of procedure ore confusing,meking results difficult to determine.

2) Some of the flows are not msasured but are sssumed not to have been sffected sinu last balencing. This may (esd to some

flow being below the required (imit (CHNE-1A, 18),

3) The procedure does not sccount for rnsd flow cdue to pump degradetion.

4) Mon-ES flows that receive SW flow following an sccident were not belanced. Included (s uncertainty whether SW-12 flow

should be comsidered. Also, flow to the RCPs was not belanced.

5) Instrumentation accurscy is nel directly determined, rether an sssumed valus it used with no justification.

6) Flow belancing results were not factored into affected calculstions,

4) ls this problen o Radiologicel Safety Concern?
(X1 m
{ ]S
9) Reguiresent(s) Violsted: None identified &t this tige.

i8) Associsted/Related Documents: PT-136, "DC and S¥ Flow Measurements and EGDG-1A KW Loading Due to ES Pusps”

m lemadiate Acticne Token:

= &
(8) Recommandstions for Resolving the Probd es:

1) Requasted MOE to perform cperability review of current SW systes |ineup and expected post accident flow rates.

2) Further detailed review of PT-136 test results to identify all missing and suspect flow rates.

3) Deterwmine actusl system flow retes.

4) Factor actusl system flow retes into corresponding calculetions.

5) Revise PT-136 to incorporets resolution of sbove concerrs (validete assumptions, develop (netrumsnt u:curocin, clarify
confusing steps, evalumte on-line testing using flow endel, etc.).

6) Perform PT-136 during Refusl 10 snd resvaluste for bu!n Basis lssue.

7) Reevaiuvete diesel penerstor KW lowding.

) Originetor g neme : Les Narris Pate: 11/6/%

Griginting Departmant Supsrvisor /Muneger Revies, O8] Ruwview ond PR CLASS|F1CATIGH OETERSIRAT 10N«

(10) " is: v qri

{ 1 o ENOMN Design Basis losus o0 mntnuu l.n Wot »
e PSIasasA Ty hciear Plant Technicel

ign Banie |ssue

{1)

(12) oOrigimeting —IOM
James E. Lore

Date: ///4/2
(14) [XJ sov‘frﬂ\u required

(13) PR lesum
s
SOTA review NOT reguired.
QAL
Wﬂﬂm— Zi

PROBLEN REPORT TRANSNITTED YO THE PESPORSIBLE ORGAMIZATION [ ] Ntoﬁi-:
LY WET e of Par MESP Quality Programs 800 677

¥ Grangd PR Sossfhealion b Soapatiel Donlp . fesia Yanue oo
JRETCR W dwvg NOD -4 grraluctions o um Q@%w ‘




PROBLEM REPOR.

(1) This Probles faport is:
A TECHMICA SPECIFICATION VJOLATION:
Unl-u.i RELEASE :

F5

PART 2 - SECTION A2: PLANT COMDITIONS AND [MNEDIATE WOTIFICATIONS BY TEE SOTA (if reguired)

Plant Conditions:

\ ®oge RX PulR: e RCS Temperature: Pressure:

\ e
\ Occurrence Date: . Occurrence Time: Identified Dato/Time:

O\L (describe):

th
(2) Ioﬁrﬂiw'p Avallable:

(3) SP/MaInt: \

I (4) Tech Spec MN”:

{5) Action suu-nt

(8) Action Entry Date: Time:

(7) Evaiuate [mmed ate uotﬂ icalyon (use EM-202 'f Emergency Declared)

YES Classification

Emergency Plan Implemented: NO

") Phore Call R | red

P-111 Reference YES LY Tiew Limit Organi zation

a. 10CFRS0.72 e 1 WOUR OR & WOUR NRC OPERATIONS CENTER

b. 10CFR2D.1906 T [MMED [ATE MRC REGIONM 1]

c. 10CFR20.2201 el IMMEC [ATE NRC OPERATIONS CENTER

d. 10CFR20.2202 T MMED [ATE OR 24 WOUR NRC OPS CENTER/DMRS

e. 10CFRSD.36 S e NRC OPS CENTER

f. NPDES PERMITY i SRR FPC SUPERVISOR, WATER PROGRAMS

o. 1 2.2.% = NRC OPS CENTER/FPC SR.VP/NGRC

h. EPP . e NRC REGION [!1/FPC ENVIRONMENTAL SERVICES
i. AMI/FPC RISK NRC OPERATIONS CENTER/AMI/FPC RISK
j. YOCER7D.52s NRC OPERATION CEMTER

k. 29CFRI90L .8 IMMED |ATE FPC MUCLEAR SAFETY SPECIALIST
P-141 Reference

a. 10CRR7TZ. T T LT 1 WOUR NRC OPERATIONS CENTER

(9) ROTIFICAYIONS : TITLE DATE/TINE EVENT #

a. SSOD

b. STATE \

c. NRC(ENS) \

d. NRC (REG 11) \

e. FPC \

f. DMRS \

g. OTHER

10) MOTIFICATION OF THE ONPO COMPLETED: [ ) YES [ ) NO Performed Dy iwes: Date:

(11) SOTA g & mgw: Date & Time: \

PART 2 - SECTION B n-c_nunu—n-u

(1) Nuclear Shift Manager (print & sign): .s‘ ‘. L EY D Time: /4 71/ /83

FORGUARD THIS SECTION TO THE DIRECTOR, QUALITY m

[T RET Lo of Pt RESP Oualty Progromws 900 §74 ()




| [SSUE DATE l
: EVALUATING OPERABILITY
% ANO NOD-14 12/03/93 |}

DETERMINING SAFETY
FUNCTION STATUS PAGE
NUCLEAR OPERATIONS REV. § 15 OF 21

Poc# IlO|

QPERABILITY EVALUATION FORM

/\
. Initiating Individual: /fﬂaﬂ@;%gmmu: Yy

. Initiating Document: 77/6 9% 00?69] ﬂﬁ?/—}??\

. Affected Item (System, Subsystem or Component)

Nu{.‘l’?“r §2[l;‘§__gﬂd C*T;c[e_ C‘an/'r\lﬂ'} A/Cl)é/.

_pPCc\-’{ HPa?L C/OSQC/ (:rté fgg/r:?f‘l 151/6}4/“
Weelear Servres/Decay /z’éf geaua,té/‘

. System Designation{s)

Sw D L/

. Tag Number(s)

AME-1 A SwHe - 1B Se#E=/C
SLIE —1D DCHE ~14 DCHE - /L8

. Specified Safety Function(s) of Affected Item

Vs s diaad® Apoé\{ Aera ;/ ém])‘(
arnd C‘oﬂ}ﬂenﬁt?z /{‘# Lfoac/s. .
Hronsor Ho %_Mpa}lfmé
d’mmnﬁ o clesian bm_grg/c/ﬁ%‘/

ﬂ%a,x Aé&‘ﬁagm/ Zf’m VA7 L= /
S? ﬁuya/aw/l




‘ ISSUE DATE
| EVALUATING OPERABILITY
% AND NOD- 14 12/03/93
DETERMINING SAFETY
, FUNCTION STATUS PAGE
NUCLEAR OPERATIONS REV. § 16 OF 21
age 2 0

7. Operability Concern

-—77k€ QLILL/I7§K dﬂt‘ 45942’ 16&1;%5*5 f%t?:Aé;rgzjch/f;;
\%5 <ﬂ'l?’0tfil__42/;ﬁ3g9i7 éZﬂth}' Iézgng{ /4;crqg§r

conscchor 222 é/oc//po'/ Aéfi__éﬁﬁ#/gf
__gzruﬁ/’ <9)€%222, 4£2fé£z:ZJ;)

8. References (List)

. | PROY-02¢63 -1/ SA-300 [ogs
Hod-0322  MP-232 SP- 32408/
SP-344 /5

9. Recommendation (Check as Applicable)

[vT//bperablc

[ ] Inoperable

10. Basis for Determination (Use Additional Sheets, if Necessary)

See  pthcheot




EVALUATING OPERABILITY
Fower wo

NUCLEAR OPERATIONS

11.

12.

13.

ISSUE DATE
12/03/93

DETERMINING SAFETY
FUNCTION STATUS

Required Actions:
[ ] Execute applicable Action Statement(s)

PAGE
17 OF 21

[ ] Establish immediate compensatory measures:

L/] Not Applicable

Develop basis for continued operation:

[ 1 Internal Position for Continued Operation
[ ] Discretionary Enforcement (Relief from TS)
[Vi Not Applicable

List of participants:

_EE}PC* /4552:cyé;c%/f

NOTE: Atﬁcch opy to associated Problem Report.

Date:

Date:

//}4;01/%;’{

(1 -10-5Y¢

s

/)94

/(/ 'y r
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RWP-1 DISCHARGE PRESSURE
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| Record the initial “as-found® conditions of the heat exchanger from Step 4.2.1

| 1 What type of debris was found: (ie) barnacles, oysters, grass, etc. _______
| prxmenkl , Auibber
|
| 2 Estimate percent of tubes blocked by debris ie:10%,25%,50% m._ﬁﬂ
I
| 3 Estimate amount of debris: (ie) handfull, 1/2 gallon etc. A’ cs/
l
1 4 Inspect the expansion joints for cracks, breaks, or bulges.
. -/c-o(g 2 @-..1 Egg»-, Ypins  Omihy o a7 1»1/‘«7 oI e
&
I
| § Visually check access door, channel head, tubes, tube shee* and channel
| divider for deterioration. Conditions: (4 ’ e ' s
| dadece Fouwad .
I
|
I
| 6 Note any other problem area(s): A Ard ™

PM-112 Rev. 23 Page 14



o w 4[;q{44w s 3
: 5};%1 . 3% HEAT EXCHANGER CONDITION

| Record the initial "as-found” conditions ot the heat exchanger from Step 4.2.1

| ' V5
| 1 What type of debris was found: (ie) barnacles, oysters, grass, etc. ’

l
| 2 Estimate percent of tubes blocked by debris ie:10%,25%,50% otc.zz'—?o
| /Q
| 3 Estimate amount of debris: (ie) handfull, 1/2 gallon etc. 5;4 /'
t
‘ 4 Inspect the expansion joints for cracks, breaks, or bulges.___
f . - Y '
e LPPERRE sA /S f4c7;17 A/ s imE,
|
| § Visually check access door, channel head, tubes, tube sheet, and channel
. e
| divider for deiantion. Conditions: Wf’fﬁj 54//5{;‘7‘ [eFY
I [ /S limé..

| 6 No*e any other problem areals): 0% <

PM-112 Rev. 23 Page



' SWHE-IC
-' 3206k
.t "ac. . qz /?’qlf ENCLOSURE £

HEAT EXCHANGER CONDITION

| Record the initiai "as-found" conditions of the heat exchanger from Step 4.2.1

| 1 What type of debris was found: (ie) barnacles, oysters, grass, etc.

| SN [ES ¥ sen/E

' <,
| 2 Estimate percent of tubes blocked by debris ie:10%,25%,50% atc.w
I

| 3 Estimate amount of debris: (ie) handfull, 1/2 galien etc. Léﬁ[

I

| & Inspect the expansion joints for cracks, breaks, or bulges.

| § Visuaily check access door, channel head, tubes, tube sheet, and channel

e . ( —
l divider for deterioration. Conditions: _Q£& JA/'J7£AQ- /;’6/7
| ﬁ? ;2/5 /ymE .

| 6 Note any other problem area(s)’ 414'/‘/{

Rev. 23 Page 14




SwHE- /14
22 /4%¢
9-é~?9 ENCLOSURE

HEAT EXCHANGER CONDITION

.
.

I A
» ¢
L]

| Record the initial "as-found" conditions of the heat exchanger from Step 4.2.1

|1 What type of debris was found: (ie) barnacles, oysters, grass, etc.w
| SHELL
|
| 2 Estimate percent of tubes blocked by debris ie:10%,25%,50% etc. /0 &
l
| 3 Estimate amount of debris: (ie) handfull, 1/2 gallon etc. M__
|
| 4 Inspect the expansion joints for cracks, breaks, or bulges.
@
I
| § Visually check access door, channe! head, tubes, tube sheet, and channel

I divider for deterioration. Conditions: [rg“mé ﬁ;“e[dgéﬁ

| Excert  18acK Bell f'/a.sf/L Liver
| _Conivveg CFF W e Cg?“ t o FF Pey
| Reliegh SHith

_p——

| 6 Note any other problem area(s): L/Hw Ofwvmws WEST Evp Fouwp
! (WHAT ookl Lkl Qié inwsipl,

PM-112 Rev. 22 Pire 14
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HEAT EXCHANGER CONDITION

Record the initial "as-found" conditions of the heat exchanger from Step 4.2.1

1 What type of debris was found: (io oysters, grass, etc. _______
Jutonles

2 Estimate percent of tubes blocked by debris ie(lO%lZS%,SO% etc. zoé /f/z

3 Estimate amount of debris: (ie) handfull, 1/2 gallon etc. //1 ‘II/
/ _/’
4 Inspect the expansion joints for cracks, breaks, or bulges. 0"('
5 Visually check access door, channel head, tubes, tube sheet, and channe)
divider for deterioration. Conditions: o
6 Note any other problem area(s): AN

PM-112 Rev. 23 Page .4
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HEAT EXCHANGER CONDITION
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ENCLOSURE 3

Record the initial "as-found" conditions of the heat exchanger from Step 4.2.1

1 What type of debris was found: (ie) barnacles, oysters, grass, etc.
Lyslgk S b A

2 Estimate percent of tubes blocked by debris je:10%,25%,50% etc. /02

3 Estimate amount of debris: (ie) handfull, 1/2 gallon etc. _‘ﬁ/gm_‘-_«

4 Inspect the expansion joints for cracks, breaks, or bulges._ 24

5 Visually check access door, channel head, tubes, tube sheet, and channel

divider for deterioration. Conditions: __ L4«

6 Note any other problem area(s): /Aveern A€

PLug S

TUlS  okA oy T
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R BANGE

| Record the initial "as-found" conditions of the heat exchanger from Step 4.2.1

- % What type of debris was found: (ie) oysters, grass, e%c.
| _Jbif_mz

I 2 Estimate percent of tubes blocked by debris ie:10%,25%,50% etc.‘éﬁ_wwtw VoY
I
| 3 Estimate amount of debris: (i 1/2 gallion etc.
|
‘ I 4 Inspect the expansion joints for cracks, breaks, or bulges. OK

‘-
|
| § Visually check access door, channel head, tubes, tube sheet, and channel
| divider for deterioration. Conditions: GK
l
|
I
I
| 6 Note anv other problem area(s):
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: ORIGINAL WO D~1H PaAaL roR PR C

ENCLOBURE | (Poge 1
PRBLEM REPORT PR 94 - 0268
' PART 9: IRITIATION, REVIEW, AND I1SSUANCE OF THE PRUBLEN REPORT BY THE ORIGIRATING CRGAN [ ZAT | O
. (1) Title: fecurring Raw Weter ket Exchanger Foul ing
‘ SUPPORT ING 1NFORM ~ 10N
L {20) _DRiscovery We i hods | Preparation for SWSOP|
{2} Plant Condition: | Norme| Operation
| L1396 L Times 1600
L 240 _Plaot Location | Buldne. Auxiiary Bide Seveten 23 AcsaMesm; Soavater Room
[ Struthers Wells

FPC rently has Lar heat e -mtmo n pleace to cmt eb(u of hnt x
T L e e B T o tiet O B ks e wa B TRl
clean © . 0t ex r wo systen
outmt'"nn are oz”to o\ :rrm'm heat ncn cuf n‘o‘?wl hn.u occurred, but do not prrzv de & method
to reduxce the level ouling.
The ari with the fact tn.t ﬂ-‘w-nﬁ the fourth heat exchanger ( one in standby laced in
service in order or m 'ﬂ' Yr flow wrvo llance. Alu, et }l.’ !M DC host ex g ctortd for
the Mmpe to pess thelr reguir furvcu ’1 flow unu are to nﬂ . cnmbi the
:Q to p-u tm reguired ﬂa and not mco?uﬂ ;m tM o™ can pass the f tho aDoOve : t
n. o, a8 an iMicuor that imu event | ve -mtmo (with

cfic regard uchu‘,f fe:ri in?n {ace to provide the necessary assurance that these safety related pumps
-‘ | be able to prm - ’

Based on system performence and meintenance there is inadequate control of the Level of heat exchanger foul ing.

(4) Is this probles & Radiclogical Safety Concern?
DX wo
[ ) YES ) f

(5) Reguirement(s) Viclated: MA

(8) Associstec/Related Documents: PR-92-0122, PM-112, NOCS #4L0438, PR 93-0114, PR-92-0169

(7) immeciiaste Acticrs Taken:
NOME

(8) Recommercint ions for Resolving the Problesm:

1) Re-evaluate chlorination of RY supoly

2) Utilize “clam-tron* to control growth

3) Increase frequency of BW pit cleaning

&) install strainers/filters on pump discharge

5) ldentify appropriste parameters to monitor and collect dats correlating it to heat exchanger fouling rates

6) Perform an enginaering study to evaluste all options and generste & reconmendation

7) Establish criteris for scceptable level of heet exchanger fou' ing and subsequent flow blockege

8) Implemant 8 program to monitor the effectiveness of any potential solution and revise the Program 8s necessary

(9) Originater pnnt nemal: LS Y. Harris Date: 9/14/9%
Originating Depmrtmant Supervisor/Menager Roview, DB1 Review and PR CLASSIFICATION DETERMINATION:

(10) P is:
] & NN Desi

] Hot & Design Basis lssue

{11} Resommended
Fra rye st 3 /
o Aeoted By: - @ Caw égl pate: 9/ W85~

CAP Assigrment (i spphosbie) :
(12) Origineting Supv/Rgr (pnnt & sign ('3) PR lasue Dete:

h__Q)e(, \ee [/ @-Lan for TEC U 5(24

SOTA review required
SOTA review nm required,

PROBLEM REPORT TRANGIITTED TO THE RESPOMBIBLE ORGAMIATION [ | By Data/ T :
Reov. 384 RET: Lite of Mant RESP Quaelity Progreme 300 9



NCLOSL 1 (P

PROBLEN REPORT PR - ‘ Page:
PART 2 - SECTION Al: BEVIEV BY THE SOTA

Report i
. " mr - ::u A r.’ w ! i YES (Section § of this attachmsnt is required if YES)
An " RPUAED FELEASE ! S ot I ves

Q/LI/IY

1v-/0

=

{
SOTA (print & sign): _H_ﬂ:j l{ H, L .Iu {)
IF REPORTABLE, THEX COMPLETE PART 2 - SECTION 8.
PARYT 2 -~ SECTION A2: PLANT COMDITIONS AMD IMMEDIATE MOTIFICATIONS BY THE SOTA (1f recuired)

(1) Plant Conditions:
Modo

RZ PR Mide : RCS Temparaturs:

Pressure:

Occurrence Date: Occurrence Time: Identified Date/Time:

Other (describe):
(2) Redundent Equip Av.ilable:

(3) SP/Maint:

(&) Tech Spec Affected:

{5) Action Statement Summery:

(4) Action Entry Date: Time:

(7) Evaluate Immediste Notification (use EM-202 {f Emergency Declared)

Emergency Plen lsplemented: WO __ YES Clessification
14.)] Phone Call Reguired
CP-111 Reference YES [+ Time Limit Organization
&. 10CFRS0.72 1 HOUR OR & WOUR KRC OPERATIONS CENTER
b. 10CFR20.1906 IMMED IATE NRC REGION 11
c. 10CFR20.2201 IMMED IATE NRC OPERATIONS CENTER
d. 10CFR20.2202 IMMEDIATE OR 24 WOUR NRC OPS CEWTER/DHRS
e. 10CFRS0.36 1 HOUR NRC OPS CENTER
f. NPDES PERMIT IMMEDIATE FPC SUPERVISOR, WATER PROGRAMS
g. 18 2.2.% 264 HOUR NRC OPS CENTER/FPC SR.VP/NGRC
h. EPP 24 HOUR NRC REGION [1/FPC ENVIROMMENTAL SERVICES
i. ANI/FPC RISK g IMMED IATE MRC OPERATIONS CENTER/ANI/FPC RISK
j. 10CFRT0.528 1 HOUR NRC OPERAYION CENTER
k. 29CFR1904.8 IMMED IATE FPC NUCLEAR SAFETY SPECIALIST
CP-141 Refererce
a. 10CFR73. 1M 1 WOUR NRC OPERATIONS CENTER
{(9) NOTIFICATIONS: [ 3 TITLE DATE/T 1M EVENT #
8. SSOO
b. STATE
C. NRC(ENS)
d. NRC (REG 1I)
e. FPC
f. DHRS
8. OTHER W R R T .
(10) NOTIFICATION OF THE ONPO COMPLETED: [ ] YES [ ) NO Performed by (Initisl): Date: E

3/9%

(11) SOTA (print & sign):

Date & Time:
d PART 2 - SECTION B RSH Comments/Recommercist i ons

(1) Muclear Shift Manager

FORWARD
Rev.

(print & sign): _ R L
TEIS SECTION TO THE DIRECTOR, QUALITY PROGRANS

RET: Life of Plent RESP: Quality Programs 200 77«




ENCLOSURE | (Page & of ¢

PROBLEM REPORT PR 94 - 0269 Pogw___

~ GECYTON As PROBLEN INVESTIGATION AMD CAUSE ANALYSIS

o

(1) Nethod of Pecforming Caumse Aralysis: { ] Structured Analysis (XX) Dechctive Logic

@

(2) CHECK ALL CAUSES THAT ABRLY:
Humon Performence

{ ) Verbsl Communication { 1 work Schedule [ ) Supervisory Methods [ ) Erwirormental Conditions
[ ] ¥ritten Communication [ ] work Organization/Planmning (x) Ranageris' Methods [ ] Interface Design or Equipment
] Training/Qualification [ ] work Practices [ ] Change Hanayement Condition

{ ] Resource Managemant
Eouipment Performence
[ ] Plant/System Operation (x) Maintenance/Testing [ ) Externai [ ] Design Configuration/Analysis
J: i Equipment Spec/Mfg/Construction

(3) Primmry Couse(s): The primery ceuse of hest exchanger fouling is due to merine growth in the intake, flumes end RV pits.
This problem has been previcusly identified and some effort to reduce the smount of fouling has been undertaken vie
implementation of a program of regular clesning and inspection of the RW pump intake and suction pit. However, as the problem
report stetes, this cleaning and inspecting along with HX PH’s attempts to contrel the problem after growth end fouling have
occurred. In addition, the programs in place mey be insufficient to ensure that the level of fouling is meintained within
acceptable merging to ensure system operability. An aree of concern that has not been fully addressed is the RW pit itself.
Foul ing of & DC hast exchanger has been documented in the past. Of concern is that this WX does not normally have flow end
after being shot ond cleaned per PH-112 is left in wet layup with demin water. As such, any blockage that prevents sufficient
pump flow from being obtained is introduced at the time the surveillance is performed. Since the flow rate of the DC/RW pump is
less than RWP-1, complete WX fouling due to sdditional debris coming off the walls is unlikely. Thervfore, it is concluded that
this sudden surge of debris resulting in heat exchanger fouling must alsc be coming from the locse debris in the RW pit floor.
This, velidetes the conclusion that WX fouling is due to marine growth coming loose fram the wells of the intake system and
“illustrates the complexity of the problem associated with HX fouling. The concern over WX fouling and flow blockage within the
RY system is & well recognized problem by both the industry and the NRC, and sdditionsl work needs toc be done in this ares to
ensure the our commitment to Generic Letter 89-13 is adequately met,

(3b) Secondery Caume(s): A secondary cause to heat exchanger fouling is that elimination of the scurce has not occurred. Rather
all the steps implemented thus far are an sttempt to control the problem once it has already occurred. Therefore, en adequate
selution te correct the *root ceuse® of the SW andd DC KX fouling problems hes not been developed. The are mumerous possible
solutions to the problem and it may be that the most appropriate solution, due to the verious factors surrounding the problem,
is o combination of seversi contrel and elimination technigues.

(3¢) Comtribwting Factor(s) :

(4) SUPPORTING [KFORMATION (¥ APPLICABLE):
. LER Mox | PROCEIRE #e: | owor | WRC VIOLAYION Wor
OTHER:

——
(5) mxliear Safety Corsaguences Anelysis: H/A

(6) Previous Similer Events/Corditions: N/A

(7) Rarufacturer /Bameplate Data: N/A

(8) sonconforwing Equipment/Materisl Disposition:
{  IN/A ine nonsentorming squament or matensl invelved) [ ) Accept-As-ls* [ 1 Repair® [ ] Rework
[ ] Other (describe):
* Enginmering Justification and Approvel Reguired for these Dispositions (obtain documentstion and sttach)

(8) Maintenance Preventable Functionsl Feilure (RPFF):
{ 1 de £ ) INITIAL (X ] REPETITIVE

Fev 3/94 RET. Lite of Plamt RESP: Quality Programs 901 198 ) of 2




COMPLET 10M
DATE

ASS | GRED
ORGAKIZAY 10N/ 16D [ VIDUAL

1. Include the RY System in the existing biofouling study (90-07-07-00),
which is evaluating methods for comtrolling merine biofouling (i.e.,
thermal, chemical, protective costings, chiorine, filter/strainer st pump
dischor'o, Cl.-trel etc.)

2. Develop & RW system operability curve that will allow HX operability (as
detarmined by its ability to dissipste heat) to be determined based on »
sctual UNS temperature, RW system flow, and HX delta P. (See CAA N 90-024-
43)

5. Review $P-300 RWP discharge pump pressure acceptance range &s indication
of hest exchanger fouling and subsequent action in the event the range is
exceeded. (REA 94-1093)

4. Contact Seswsrd Marine Services to determine the buildup of marine
growth in the RW pits from 8M to 9R.

S. Review WR history to determine the mumber of HX fouling events that have
occurred between the May 1993 (8M) recirc Line fouling PR and the 4/9 (9R)
flume cleaning.

6. Revise SP-300 RWP-1 discharge pressure band to reduce fouling
scoumulation between weekly clesnings, per CAP #3.

7. Have Divers inspect the condition of the “8" RW pit based on results of
CAP #5 and #3.

8. Obtain SWNE delte-P dats for trerding.

9. Serd 10C to operstions reguesting notification of the system engineer in
the event the DC heat exchanger must be clesned and/or the clean SW hest
exchanger is placed in service before RW pumps can achisve the required
flow.

10, Parform & calculetion to determine the number of KX tubes that may be
plugged or partially blocked arei the NX still be capable of removing the
necessary hest.

11. Evaluate the over-all adequacy of the WX flow blockage prevention and
steps within this CAP for scceptability in controlling MX fouling and flow
blocksge. Establish saditional Corrective Actions as necessary.

6/1/9%

$/31/9%

1/30/9%

Completed

3/15/95

L5795

8/15/95

11/30/95
11/31/9%

4/30/95%

10/1/93

NOE, B. Gutherman, ner phone
conversation 9/28

NOE, 8. Gutherman, per phone
conversation 9/28

NPTS, Scot Stewart

NPTS. Les Marris

WPTS, Scot Stewart

Operstions, Greg MHalnon,K per
telecon 9/28

Scheduling, 8. Koore, per
conversation 9/29

NPTS, Scot Stewart

NPTS, Scot Stewart

NOE, B. Gutherman, per phone
conversation §/29

NPTS, Scot Stewart

(2) ADDITICHAL CAP IWMFORMATION:

{(3) Developed by (pnnt & mgni: Les Harris Date: $/29/%

(4) Respore ible Organization Approvel by pont & signi: Date:
or) thil 77, / L Z/ b ferr

1F THE PRUBLEN IS CLASSIFIED AS REPORVABLE OR A TECWN! TFICATION Y 108, THEM ONTAIN THE FOLLOVING APPROVALS

(s) PRC: r NTG Mo:

(8) DWPO: Date:

WHEN COMPLETE, TRANSMIT TO SUPERVISOR, QUALITY SYSTENS. -
Rev: 3794 RET: Lite of Plant RESP: Quality Pro yrams 800 0'

CcP-111 Rev. 52 Page 26




|

{1} Title: Lack of Proper Operability Assessment

SUPPORTING 1NFORMAT I OM

PART 1: INITIATION, REVIEW, AMD ISSUANCE OF THE PROBLEN REPORT BY THE ORIGINATING ORGARIZATION o

(20) Discoverv Wethod: SW/RW/DC Self Assessment
(22) Plant Condition: Power Cperation
(2¢}) Occurrence Date: 11/09/94 | Time: 1300
(2¢) Plant Location: Building: NA Elevation: NA Area/Room: NA
(20) Equipment Tag NA (21) Vendor -
Busber(s): Wawoe

3} Description of the Conditi vent :
During the course of the SwW/RW/DC Self Assessment it was discovered that conditions
operability assessment should have been performed, and was not documented. Examples

exist or have existed for which an
of this can be found in PR-92-0122,
"fouling of DC Weat Exchanger with Marine Organisms", 6 PR-93-0114 “Migh Pressure Discharge on RwP-38 Rerviers the 8 OHR System
Inoperable®, PR-94-0269 "Recurring RW Meat Exchanger Fouling", PR-94-0320 “PT-136 Flow Balance Inconsistencies for Ki Loading
of the Emergency Diesel Generaters.

(4) 1s this problem @ Radiological Safety Concern? :

{x] NO
[ ) YES lemedistely contact WP Supervisc
(5) Requirement(s) Violated: CP-111, NOD-14&

(8) Associated/Related Documents: NA

(7) lemediate Actions Taken:

‘d Operability Assessment of PR-94-0320 was performed (AW NOD-14

(8) Recommerdistions for Resolving the Problem:

Ensure responsible personnel are xnowledgeable of t e requirements of CP-117 and NOD- 14,

8) Originator prnt namei: R.A. o o8/

Date:
Originating Depertment Supervisor/Manager Review, D8] Review and PR CLASSIFICATION DETERMINAYIOM:

(10) Pm is:
{ ] @& KNOMM Design Besis [ssue [

NPTS

] SUSPECTED Design Basis issue

Accepted By:

[(x]) Mot a Design Basis Issue

Dete:

b - -

Fa wporrelrie Maregs J.W. Campbel | CAP Assigrment (! spplicabie):

Originating Supv/Mgr (onnt & sign)

(2

Sy sourcwe-rcqmrad
[ ] SOTA review NOT required.
DIRECTOR, QUALITY
PROGAAMS

PROBLEM REPORT TRANSMITTED TO THE RESPONSIBLE

(15)

ORGAMIZATION [ ) By:

(13) PR Issue Dete:

Date/Time:

. Rev 3/94

RET Lite of Plant RESP Quahity Progrems 900 &7
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