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CREE 96-12151-27
POTENTIAL THERMAL OVERPRESSURE IN THE RH, 81, PS, WL AND ED LINES

10 PURPOSE

The purpose of this report is 10 evaluate the effects of thermal overpressure on the structural integrity of
the following 10 containment penetration piping sections identified in CREE 96-12151-6 in response (o
Generic Letter 96-06:

o B"RH-1204-KB2: Refueling Cavity Drain Line to RWST Containment Penctratior M-55
¢ B"RH-1304.KB2: Refueling Cavity Drein Line to RWST Containment Penetration M-76
o 3/4".81-1321-BB2: SIS Test Line Containment Penetration M-68

¢ 1"PS1005-BB2: Pressurizer Vapor Sampling Line Containment Penetration M-85

¢ 1"PS-1016-BB2: Pressurizer Liquid Sampling Line Containment Penetration M-85

o 1"PS-1002-DB2: RCS Hot Leg Sampling Line Containment Penclration M-85

e I"PS-1003-UB2: RHR Loop Sampling Line Containment Penetration M-86

o 1"PS-1004-UB2: S1 Accumulator Sampling Line Containment Penetration M-29

¢ 1"WL-1009-RB2: RCDT Discharge Line to LWPS Contaiment Penctration M-56

e 2"ED-1124.5B2: Containment Normal Sump Discharge Containment Penetration M-72

The concern is that elevated containment temperature following a DBA will heat the fluid trapped between
the containment isolation valves and could create pressures high enough to affect containment integrity via
bypass leakage.

Note: A layer of 1" insulation has been instalied on Line No. 3"-WL-1009-RB2 (RCDT Discharge Line
to LWPS Containment Penetration). Refer to CREE 96-12151-19 and CR 97-1064 for further details,

20 SUMMARY OF RESUL‘Il’S

The caleulation results indicate that the affected piping anv ; ‘neirations are capable of withstanding the
potentinl peak prossures and still be within the ASME Code allowable simits for Faulied Conditions.
Therefore, the containment structural integrity is not affecied. Engineering determined that the
assoclated piping and penetrations will remaln operable in the event of & design basls accldent.

3.0 ANALYSES

A1 Methodology

Group 1: Contalnment penetrations with inherent overpressure protection

Containment penetration with ai}-opeuled globe vaives provide inherent overpressure protection when at
least one isolation valve is positoned so that trapped fluid applies pressure under the valve plug, and the

valve spring is designed 10 allow the valve 10 open below the maximam allowable pressure of the piping
and valves. The following lines meet the Group | eriteria:

o 3/4".81-1321-BD2: SIS Test Line Containment Penctration

a2 1"P§-1005-BB2: Pressurizer Vapor Sampling Line Containment Penetration

e 1"-PS-1002-BB2: RCS Hot Leg Sampling Line Containment Penetration

¢ 1"PS-1003-UB2: RHR Loop Sampling Line Containment Penetration

» |"PS§S-.004-UB2: S1 Accumulator Sampling Line Containment Pene!ration

¢ 2"ED-1124-8B2: Containment Normal Sump Discharge Line Coitainmei.t Penctration
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’ : CREE 96-12151.27

For this group, the maximum pressure required (o unseat the valve plug will be calculated (see Attachment
A). This pressure or the accident heat-up pressure is then compared against the allowable pressure to
which the piping, valves, and penetrations can conservatively withstand without exceeding ASME Code

Group 2: Contalnment penetrations which do not have Inherent overpressure protection

Penctrations with gate or globe yalves with trapped fluid pressure above the valve plug do not have
inherent overpressure protection. These lines are identified as follows:

¢ B"RH-1204-KB2: Refueling Cavity Drain Line to RWST Containment Penetration
o B-RH-1304-KB2: Refueling Cavity Drain Line to RWST Containment Penetration
e 1"PS-1016-BB2: Pressurizer Liguid ©ampling Line Containment Penetration

.

3WL-1009-RB2: RCDT Discharge Line to LWPS Contaiment Penetration

For this group, the accidert peak pressure due to thermal expansion is calculated by NF&A for each case.
This pressure is then compared against the allowable pressure to which the piping, valves, and penetrations
can conservatively withstand without exceeding ASME Code liinits (see Attachment A).

For both groups, pipe stresses were computed (see Attachinent B) to demonstrate that ASME Code
allowable stress limits are still met.

3.2 Acceptance Criterla

To ensure the integrity of the containment pressure boundary, the applicable ASME Code allowable limits
are followed. UFSAR Tables 3.9-6A and 3.9 A specify the following limits for piping and valves:

3.2.1 Piping Criteria

UFSAR Table 3.9-7A refers 10 Code Case 1606-1 (N-53) of the ASME 11l Code (1974 Edition ano
addenda through Winter 1975), Subsection NC-3611.2 which specifies the following:

a. For Service Level D pressure limit, NC-3011.2 states * When Level D Limits apply, the peak pressure
P, 8lone shall not exceed 2.0 times the piessure P, calculated in accordance with Bq. (4), NC-364).1"

Eq. (4) is given as follows: P=28(t, « AV [D, - 2y(ty - A))

Where:
I’ = Calculated maximum allowable internal pressure, psi
§ = Max. allow, stress (psi) in material caused by internal press. at design temp.
ta = minimum required wall thickness (in.)
Dy= Pipe outside diameter (in.)
y = 0.4, except that for pipe with a D/t ratio less than 6, y =d / (d + D,)
A = Additional lhicknc'u to compensate for threading, corrosion, elc.

Therefore, the maximum allowable internal pressure at Faulted Condition (Level D) is: Ppu S 2P
l
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CREE 96-1215)-27
b. For stress limits, NC-3611.2 states “ The sum of stresses due 1o internal pressure, live and dead load,
and those duc 10 oocasional Joads... shall not exceed 2.4 times the allowable stiess, Sy . This requirement
is satisfied by meeting Eq. (9), NC-3652.2, using a stress limit of 2.4 §,"

By (9) is given as follows.  Puu D/ 4, « 0751(My+ My/2) s 2485,

Where:
Pous= Peak pressure, psi
M. = Resultant moment loading on cross section due to weight and other sustained loads, in.-Ib
M, = Resultant moment loading on cross section duc 10 occasional loads, in.-1b
Z = Section modulus of pige, in.’
Sy = Malcrial allowable stress at design temperature, psi
I = Stress intensification factor
Lo = nominal pipe wall thickness, in.

3.2.2 Valve Criteria
a. For pressure limit for the faulted condition, UFSAR Table 3.9-6A specifies Pose S 1.5 P

If the pressure limits are met, hd stress limits below are considered 1o be satishied.

|
b. For stress limits, UFSAR Table 3.9-6A specifies the following faulted limits:

O £ 208
(Onor o) ¢« 0, S 24 §
Where! :
0. = General membrane stress
o, = Local membrane stress
0y = Bonding stress
S = Allowable stress value in accordance with ASMLE 111 Code
l

A3 Assumptions i

1. No pressure relief due to valve leakage is assumed in this evaluation

2. Review of the valve drawings (Ref. 3, 15, 34 & 38) reveals that trapped walter is isolated to one side of
the valve, betwoen the valve nozede and valve dise. This portion of the valve body geomelry is similar (0 a
pipe (i.e. cylindrical shape). Therefore, to simplify the computation, Bquation 4 in Section 3.2.1 above is
assumed to be also applicable for valves when calculating the maximum allowabie pressure (P).

3. For pipe thickness (L), no manufacturing tolerances are considered. The norminal pipe thickness
combined with the lowest allowable stress (S) taken from the Appendix 1 of 1974 ASME 111 Code arc used
in calculating the maximum allowable pipe pressure. Review of the Centified Material Test Reports
(CMTRs) for the RH lines reveals that the lowest yield strength value of the installed pipe is approximately
35% higher than the minimum yield strength value required by (' ¢ ASME Code. Therefore, any variations
in the actual pipe thickness due to manufacturing tolerances will be offset by the favorable mechanical
material properties of the installed pipe if the higher stre2: values from CMTRs were used.
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CREE 96-12151-27

4. The corrosion allowance (A)is assumed 10 be zero since the installed piping materials are of corrasion
resistant type (austenitic stainless steel) and compatible with the system fluid. Al pipe joints are welded
and no threaded joints are installed on the pressure side of the piping (Ref. 13),

S. Since the affected piping pencirations are located on elevation 30'of the Radioactive Pipe Chase Room
of the Reactor Containment Building where there are significant numbers of hot pipe such as CVCS
Letdown lines Jocated in the samie room, the initial fluid temperature in some piping penctrations such as
RH and WL piping is assumned 10 be as high as 75 °F, This is based on the normal room temperature of
the Radioactive Pipe Chase before the LOCA. The room temperature was calculated based on a
conservative air entering temperature of 66 °F plus a temperature rise of 9 °F. The temperature rise was
conservatively calculated based on only 50% of piping heat load of 23,611 btu (Ref. Cale # MC-5763,
Rev. 2) and a supply air flow rate of 1,250 scfm (Ref. P&ID¥ SV149V00016#1/#2, Rev. 10/Rev.10) as
follows: AT = 23,611 btu/ (2 X 1.08 X 1,250 scfm) = 8.75 °F, use AT = 9°F.

6. The RH line is used to drain water in the Reactor Cavity back to the Refueling Water Storage Tank
after cach refueling outage. Upon completing the draining evolution, the in-board containment isolation
valve is manually closed before the out-board valve, thus the pressure in the penctration during full power
operation is equal to the static head difference between the RWST and the penetration. The static head is
calculated to be approximately 6 psig. Conservatively, the initial fluid pressure in the RH piping is
therefore assumed 10 be 20 psig. No valve seat leakage into the penetration is assumed because the
containment isolation valves are gate valve type. This is conservative because any seat leakage into the
penctration will be leaked out through the same valve.

34 Calculation Results Summary

The table below summarizes the calculated peak pressures vs. the allowable pressures to which the piping,
valves, and penetrations could b indled without exceeding ASME Code limits. See Attachments A and
B for detailed calculations.

Croupl
3/4"-8)-132(-BB2 11,714 13,614
1".PS-1005-BB2 12,352 12,534
1".PS-1002-BB2 12,352 12,534
1"-PS-1003-UB2 | 6,034 6,911
1"-PS-1004-UB2 6,437 6911
2".ED-1124-SB2 437 3,225
|
|
4 Croup2
§".RH-1204-KB2 2,111° 2,416
8"-RH-1304-KB2 2.092¢ 2416
1"-PS-1016-BB2 6,935¢ 12,534
3. WL-1009-RB2 2,6Y0* 31359

* Pressures calculated by NF&A (Ref 41)




CREE 96-12151-27
A brief summary of the results from Attachments A and B is provided below:

¢ The inernal pressures in the RH, PS and WL piping penetrations (Group 2) followitug a DBA are
within the ASME Code allowable limits.

¢ All air-operated valves (AOVs) on the S1, PS and ED piping penetrations (Group 1) are capable of
unseating themsell within the ASME Code allowable pressures, thereby fulfilling the over-pressure
relief function if required. In addition, based on the peak pressure calculated by NF&A for & similar
size penetration (Line No. 1"-PS-1016-BB2, Ref. 41), the internal pressures of some 1" piping
penetrations following a DBA are still within the ASME Code allowable limits and the pressure may
never reach the maximum pressure required to unseat the valve plug. Therefore, the function of the
AOV 10 act as a relief valve may not be required and the ASME Code allowable pressure limits are still
miel. Bogineering actions are being formulated (sec below) to support this conclusion.

4.0 CONCLUSION

The calculation results indicate that the affected piping and penetrations were found to be capable of
withstanding the potential peak pressures and stiil be within the ASME Code allowable limits for Faulted
Conditions. Therefore, the containment structural integrity is not affected. Engineering determined that the
associated piping and penetrations will remain operable in the event of a design basis uccident.

5.0 ACTIONS ‘

|

¢ Todetermine the number of air-operated valves (AOVs) (o be credited for containment penetration
over-pressure relief, further calculations will be performed (o confirm that the heat-up pressus¢s
following & DBA will not exceed the maximum pressures required to unseat the valve plug of the
Group 1 AOVs or

e For the AOVs where bonch-sje& pressures are 1o be credited for containment penetration over-pressure
protection, issue & DCP against the Scaling Sheets of the affected AOVs to maintain configuration
control of the bench-set pressures.

These actions are tracked under CAP Action No. 96 12151.35.
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22. Vendor Data Package for Valve Nos. FV-4450, 4451, 4454, 4455, and 2455
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24. Assembly Drawing 4407/8407-00013-ARZ, Valve Nos, FV-2453, 2454, 4823, and 4824
25. Vendor Data Package Valve Nos. FV-2453, 2454, 4823, and 4824
26. Drawing 4026-01145-CWV, Valve No. FV-4461
27. Vendor Data Package for Valve No. FV-4461
28. Drawing 4026-01 N'I-DWV‘, Valve No. FV.4466
29. Vendor Data Package Valve No, FV-4466
30. Drawing 4409-00177-CVT, Valve No. FV-4451B
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ATTACHMENT A
PIPING PRESSURE CALCULATION
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CALCULATION SUEETS
1. SLLdne 3/4"-81-132)-BB2;
Material Data Table
 Wall Thi, tin. | ASME Materia’ ' Allowa*le Stress, | References
4 Sy psi at 300°F
| Pipe 3/4" Sch.160s 0219 | SA3IZ TPA0AL 15,300 136
Penetration M68 (1) 0.250 SA376TP316 18,400 11,6
Valves FV-3970 & 397) 0219 SA182 F316 18,400 10,6

.|

a. Calculate the maximum ptessbrc required to unseat the valve plug

This line cunsists of two 3/4" AMETEK air-operated globe valves which at least one valve is positioned so
that trapped fluid applies pressure under the valve plug, and the valve spring is designed to allow the valve
10 open below the maximum allowable pressure of the piping and valves.

Valve Plug cross-section area A, = 3.1416 (672)" /4 = 0.35 in’. (Ref. 10)

Diaphragm arca: Ag = 100 in’. (Ref.10)

Airsel pressure range 10 unseat the plug: Py = 33 1041 psig (Ref. 10)

use P = 41 psig (Note: actual airset value is 33 psig, Ref. Scaling Sheets A1(2)S1-I'V-3971)
Maximum fluid pressure required 1o unseat the valve plug: P, = (41)(100)/0.35= 11,714 psig

b. Caleulate the Code maximum allowable pressure for 3/4"pipe and valve

Pe2Sly+ AV (Do« 2y(te + A))
Where:
S = 15,300 psi
Lo = 0.219"
D, = 105" for pipe. Same value is assumed for valve.
y = 0.612/(1.0540612) =037
Therefore,
Pe  2(15300)00.219)/(1.05 - 2(0.37)(0.219)) = 7,547 psig for pipe
P= 2(18,400)(0.219)/[1.05 - 2(0.37)(0.219)) = 9,076 psig for valves

For piping at Faulied condition: Poa = 2P = 2(7,547) = 15,094 psig
For valves at Faulted condition: Puw = 1.5P = 1.5(9,076) =« 13,614 psig

¢. Caleulate the Code maximum allowable pressure for 1" penetration
S = 18,400 psi
Lo = 025"
D, = 1315
y = 0815/(1.31540,815) = 0.38
P=  2(18,400)(0.25/1.315 - 2(0.38)(0.25)) = 8,178 psig

For penetration at Faulted condition: Pow = 2P = 2(8,178) = 16,356 psig
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CREE 96-1215).27

Since the Code allowable pressure (13,614 psig) Is higher than the maximum pressure
required (o unseat the valve (11,714 psig), the existing piping and penetraticn design Is acceptable.

Material Data Table
Wall Thi, t,in. | ASME Matcria) | Allowable Stress, | References
= Sipsi_at 150°F
Pipe 1" Sch. 160 0.250 SA312 TP304L 15,700 13,6
Penctration M5 0.250 SA312 TP3I6L 15,700 19.6
Valve FV-4450 0.750 SA479 F316L. 15,79 22,6
Valve FV-4450A 0428 SA182 rFll6L 15,700 44,6
| Valve FV-4452 0.250 SA182 F316 18,800 33,6
Valve PS-0015 0.250 SAIB2 F316 18,800 15,6

a. Caloulate the maximum pressure required (o unseat the valve plug

This line consists of a 1" WKM air-operated globe valve FV-4452 which is positioned so that trapped fluid
applies pressure under the valve plug, and the valve spring is designed to allow the valve 10 open below the
maximum allowable pressure of the piping and valves.

Valve plug unbulanced cross-section arce A, = 0.306 in”, (Ref. 45)

Diaphragm arca: Ag = 140 in”. (Ref. 45)

Airsel pressure range 10 unseat the plug: Py = 24 to 30 psig (Ref. 45)

Use P = 27 psig (Note: actual alrset value is 24 psig, Ref. Scaling Shicets C1(2)PS-FV-4452)
Maximum fuid pressure required (o unseat the valve plug: P, = (27)(140)/0.306 = 12,352 pslg

b. Calculate the Code maximum allowable pressure for pipe, penctration and valves
P e SU. . Ay ‘D. . 2*“. . A)]

Where:
§ = 15,700 psi
e = (0.250"
D, = 1.315" for pipe and ponctration. Same value is assumed for valves
y =0815/(081541.315) =038
Therefore,
Pe= 2(15700)(0.250)/11.315 - 2(0.38)(0.250)) = 6,978 psig for pipe and penetration
P= 2(18,800)(0.250)/1.315 - 2(0.38)(0.250)] = 8,356 psig for valves

For piping and penctration at Faulted condition: Py = 25 = 2(6,978) = 13,956 psig
For valves at Faulted condition: Powo = 1.5P = 1.5(8,356) = 12,53 psig
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CREE 96-12151-27

Conclusion: Since the Code allowable pressure (12,53 psig) Is higher than the maximum pressure
required to unseat the valve (12,352 psig), the existing piping and penetration deslgn Is acceptable.
Based on the results of the existing heat-up pressure analysls for a similar line at the same
 penciration (1"PS-1016-BB2, Sch. 160 (Ref. 41), the heat-up pressure resulting from a design basls

sccident foe this line Is estimated to be approximately 6,935 psig. Thercfore, there Is significant
margin 7 ) the Code allowable limits and the reliel capability of the AOV may not be necessary.,
Further heateup pressure calculation is required to confirm the conclusion.

3. PS Ling 1"-PS-1002-BB2;

Material Data Table
Wall Thk t, in. | ASME Matcrial | Allowable Stress, | Refercnces
Sy psi at 150 °F
Pipe 1" Sch. 160s 0.250 SA312 TP304L 15,700 13,6
Penctration MBS 0.250 SA3I12 TP316L 15,700 19,6
V' ve FV-4454 0.750 SA479 F316L 15,700 22,6
Valve FV-4455 0.750 SA479 F316L 15,700 22,6
Valve FV-4454A 0428 SAI82 F3l6L 15,700 44 6
Valve FV-4455A 0428 SAIB2 IF316L 15,700 446
Valve PS-0011 0.250 SAIR2 F316 18,800 15,6
Valve FV-4456 0312 SA182 F316 18,800 33,6
Valve FV-2455 0.750 SA479 F316L 15,700 22,6

a. Calculate the maximum pressure required (o unscat the valve plug

This line consists of a 1" WKM air-operated globe valve FV-4456 which is positioned so that trapped fuid
applies pressure under the valve plug, and the valve spring is designed to allow the valve 10 open below the
maximum allowable pressure of the piping and valves.

Valve plug unbalanced cross-seation arca A, = 0.306 in. (Ref. 45)

Diaphragin wica: Ag = 140 in”. (Ref. 45)

Airset pressure range (o unseat the plug: Py, = 24 10 30 psig (Ref. 45)

Use Py = 27 psig (Note: actual girset value is 24 psig, Ref. Scaling Sheets B 1(2)PPS-FV-4456)
Maximum fluid pressure requlre'd 10 unseat the valve plug: P, = (27)(140)/0.306 = 12,352 psig

b. Calculate the Code maximum allowable pressure for pipe, penetration and valves
P=2 S(l. 4 A)/ lD. . zy(t. . A))

Where:
S = 15,700 psi
[ = 0.250"
D, = 1315"for pipe and penetration. Same value is assumed for valves
y = 0.815/(0.81541.315) = 0.38
Thercfore, :
Pe  2(15700)(0.250)/(1.315 - 2(0.38)(0.250)) = 6,978 psig for pipe and penctration
P=  2(18800,0.250)/(1.315 - 2(0.38)(0.250)) = 8,356 psig for valves
Papge 12



CREE 96-12151.27
For piping and penetration at Faulled condition: Py = 2P = 2(6,978) = 13,956 psig

For valves at Faulted condition: Poa = 1L.SP = 1.5(8,356) = 12,53 psig

~ Conclusion: Since the Code sllowable pressure (12,534 psig) Is higher than the muxlmum pressure

required to unscat the vai e (12,352 psig), the existing plping and penetration deslgn Is acceptable.
Bascd on the resuits of the exl1tln; heat-up pressure analysls for a similar line at the same
penetration (1".PS-1016-BB2, Sch, 160 (Ref. 41), the heat-up pressure resulting from a design basis
nccident for this line Is ullmnul to be approximately 6,935 psig. Thercfore, there Is significant
margin from the Code allowable limits and the reliel capability of the AOV may not be neccuary
Further heat-up pressure calculation Is required to confirm the conclusion.

4. S Line 17-PS-1003-UB2;

Material Data Table
Wall Thk, t, in. | ASME Material | Allowable Stress, | References
S,, psi at 150 °F
Pipe 1" Sch. 405 i 0.133 SA312 TP304L 15,700 13,6
Penetration M86 0.250 SA312 TP316L 15,700 19,6
Valve FV-4823 0.220 SAIR2 F3161, 15,700 25,6
Valve FV-440] 0.250 SAI182 F316 18,800 27,6
Valve PS-0008 0.250 SAI82 F316 18,800 15,6
Valve FV-2454 1022 SA182 F316L 15,700 25,6

8. Calculate the maximum pressure required 1o unseat the valve

This line consists of & 1" WKM air-operated globe valve FV-446!1 which is positioned so that trapped fluid
applies pressure under the valve plug, and the valve spring is designed to allow the valve to open below the
maximum allowable pressure of the piping and valves.

Valve plug unbalanced cross -section arca A, = 0.087 in’, (Ref. 45)

Diaphragm area: Ag = 35 in’, (Ref. 45)

Airsol pressure range to unscat the plug: Pp = 10 10 34 psig (Ref. 45)

Use Pp = 15 psig (Note: actual airset value is 10 psig, Ref. Scaling Shizets C1(2)PS-FV-4461)
Maximum fiuid pressure required 1o unseat the valve plug: P, = (15)(35)/0.087 = 6,034 psig

b. Calculate the Code maximum allowable pressure for pipe, penetration and valves

P= ZS(‘. . A)’ lD. . Zy(l. . A)l

Where:
S = 15,700 psi
o = 0,133
D,  =1315"for pipe and penetration. Same value is assumed for valves
y =04
A = 0
Therefore,
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P 201570000.133)/1.315 - 2(0.4)(0 133)) = 3,455 psig for pipe and penetration
P 2 (15,700)(0.220)/1.315 - 2(0.4)(0 <20)] = 6,065 psig for valves

For piping and penetration at Faulted condition Posw = 2P =2(3,455) = 6,91 psig

For valves at Faulied condition Powe = 1LSP =1.506,065) = 9,097 psig

Conclusion; Since the Code allowable pressure (6,911 psig) Is higher than the maximum pressure
required to unscat the valve (6,034 psig), the ¢ xisting piping and penetration deslgn Is acceptable.

S, PSS Ldne 1"-PS-1004-UB2

Material Data Table

Wall Thk. t, in ASME Material | Allowable Stress, | References
Sy, psi at 150 °F |

Pipe 1" Sch. 40s 0.133 | SA312TP304L | 15700 1
Penctration M29 ) ‘ S,'F_’, e SA}?(;J}:HO C RS lb?ﬁ(()
Valve FV-4824 0220 ISAIB2F3I6L | 15700
Valve FV-4466 T 0.250 SAIB2F316 | 18800
| Valve PS-0001 0.250 SAI82F316 | 18,800

{
s et S e . . —d.

8. Calculate the maximum pressyire required 1o unseat the valve plug

This line consists of a 1" WKM air-operated globe valve FV-4466 which is positioned so that trapped fluid
applies pressure under the valve plug, and the valve spring is designed 10 allow the valve o open helow the
maximum allowable pressure of the piping and valves

Valve plug unbalanced cross-section arca A,= 0087 in’, (Ref 45)
Diaphragm arca: Ay = 35 in’, (Ref. 45)

Alrsel pressure range 1o unseat the plug' Pp = 16 10 40 psig (Ref. 45)
Use Py = 16 psig (Note: actual airset vaiue is 16 psig, Ref. Scaling Sheets B1(2)PS-FV-4466)
Maximum fluid pressure required 1o unscat the valve plug: Py = (16)(35)/0.087 = 6,437 pslg

b. Calculate the Code maximum allowable pressure for pipe, penetration and valves

PedS{ty« AVIDe«2y(t, « A))
Where

S 15,700 psi
L = 0.133"

D, = 1.315" for pipe and penctration. Same value is assumed for valves
\ 04

A s 0

Therelore,

I’'= 2 (15,700)(0.133)/1.315 - 2(0.4)0.133)) = 3,455 psig for pipe and penetration
Pe 2 (15,700)(0.220)/11.315 - 2(0.4)(0.220)) = 6,065 psig for valves
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For piping and penciration at Faulted condition: Pow = 2P = 2(3,455) = 6,911 psig
For valves at Faulled condition: Pows = 1L5P = 1.5(6,065) = 9,097 psig

- Conclusion; Since the Code allowable pressure (6,911 psig) Is higher than the maximum pressure
requlred to unseat the valve (6,437 psig), the existing piping and penctration design Is acceptable,

6. ED Line 2"-1D-1124-8B2:

Material Data Table
Wall Thk, (, in. | ASME Material | Allowable Stress, | References
8, ,psi_at 150°F
Pipe 2" Sch.40s | 0.154 SA312 TP304L 15,700 13,6
| Penctration M72 : 0.154 SA312 TP304 18,300 46,6
__Pj‘ne 3" Sch. 40s 0216 SA312 TP3041. 15,700 13,6
Valve MOV-0064 (3") 0218 SA3S1 CF8 16,450 386
| Valve FV-7800 (3") 0.281 SA3S51 CF§M 17,000 39.6
Valve ED-0056 (1) 0.190 SA351 CF8M 17,000 40,6
Valve FV-2453 (1") 0.220 SA182 I'316L 15,700 25,6

a. Caleulate the maximum pressure required to unscat the valve plug

This line consists of a 3" WKM air-operated globe valve FV-7800 which is positioned so that trapped fluid
applies pressure under the valve plug, and the valve spring is designed to allow the valve 10 open below the
maximum allowsble pressure of the piping and valves.

Valve plug unbalanced cross-section area A, = 9.3 in’, (Ref. 45)

Diaphragm area: Ag = 140 in®. (Ref. 45)

Airsel pressure range to unseat the plug: Py = 11 to 29 psig (Ref. 45)

Use Py, = 29 psig (Note: actual airset pressure is 13.22 psig, Ref. Scaling Sheets A1(2)ED-FV-7800)
Maximum fluid pressure required 1o unseat the valve plug: P, = (29)(140)/9.3 = 437 psig

b. Calculate the Code maximum allowable pressure for 2" pipe and penctration

P=28S(, - AVID,-2y(t, - A)]

Where:
S = 15,700 psi
tw = 0.154"
D, =2 378"
y =4
Therefore,

P=  2(15700)(0.154)/(2.375 - 2(0.4)(0.154)] = 2,147 psig

For piping and penetration at Faulied condition:  Pew = 2P = 2(2,147) = 4,294 pslg

Page 15
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¢. Caleulate the Code maximum allowable pressure for 3" pipe and valves

s = 15,700 psi
[ = 0216

D. = 3.50"

y =04

P=  2(15700)0.216)/3.5 - 2(0.4)(0.216)) = 2,038 psig for pipe
Pe  2(16400)(0.218)/(3.5 - 2(0.4)(0.218)]) = 2,150 psig for valve
For valves at Faulted condition: Puw = 1.5P = 1.5(2,150) = 3,225 psig

Conclusion: Since the Code allowable pressure (3,225 psig) Is higher than the maximum pressure
required (o unscat the valve (437 psig), the existing piping und penetration deslgn Is acceplable,

7. RH Lincs §"-RH:1204-KB2 and 8"-RH-1304-KB2:
| Material Data Table

Wall Thi.t, in. | ASME Materia) | Allowable Stress, | References
Sy, .psi at 150 °F

 Pipe, 8" sch. 408 322 SA312 TP304L 15,700 13,6
Penetration M55 and M76 322 SA312 Tr304 18,300 7,6
Valves RHOGIB/RHO64B | 460 SA182 F316 18,800 1,6
Valves RHO63C/RH064C 460 SAI¥2 F116 18,800 3.6

a. Peak pressure due to thermai expansion: 2,111 psig (Ref. 41)
o
b. Ca'~ulate the Code maximum allowable pressure for pipe, penetration and valves

Pu2S(ty+ AVIDs-2y(ty + A))

Where:
S = 15,700 psi
P = 0322 .
D,  =8.625" for pipe and penetration. Same value is assumed for valves.
y =04
A = 0 (See note below)
Therefore,

P=  2(15700)(0.322)/(8.625 - 2(0.4)(0.322)) = 1,208 psig for piping
P=  2(18,300)(0.322)/(8.625 - 2(0.4)(0.322)) = 1,408 psig for penctration
P=  2(18,800)(0.460)/(8.625 - 2(0.4),0.460)) = 2,095 psig for valves

For piping &t Faulted condition: Pow = 2P = 2(1,208) = 2,416 psig.
For penetration at Faulted condition: Powe = 2P = 2(1,408) = 2816 psig.
For valves at Faulted condition: Poa = 1.5P = 1.5(2,095) = 3,142 psig
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Since the Code nllowable pressure (2,416 psig) Is higher than the peak pressure due to
thermal expansion (2,111 psig), the existing piping and penctretion design Is acceptable.

Material Data Table

Wall Thi.t,in. | ASME Material | Allowable Stress, | Releriossi
Sy, psi at 150°F

NO— D .

Pipe 1" Sch.160s 1025 SA312 TPA0AL 15,700 13,6
Penetration M8S 0.250 SA312 TI3106L. 15,700 19,6
Valve F'V-445) 0.750 SAAT9F3I6L | 15700 | 226 |
Valve FV-4451A 0428 SA182 F16L 15,700 44,6
Valve FV-4451B 0.350 SA35] CF3M 17,000 31,6
Valve PS$-0004 0.250 SA182 1116 18,800 15,6

& Peak pressure due to thermal expansion: 6,935 psig (Ref. 41)
b. Calculate the Code maximum allowable pressure for pipe, penetration and valves

Pe2Sy e« AV[Dg+ 25(t + A))
Where
S = 15,700 psi
(» = 0.250"
D, = 1.315" for pipe and penetration. Same value is assumed for valves
y = 0815/(081541.315) = 0.38
A e 0

Therefore,
Pe=  2(15700)0.250)/(1.315 - 2(0.38),0. ")) = 6,978 psig for pipe and penetration
Pe=  2(18800)0.250)/(1.315 - 2(0.38)(0.250)) = 8,356 psig for valves

For piping and penetration at Faulted condition: Poas = 2P = 2(6,978) = 13,956 psig
For valves at Faulted condition: Powe = L5 = 1.5(8,356) = 12,534 psig

Conclusion: Since the Code allowable pressure (12,534 psig) Is higher than the peak pressure due
to thermal expansion (6,935 psig), the existing piping and penetration design Is acceptable.

|
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9. WL Ling 3"-WL-1009-IB2;

Material Data Table
WallThi, t, in. | ASME Material | Allowable Suess, | References
Sy psi_at 150°F
Pipe 3" Sch. 40s 1. 0216 SA312 TP3I6L 15,700 13,6
Penctration MS6 0216 SA3I2TP3IG 18,800 49.6
Valve MOV-0312 = 0219 SA35) CFRM 17,000 47,6
Valve FV-4913 . 0.281] SA3S1 CFsM 17,000 48,6
Valve WL-0636 (1") 0.250 SA182 F316 18,800 15,6

a. Peak pressure due to thermal expansion: 2,690 psig (Ref. 41)

b. Calculate the Code maximum allowable pressure for 3" pipe, penctration and valves

Pe=280, -+ A) lDo‘zy(‘n « A))

S = 15,700 psi
ta = 0216"

D, =35"

y =04

P=  2(15700)0216)/(3.5 - 2(0.4)(0.216)]) = 2,038 psig for pipe and penctration
Pe= 2(17,000)(0.219)/[3.5 - 2(0.4)(0.219)) = 2,239 psig for valves

For piping and penctration at Fat;llod condition:  Puu = 2P . 2(2,038) = 4,077 psig

For valves at Faulted condition: Poa = 1.5 = 1.5(2,239) = 3,359 psig

Conclusion; Since the Code allowable pressure (3,359 psig) Is higher than the peak pressure due to
thermal expansion (2,690 psiy), the existing piping and penetration design is acceptable,
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ATTACHMENT B
PIPE STRESS CALCULATION
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GENERAL COMPUTATION SHEET

SUBJICY Mismapen UNITi 182

While responding to Generic Lelter (GL) 96-06, it was found thal penetration MG68 on line
34" §1-1321-BB2 will experience a faulted pressure of 11,714 psi foliowing a DBA. Therefore,
faulted siresses need 10 be reevaluated and compared against the ASME Section Il Code
allowables The portion of piping, inside containment, from valve FV3970 to penetration MGB is
analyzed in calc RCOG80 ( Data Points 205 through 245). The portion outside containment is part
of caloulation RC1215 and the impact due to penetration overpressurization for thiv portion is
evaluated separately. :

The following is the evaluation for portion inside containment for penetration M68.

EVALUATION

Faulted peak pressure per GL 96-06, P = 11,714 psi

Outside dia of pipe, Do = 1.05"

Wall thickness, 1 = 0.219"

Longitudinal Pressure stress, Sy = PmuDo/d t
= 14,041 psl

Conservatively using maximum Eqn 9D stresses from the

design stress calc, part-C sheet 104 ¢t DP200,

for the SSE inertia stress =10,614 psl
(conservative, since this already include: original pressure stress)
Total Eqn 9D stress =14,041 + 10,614 = 24,655 psi

Allowable max stress for EQn 8D = 2.4 §, = 36,720 psi
( Basod on S, 16300 psi at 300° F )
Note: Per Design Stress calc Unit 1 stresses envelop Unit 2 stresses.

REFERENCE

1. CREE 96-12151-27 for peak pressure

2. Designstress calc RCOGE0 Revision 3

3. ASME Section 1ll Subsection NA, 1974 Edition
CONCLUSION

Faulted, Level D stresses are within the ASME Section Ill Class 2 allowables
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While responding 10 Generic Letter (GL) 96-06, it was found that penetration M68 on line
3/4" §1-1321-BB2 will experience a faulted pressure of 11,714 psi iollowing a DBA The
elevated containment temperature following a DBA will heat up the trapped fiuid between
the isloation valves and cause this high pressure. Therefore, faulted stresses need 10 be
reevaluated and compared against the ASME Section Ill Code allowables. The portion of
piping from valve FV3971 .0 penetration M68 is analyzed in calc RC1315 ( Data Points
100 through 165). The portion inside containment is part of calculation RCO680 and the
impact due to penetration overpressurization for this portion is evaluated separately.

The fo'lowing is the evaluation for portion inside containment for penetration M68.

I

|

EVALUATION

Faulted peak pressure per GL 96-06, P

Qutside dia of pipe, Do
Wall thickness, t
Longitudinal Pressure stress, S,

=11,714 psi
= 108"
=0.219"

= P,..ﬁ Do/dt
« 14,041 psi

Conservatively using maximum Eqn 9D slresses from the

design stress calc, page 13 at DP155, for the iner! a stress 17815 psi (conservalive, since

this already inciudes original pressure slress)

Total Egn 9D stress= 14,041 + 17,818

« 31,856 psi

Allowable max stress for Eqn 9D = 2.4 S, = 36,720 psi

( Based on Sy 15300 psi &t 300 °F )

Note: Per Design Stress calc Unit 1& 2 analyses are common due o similarity of piping

configuration.

REFERENCES

1. CREE 96-12151-27 for peak pressure

2. Design stress calculation RC 1315 Revision 3
3. ASME Section lll Subsaction NA, 1974 Edition

CONCLUSION

Faulted Level D siresses are still within the ASME Section Il Class 2 allowables.

fane
“C

L1



GENERAL COMPUTATION SHEET

SUBICT i eedaan UNITH 182

|

STPX61 (08%4) . CALC WO RCY402 1 o
BOUTH TEXAS PROJECY REV. PREPARERDATE REVICWE VDAY L
ELECTRIC GENERATING STATION

HOUSTON LIGHTING & POWER

o lofiz W Cellih,

R e T e [ ]

While responding to T eneric Letter (GL) 86-06, it was found that penetration M85 on
line 1" PS-1005-BB2 will experience a faulted pressure of 12,352 psi following @ DBA
Therefore, faulled slresses need 10 be reevalualed and compared against the ASME
Section |l Code allowables. The portion of piping, inside containment, from valve
FV4450A 1o penetration M85 and valve PS015 to line 1" PS§-1005-BB2 aro analyzed in
calc RC7492 (Data Points 10 through 35 & DP 756 through 20). The portion outside
containment is part of calculation RC9017 and the ‘mpact due 1o penetration
overpressurization for this portion is evaluated saparately.

The following is the evaluation for portion inside containment for penetration MBS,

EVALUATION

Faulted peak pressure per GL 96-06, P, =12,352 psli

Outside dia of pipe, D, = 1.316"

Wall thickness, t = 0,25

Longitudinal Pressure stress, S, =P DJ4 t = 16,243 psi

Conservatively using maximum Eqgn 9D stresses from the design stress calc,
shoet 23 at DP17, for the SSE inertia stress = 6991 psi (conservative, since this already
includes original pressure slress)
Total Eqn 9D stress =16,243 psl « 6,991 psi
= 23,234 psl < 37,680 psi
Allowable max stress for Eqn 9D= 2 48, = 37,680 psi
( Basod on 8, 16700 psi mt 150°F )
Note: Per Design Stress calc |nit 1& 2 analyses are common due
to routing similarity.

REFERENCES

1. CREE 06-12151-27 16r poak pressure

2. Design stress cal RC7492 Revision 1

3. ASIME Section Ill Subsection NA, 1974 edition
CONCLUSION ‘

Faulted, Level D siresses are within the ASME Section Il Cl 2 allowables
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While responding to Gereric Letter (GL) 96-06, it was found that penetration M85 on line
1" PS-1005-BB2 will experience a faulted pressure of 12,352 psi. Therefore, faulted
siresses naed to be reevaluated and compared against the ASME Section IIl Code
allowables. The portion of piping from valve FV4452 to penetration M85 is analyzed in
calc RC8017.(Data Points 5 through 45). The portion inside containment is part of
calculation RC7492 and the impact dua to penetration overpressurization for this portion is
evalualed separately.

The following is the evaluation for portion outside containment for penetration M85,

EVALUATION

Faulted peak pressure per GL 96-06, P p =12,352 psi

Qutside dia of pipe, Do = 1.3158"

Wall thickness, t = 0.25"

Longitudinal Pressure stress, §,, = P Do/d t
= 16,243 psi

Conservatively using maximum Eqn 9D stresses from the
design stress calc, sheet 27 at DP35, for the

inertia stress =6905 psi
(conservative, since this alr sady includes original pressure stress)
Total Eqn 9D stress =16,243 + 6905 = 23,148 psi < 37,680 psi

Allowab’) max stress for EQn 8D =24 S, = 37,680 psi

( Based on S, 15700 psi at 150°F )

Note: Per Design Stress calc Unit 1& 2 analyses are common due to similarity.
REFERENCES

1. CREE 96-12151-27 for peak pressure

2. Design strass cal RC8017 Revision 1

3. ASME Section Il Subsecticn K\, 1974 Edition

CONCLUSION

Faulted, Leve! D stresses are within the ASME Section Il Class 2 allowables
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While responding 1o Generic Letter (GL) 96-06, it was found thal penetration M85 on line

1" PS-1002-BB2 will experience & faulted interal pressure of 12,352 psig following @ DBA. The
elevaleld containment temp.rature following @ DBA will heat up the trapped fluid between the
isolation valves and cause this high pressure. Therefore, faulled stresses need io be reevaluated
| and compared againet the ASME Section Il Code allowables. The po:tion of piping from valve
FV4454 , FV4455 , PS0011, FV4454A & FV4455A to the penetration M85 i« analyzed in caloulation
RC7499 . The portion outside containment is part of calculation RC9030 and the impact evaiuation
for this portion is performed separately.

The following is the evaluation for portion inside containment for penetration M85.

EVALUATION
Faulled peak pressure per GL 96-06, Ppw = 12, 352 psig
Qutside dia of pipe, Do ®=1316“
Wall thickness, t =0.25"
Longitudinal pressure stress, sy = Ppeax Dy 1412
' = 16,243 psi
Conservaitively using the maximum Egn 9D stress from the design stress calculation, sheet
25, atDP 15 = 10,214 psi

This max stress indudosl the peak pressure stress used in the design calc. However, for
conservatism, this is taken as only SSE inertia stress

Total equation 9D stress = 16,243 + 10,214 = 26,457 psl < 37680 psi

(where Allowable max stress for Eqn 9D = 2.4S, = 37,680 psi

based on S, = 15,700 psi at 150 ° F)

Note. Per design stress calculation Unit 182 analyses are common due to similarity of piping
configuration. =

REFERENCES

1. CREE 96-121561.27 for peak pressure
2. Design stress calc RC7499 Revision 1
3. ASME Section Il , Subsection NA

CONCLUSION

Faulted Leve! D stresses are within the ASME Section Il Cl 2 Code allowables.
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While responding 1o Generic Letter (GL) 9606, it was found that pene'ration M85 on line
1" PS-1002-BB2 will experience a faulted internal pressure of 12,352 psig following @ DBA. The
elovaleld containment temperature following a DBA will heat .~ ‘apped fiuid hetween thr

isolation valves and cause this high pressure. Therefore, fault: need to be reevaluated
and compared against .he ASME Section Ill Code allowa [ . o oof piping, outside
containment, from valve FV4456 & FV2455 1o the penetrati . "“i s « “lyzed in cslculation
RC9030 ( OP 6 through 120 & 50) The portinn outside contain. ¢ o calodlation RC7499

and the impact evaluation for this portion is performed separately.

The following is the evaluation for portion inside containment for per ....auon M85,

EVALUATION
Faulled peak pre ssure per GL 9606, Puew. = 12, 362 psig
Qutside dia of pine, Do = 1.3156"
Wall thickness, t = 0.26"
Longitudinal pressure stress, s = Ppeax Do 141
= 16,243 psi
Conservaitively using the maximum Egn 9D stress from the design stress calculation, sheet
25, at DP 120 = 14,443 psi

This max siress includes the peak pressure stress used in the design calc. However, for
censerve . m, this is taken as only SSE inertia stress for our evaluation.

Total equation 8D stress = 16,243 + 14,443 = 30,686 psl < 37,680 psi

(where Allowable max stress for Eqn 9D = 2 45, = 37 680 psi

based on S, = 15,700 psi at 150° F)

Note: Per design strese caleulation, Unit 2 Eqn 9D stresses are lower than Unit 1 stresses.
REFERENCES

1. CREE 96-121561-27, for peak pressure
2. Design stress calc RC020 Revision 1
3. ASME Section lli , Subsection NA, 1974 Editicn.

CONCLUSION
Faulted Leve! D stresses are within the ASHE Section lll Cl 2 Code allowables.
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While responding to Gzneric Letter (GL) 86-06, it was found that nenetration M86 on line
1" PS-1003-UB2 will experience a faulted internal pressure of 6,034 psig following a DBA The
elevaleld containment temperature following @ DBA will heat up the trapped fiuid between the
isolation valves and cause this higher pressure. Therefore, faulled stresses need to be reevaluated
and compared against the ASME Section Il Code allowables. The portion of piping from valve
FVA4823 & PS0008 to the penetration MB6, inside containment, is analyzed in caloulation RC7494 (
DP & through 45). The portion outside containment is part of calculation RC031and the impact
ovaluation fur this portion is performed separately.
The following is the evaluation for portion inside containment for penetration M86.

EVALUATION l
Faulted peak pressure per GL 9606, P =6,034psiy
Outside dia of pipe, Do =1.31%
Wall thickness, t =0133
Longitudinal pressure stress, s, = P D, 141
= 14,915 psi
Conservaitively using the maximum Eqn 90 stress from the design stress calculation, sheel
25,8t DP 110 = 22,123 psi

This max stress includes the peak pressure stress used in the design calc. However, for
conservatism, this is taken as only SSE inertia stress

Total equation 9D stress = 14,915 + 22123 = 37,038 psi < 37680 psi

(where allowable max stress for Eqn 9D = 2. 4S,,= 37,680 psi

based on S, = 15,700 psi at 150 ° F)

Note: Per design stress caloulation Unit 182 analyses are common due to similarity of piping
configuration.

REFERENCES

1. CREE 96-121561.27, for peak pressure

2. Design ctress calc RC7494 Revision 1

3. ASME Section il , Subsection NA, 1874 Edition

CONCLUSION
Faulted Level D slresses are within the ASME Section Il Cl 2 Code allowables.
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While responding to Generic Letter (GL) 86-06, it was found that penelration M86 on line
1" PS-1003-UB2 will experience a faulted internal pressure of 6,034 psig following @ DBA. The
elevaletd containment temperature following @ DBA will heat up the trapped fluid between the
isolation valves and cause this higher pressure. Therefore, faulied stresses need 1o be reevaluated
and compared against the ASME Section IIl Code allowables. The poriion of piping from valve
FV2454 & FV4461 to the penetration M86, outside containment, is analyzed in calculation
RC9031 ( DP 6 through 110) The portion inside containment is part of calculation R(:7494 and the

impact evaluation for this portion is performed separately.
The following is the evaluation for portion outside containment for penetration M86.

EVALUATION
Faulted peak pressure per GL 96-06, P 6,034 psig
Outside dia of pipe, Do = 1315
Wall thickness, t =(.133"
Longitudinal pressure stress, s, = Poes Do 141
= 14,915 psl
Conservaitively using the maximum Eqn 9D stress from the design stress calculation, sheet
27, at DF 45 = 9372 psl

This max stress includes the peak pressure stress used in the design calc. However, for
conservatism, this is taken as only SSE inertia stress

Total equation 8D stress = 9,372 + 14,915 = 24,287 psi < 37680 psi

(where allowable max stress for Eqn 9D = 2 45, = 37,680 psi

based on S, = 15,700 psi at 150 ¢ F)

Note. Per design stress caiculation Unit 1&2 analyses are common due to similarity of piping
oconfiguration.

REFERENCES
1. CREE 96-12151-27 for peak pressure
2. Design stress calc RC9031 Revision 1
3. ASME Section Il , Subsection NA, 1874 Edition
|
CONCLUSION
Faulted Leve! D stresses are within the ASME Section lil Cl 2 Code allowables.
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While responding to Go;mc Letter (GL) 96-06, it was found that penetration M29 on line

1" PS-1004-UB2 will experi a faulted internal pressure of 6437 psig following a DBA. The
elevaleld containment temperature following @ DBA will heal up the trapped fluid between the
isolation valves and cause this high pressure. Therefore, faulled stresses need 10 be reevaluated
and compared against the ASMC Section Ill Code allowables. The portion of piping from valve
FV4B24 & PS0001 to the penetration M29, inside containmertt, is analyzed in caloulation RC7490 (
DP 5 through 50) The portion outside containment is part of calculation RC9032 and the impact
evaluation for this portion is performed separately.

Tne following is the evalisation for portion inside containment for penetration M29.

EVALUATION
|

Faulted peak pressure per GL 9606, P.u = 6,437 psig
Qutside dia of pipe, Do =1.315"
Wall thickness, t =0.133"
Longitudinal pressure stress, sy =1 Do 1410

= 16,911 psl
Conservaitively using the maximum Egn 90 stress from the design stress calculation, sheet
25 a DP 75 ; = 19,283 psi

This max stress includes the peak pressure stress used in the design calc. However, for
conservatism, this is taken as only SSE inertia stress

Total equation 9D stress = 15,911 + 19,283 =35,184 psl < 37,680 psi

(where Allowable max stress for Eqn 9D = 2.4S, = 37,680 psi

based on §, = 15,700 psi at 150° F)

Note: Per design stress calculation Unit 182 analyses are common due to similarity of piping
configuration.

REFERENCES

1. CREE 96-12151-27 for peak pressure
2. Design stress calc RC7490 Revision 1
3. ASME Section Il , Subsection NA
CONCLUSION

Faulted Level D stresses are within the ASME Sedction Il Cl 2 Code allowables.
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While responding 1o Generic Letter (GL) 96-06, it was found that penetration M29 on line

1* PS-1004-UB2 will experience a faulted internal pressure of 6,437 psig following @ DBA The
elevaleld containment temperature fcllowing @ DBA will heat up the trapped fiuid between the
isolation valves and cause this high pressure. Therefore, faulled stresses need to be reevalualed
and compared against the ASME Section (Il Code allowables. The portion of piping from valve
FV4466 to the penetration M29, outide containment, is analyzed in calculation RC9032 ( DP 5
through 55). The portion inside containment is part of calculation RC7490 and the impact evaluation
for this portion is performed separately.

The following is the evaluation for portion outside containment for penetration M29.

EVALUATION
Faulted poak pressure per GL 9606, Ppes = 6,437 psig
Outside dia of pipe, Do = 1.315"
Wall thickness, t =0.133"
Inside dia of pipe, d = 1.049"
Longi‘udinal pressure stress, s, = Pres Do 141
But, per Code Section NC 3651, this pressure term can be replaced with the following,
Se e Pd'/(D'-d")
= 6437x 1.049° /( 1.3157 - 1.049)
= 11264 psi
Maximum Eqn 9D stress from the design stress caloulation, sheet 27, at DP 20, computer run
X8133 dated 12/18/86 | = 23,518 psi

This max stress includes *he peak pressure stress, Sip, of 700 psi, per design calc.

Total equation 9D stress = 11,264 + (23518-700) =34,082 psi < 37,680 psi

(where allowable max stress for Eqn 9D = 2.45, = 37,680 psi

based on S, = 15,700 psiat 150 ° F)

Note: Per design stress calcuiation Unit 182 analyses are common due to similarity of piping
configuration,

REFERENCES

1. CREE 06-12151-27 for peak pressure
2. Design stress calc RC9032 Revision 1
3. ASME Section Ill, Subsection NA

CONCLUSION

Faulted Level D stresses are within the ASME Section 1l Ci 2 Code allowables.
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While resnonding to Generic Lotter (GL) 96-06, it was found that penotration M72 on line
2" ED-1124-SB2 will experience a faulted internal pressure of 437 psig following @ DBA The
elevaletd containment temperature following @ DBA will heat up the trapped fluid between the
isolation valves and cause this higher pressure. Therefore, faulted stresses need to be reevalualed
and compared against the ASME Section |Il Code allowables. The portion of piping from valve
MOVO0S4B 1o the penetration M72, inside containment, is analyzed in calculation RC0O808 ( DP §
through 47) The portion outside containment is part of calculation RC12891and the impact evaluation

for this portion is performed separately.
The following is the evaluation for portion inside containment for penetration M72.

EVALUATION

Faulted peak pressure por GL 96-06, Prea = 437 psi

Outside dia of pipe, Do ® 2 375" & 3.5" ( Piping is partly 2" & 3" nominal)
Wall thickness, t =0154"80216"

Longitudinal pressure slress, sy, = Ppesk Do 144

=1685 psl & 1770 psl ( for 2" & 3" dia respy.)
Therefore, use the higher value of S for this evaluation
Conservaitively using the maximum Eqn 9D stress from the design stress calculation, sheet
34 atDP 5 = 5249 psi
This max stress includes the peak pressure stress used in the design calc. However, for
conservatism, this is taken as only SSE inertia stress
Total equation 9D stress = 1770 + 5249 = 7019 psl < 37680 psi
‘where allowahle max stress for Eqn 9D = 2. 45, = 37,680 psi
based on 8, = 15,700 psi at 150° F)
Note. Mer design stress calculation Unit 182 analyses are common due to similarity of piping
configuration.

REFERENCES

1. CREE 96-12151-27 for peak pressure
2 Design stress caic RCO808 Revision 4
3. ASME Section lll , Subsection NA, 1974 Edition

CONCLUSION

Faulted Level D stresses are within the ASME Section Il Ci 2 Code allowables.

?ﬂvac- 20



STP361 (06%4) CALC NO RC1291 SHT oF

CEEAL Ale-\20G1 =201

BOUTH TEXAS PROJECYT REV. PREPARER/DATE REVIEWERDATE

ELECTRIC GENERATING STATION
HOUSTON LIGHTING & POWER

GENERAL COMPUTATION SHEET

SUBJECT EaaRaasn UNITIs 142 |

2' ED-1124-SB2 will experience a faulted i, .nal pressure of 437 psig following @ DBA The
elovaletd containment temperature following @ DBA will heat up the trapped fluid between the
isolation valves and cause this higher pressure. Therefore, faulted stresses need 10 be reevalualed
and compared against the ASME Section |ll Code allowables. The portion of piping from valve 4B
FV7800 to the penetration M72, outside containment, is analyzed in caloulation RC1291 ( DP 5
through 35) The portion inside containment is part of calculation RCO808 and the impact evaluation
for this portion is performed separately.

7
Aéw/)/'h { ZZZ?‘ *%

While responding to Generic Letter (GL) 96-06, it was found that penetration M72 on iine

The following is the evaluation for portion outside containment for penetration M72.

EVALUATION

Faulted peak pressure per GL 96-06, Ppesx =437 psig

Outside dia of pipe, Do =2375" & 3.5 ( Piping is parlly 2" & 3" nominal)
Wall thicknass, t ‘ =0154" & 0216"

Longitudinal pressure stress, s, = P D, 141

= 1684 psl & 1770 psi ( for 2" & 3" dia respy.)
Therefore, use the higher value of Sy, for this evaluation
Conservaitively using the maximum Eqn 90 stress from the design stress calculation, sheet
34, 2DP5 : = 8100 psi
This max stress includes the peak pressure stress used in the design cal . However, for
conservatism, this is taken as only SSE ineria stress
Total equation 8D stress = 1770 + 8100 = 9870 psi < 37680 psl
(where allowable max stress for Eqn 9D = 2.4S, = 37,680 psi
based on S, = 15,700 psi at 150° F) ;
Note Per design stress caloulation Unit 182 analyses are common due 10 similarity of piping
configuration

REFERENCES

1. CREE 96-12151-27 for peak pressure

2. Design stress calc RC1291 Revision 3

3. ASME Section I, Subsection NA, 1974 Edition
CONCLUSION

Faulted Level D stresses are within the ASME Section Il Cl 2 Code allowables.
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While responding to Generic Letter (GL) 96-06, it was found that penetration M55 on line
8" RH 1204 KB2, and penetration M76 on line 8" RH-1304-KB2 will experience a faulled
pressure of 2111 psi following a DBA Therefore, faulted stresses need to be reevaiuated
and compared against the ASME Section Ill Code allowables The portions of piping from
valve RH00G4B to penetration M§5 ( DP 160 TO 190) and portion from valve RH0064C to
penetration M76( DP 205 to 230 are analyzed in calc RCO0117. The portions inside
containment are parts of calculations RC5112 and RC5114 respectively. The impact due
to penetration overpressurization for these po-tions are evaluated separately.

The following is the evaluation for portion oulside containment for penetrations M58 and
M76. The penetration material has higher allowable stresses and, therefore, is enveloped
by the piping evaluation as mentioned below.

EVALUATION

Faulted peak pressure per GL 96-06, Pp.w = 2,111 psi
(Conservatively, higher pressure between 8" RH1 204KB2 & 8" RH1304KB2 used)
Qutside dia of pipe, Do = 8.625"
Wall thickness, t = 0.322"
Pipe material, SA312 TP 304, 304L, 316 & 316L.
Penetration M55 & M76 min wall thickness = 0.322°
Penetration material, SA312 TP304
Longitudinal Pressure stress, S, =P .uDoldt
= 14,136 psi
Conservatively using maximum Eqn 8C slresses from the design stress caic, page 34,
at DP190, and conservatively using this as SSE inertia stress = 12,626 psi
Total Eqn 8D stress = 14,136 psi + 12,626 psi
= 26,762 psi < 37,680 psi

Allowable max stress for Eqn 9D = 2.4 §, = 37,680 psi
{ Based on §, 15,700 psi at 150°F which is the same for all above listed pipe material)

Note: Per Design Stress calc Unit 1& 2 analyses are common due to similarity.
I
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REFERENCES

1. CREE 96-12151-27

2. Design Stress calculation RCO117 Revision 5

3, ASME Section lll, Subsection NA, 1974 Edition

4 UFSAR Table 3.96A and 3 9-7A, Stress Criteria for ASME Section Il Class 2
5. Paragragh NC/ND-3611.2 of Winter 1976 Acdcnda

CONCLUSION |

CEeriond
Faulted Level D Stresses are siill within the ASME‘III Class 2 Code allowables..
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While responding to Generic Letter (GL) 96-06, it was found that penetration M55 on line 8°
RI4-1204-KB2 will experience a faulted internal pressure of 2,111 psi following a DBA. There
is no inharent overprassure protection in this line due to the type of containment isolation
valves. The elevated containment temperature following a DBA will heat up the trapped fluid
between the valves and cause high pressure. Therefore, faulted stresses need 10 be
reevaluated and compared against the ASME Section Ill Code allowables. The portion of
piping from valve RHO063B to penetration M5 is analyzed in calc RC5112 (Data Polnts 213
through 220). The portion outside containment is pari of caloulation RC0117 and the impact
evaluation for this portion is done separately. The penetration material has higher allowable
stresses. Tharefore, the penetration evaluation is also covered by the piping evaluation.

The following is the evaluation for portion inside containment for penetration M55,

EVALUATION

Faulted peak pressure per GL 9606, Ppes = 2,111 psi

Outside cia of pipe, D, = 8.625"

Wall thice.~ass, t = 0,322"

Panetration ruaterial SA312 TP304

Penetration min wall thickness = 0322

Longitudinal Pressure Stress, S, = Ppass Do/ 4t
= 14,136 psl

Maximum Deadweight siress in the portion between panetration

and isolation valve, at DP 213 = 1,288 psi

(Ref. Snum X6014 dated 8/16/86)

Maximum SSE inertia stress at DP213 = 4064 psl

(Ref. Snum X6014 date 8/16/86)

Maximum LOCA stress, at DP 216 =72 psi

(Ref. Snum X035 dated 7/10/86)

Maximum Jelioad stress, at DP 213 = 198 psl

(Ref, Snum X5214 dated 7/15/86)
By inspection SSE stress is higher than Jet & LOCA slress
Therefore, total max Eqn 8D stress
Peak pressure stress, Sy + deadweight + SSE
=14136 psi+ 1289 psi + 4064 psi = 19,489 psi < 37,680 psi
(Allowable maximum stress for Eqn 9D = 2.4 §,, =37,680 psi
based on Sh of 15700 psi at 150°F)
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Note: Unit 1 calc is applicable for Unit 2 also, except LOCA at the small bore branch and
Thermal loadcase and minor ghanges as shown in Attachment G. There is no impact in the portion
of piping being evaluated here.

|

REFERENCES

1. CREE 96-12151-27 for peak pressure calculation (Except those covered by Ref 2)
2. Design Stress calc RC5112 Revision 8

3. ASME Section lll, Subsection NA, 1974 Edition

4. UFSAR Table 3.9-6A and 3.9-7A, Stress Criteria for ASME Il Code Class 2 & 3

5. Paragraph NC/ND-3611.2 of Winter 1976 Addenda

CONCLUSION |

Faulted Leve! D stresses are still within the ASME Section IIl Class 2 Code allowables
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While responding to Generic Letter (GL) 86-06, it was found that penetration M76 on line
8" RH-1304-KB2 will experience & faulted internal pressure of 2092 psig following a DBA The
elevaletd containment temperature following a DBA will heat up the trapped fluid between the
isolation valves and cause this higher pressure. Therefore, faulled stresses need (0 be
reevalualed and compared against the ASME Section liy Code allowables The portion of
piping from valve RH0063C to the penetration M76, inside containment, is analyzed in
calculation RC5114 ( B 485 through 495) The portion outside containment is part of
caloutation RCO% 17and the impact evaluation for this portion is performed separately.

The followine 1s the avaluation for portion inside containment for penetration M76. The
penetration material has higher allowable stresses and therefore, the evaluation for
penelration 1s enveloped by the piping evalualion.

EVALUATION

Faulted peak pressure per GL 96-06, Ppeax = 2,092 psig
Outside dia of pipe, Do = 8.625"

Wall thickness, t =0.322"

Pipe matarial, SA312 TP304,304L,316,316L

Penetralion min wall thickness =0.322"
Penetration material = SA312 TP 304
Longitudinal pressure siiess, s, = Ppeax Do 14t

= 14,008 psi
Maximum Eqgn 9D stress in this portion at
DP 485 | = 13,701 psi
Ref Snum x 6028 dated 8/16/86
But, this max Eqn 9D stress includes pressure stress S, of 87£6 psi
Therefore, sustituting this with S, calculated for the new peak prossure,
Max Egn 9D stress at DP 485 = 14,008 + ( 13701 - 9756)
= 17,953 psi < 37,680 psi
(where allowable max stress for Eqn 9D = 2.4S, = 37,680 psi
based on S, = 15,700 psi at 150 ° F)

Note: Per design stress calculaiion Unit 182 analyses are common, except minor
reevaluations as shown in Appendix E of design calc. However, there is no impact in this

portion of piping
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REFERENCES

1. CREE 96-12151.27

2. Design Stress calculation RC5114 Revision 7

3, ASME Section lll, Subsection NA, 1974 Edition

4 UFSAR Table 3.9-6A and 3.9-7A, Stress Critetia for ASME Sectinn lll Class 2
5. Paragragh NC/ND-3611.2 of Winler 1976 Addenda

CONCLUSION

W’t(‘b’
Faulled Level D Stresses are still within the ASME‘III Class 2 Code allowables




FEE A=\ NFA= KT

$TPI61 (0084) CALC NO RCT7401 BHY oFf

SOUTH TEXAS PROJECT REV. PREPARERDATE REVIEWER/DATE

ELECTRIC GENERATING STATION
F 4
Y \Pd ol

HOUSTON LIGHTING & POWER

GENERAL COMPUTATION SHEET

SUBMECT NIARRAREN UNITH 142

While responding 1o Generic Letter (GL) 9606, it was found that penetratiors M8% on line
17§, 1016-BB2 will experience a faulted internal pressure of 6935 psig following @ DBA. The
alevaiold containumant temperature following @ DBA will heat up the trappod fluid between the
isolation valves and cause this higt.er pressure. Therefore, faulted stresses need 10 0o
reevaluatod and compared against the ASME Section lil Code allowables. The portion of
piping from valve FV4451 and PS004 to the penetration M85, inside containment, is
snalyzed in  caloulation RC7491 (DP 10 through 30) The portion outside containment is part
of caloulation RC9033 and the impact evaluation for this portion is performed separately.

The following is the evaluation for portion inside containment for penetralion (vi85. The
penetration malerial has the same allowable slressus as the piping and therefore, the
following evaluation is applicable for the piping and the penatration.

EVALUATION

Faulted peak pressure per GL 96-06, Ppe = 6,935 psig
Outside dia of pipe, Do | = 1.315"

Wall thickness, t ( =0.25"

Pipe matarial, SA312 TP304,304L 316,310l

Penetration min wall thickness = 0,26"
Penetration material SA312 TP 316L :
Longitudina! pressure stress, sy = Poos D, [41

= 9,119 psi
Maximum Egn 9D stress in this portion at
DP 10 = 4,403 psi
Ref Snum x 1342 dated 1/21/1987
This value is conservative since it includes Longitudinal pressure stress
Conservatively adding this with S, calculated for the new peak pressure,

Max Eqn 9D stress at DP 10 =4,403+9,119
' = 13,622 psl < 37,680 psi
where allowable max stress for Eqn 9D for the piping
= 248, = 37,680 psi

(based on S, = 15,700 psi at 150" F)

Note: Per design stress calculation Unit 182 analyses are common.

Zvac, 2%
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REFERENCES

1. CREE 96-121561-27
2. Design Stress calculation RC7491 Revision 1
3, ASME Section lll, Subsection NA, 1874 Edition

4. UFSAR Table 3.9-6A and 3.9-TA, Stress Criteria for ASME Section Il Class 2

5 Paragragh NC/ND-3611.2 of Winter 1976 Addenda
CONCLUSION

Faulied Level D Stresses are still within the ASME Section (Il Class 2 Code allowables..
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While responding to Generic Letter (GL) 96-06, it was found that penetration M85 on line
1" PS-1016-BB2 including piping between valves FV4451A & PS0004 and FV44518B will
experience a faulted pressure of 6935 psi following a DBA The clevated containment
teperature following a DBA will heat up the trapped fluid between the isolation valves and
cause this high pressure. Therefore, faulted stresses need to be reevaluated and
compared against the ASME Se:tion IIl Code allowables. The portions of piping from
valve FV4451B to penelration M85 ( DP5 to 40) are analyzed in calc RC9033. The
portions inside containment are parts of calculations RC7491. The impact due to
penetration overpressurization for the portion inside containment are evaluated
separaltely.

The following is the evaluation for portion outside containment for penetrations M85.
The penetration material has the same allowable stresses as the piping and, therefore,
the following evaluation is applicable for both the penetration and the piping

EVALUATION

Faulted peak pressure per GL 96-06, Ppeu = 6,935 psi
Outside dia of pipe, Do = 1.318"
Wall thickness, t = (0.250"

Pipe material, SA312 TP 304, 304L, 316 & 316L.

Penetration M85 min wall thickness = 0.25"

Penetration material, SA312 TP316L

Longitudinal Pressure stress, S, =P...Do/dt
: = 9,120 psi

Unit -1

Maximum Eqn 9D stresses from the design stress calc, page 26,

at DP20, including pressure stress = 22 478 psi

Pressure strass used in the calc, Sy = 1394 psi

Total Eqn 9D stress based on new pressure = (22478-1394) + $120 psi
= 30,204 psi < 37,680 psi

Aliowable max stress for Eqn 9D = 2.4 8, = 37,680 psi
( Based on S, 15,700 psi at 150°F which is the same for all above listed pipe material)
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There were deviations between Unit 1 and Unit 2 piping and therefore, Unit 2 was reanalized.
The maximum Eqn 9D stresses at DP 5, per Page _ 5 of Attachment 3,
= 28,077 psi
This includes a pressure stress of 2091 psi ( Ref. page 26, Attach. 3)
Therefore, Tota! Eqn 9D stress based on faulted pressure= (28,077 - 2091)+ 9120
«35,106 psi < 37,680 psi
Allowable maximum stress for Eqn 90 = 2.4 S, = 37,680 psi
( Based on S, = 15,700 psi at 150" F as mentioned before)

REFERENCES

1, CREE 96-12151-27

2. Design Stress Calculation RC9033 Rev 2

3. ASME Section lll, Subsection NA, 1974 Edition

4. UFSAR Table 3 9-6A and 3.9-7A, Stress Criteria for ASME Section lll Class ..
5. Paragraph NC/ND-3611.2 of Winter 1976 Addenda

CONCLUSION

Faulted Level D stresses are still within ASME Section lll Cless 2 allowables.
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EVALUATION OF IMPACT DUE TO ADDED INSULATION

In order to reduce the impact of the . ~ak pressure susequent o a DBA, per GL 9606,

1" Nukon insulation is added to line 3" Wi 1003-RB2 from Containment penetration M56 to
wall penatration 155 inside containment. This impacts calc RC1234. The bending stresses
are increased by the factor of weght differential per lineal foot. The tolal stresses are
compared against the allowables as follows.

Weight per lineal foot of 1" Nukon insulation per vendor info (Ref: C006-0016-A00)
= 1.0 IbAt ,

Weight per foot of 3" pipe, including contents = 10.76 Ibs/t ( Ref calc Rc1234 Rev 5)

Total weght including insulation = 11.78 Ibs/t

Ratio of weights per lineal foot = 11.78/10.78 = 1.093

Therefore, the bending stresses can be multiplied by the above factor

ASME PORTION FROM MOV 312 TO PENET 56

Peak pressure during accident condition per Gu 9606 = 2,690 psi
Pressure stress for this faulled pressure = Sy = P Do/(4t)

= 2690 x 3.5/(4 x 0.216) = 10,896 psi
Maximum bending stress for Eqn 9D, excluding longitudinal pressure stress
from the exisling analysis = 3819 -365 = 3454 psi ( without insulation)
Increased bending stréss with 1" insulation, Eqn 9D = 3454 X 1.093 = 3775 PSI
Total pressure + Bending stresses for eqn 9D

= 10,896 + 3775 = 14 671 psi < 37,680 psi ( allowable)

ANSI B31.1INSULATED PORTION FROM MOV 312 TO PENET 155
Max stress, for EQN 12D from existing calc = 4033 psi

Increased Eqn 120 Stress due to 1" insulation = 4033 x 1.093
= 4408 psi < 30,408 psi ( allowable)
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nozzle Loads Evaluation

The only equipment nozzles in this calculation are the Reactor Coolant Drain Tank. And these are
non-salfely relaled and therefore do not have to meet any faulted condition loads Besides, the
insulation extends only upto penetration 155, far away from the equipments and therefore, there
is no impact on the nozzle loads

Support Loads Evaluation

The addition of insulation caused additional weight of only 1Ib/ft and extends (o a portion of only
25 ft of piping, maximum. There are three supports in this region which will share the loads due

to the addition of insulation, in addition to the penetration which is a virtual anchor. The supports
are WL-1009-HLS002, WL-1008-GU401, & WL-1008-GU402. Thus the total addition of 25 Ibs due
to insulation can be shared between these supports. The supports have been already designed
with 15% margin over the previous loads.

Active Valve End Loadf

Active valve end loads for valve MOV 312 have significant margins per the existing calculation.
The minor increase in moments would cause insignificant impad due to additional insulation
weight. Besides, the original allowable forces and moments are based on yield strength of
connecting pipe being much lower than the actual installed piping. Therefore, valve end loads
would still meet the allowables.

Evaluation of Penetration M-56

Calculation RC9894, which has a detailed finite element analysis of the penetration, was
reviewed It was found that significant margin exists for all sections of the penetration, including
the sleeve and cap. The least margin for the faulted loadcase was for the cap which had a total
stress of 38.88% of the allowable of 42,000 psi.
Total faulied stress intensity = Po + W + SSE (Inetia)

= 2,690 + (16748 x 1.098)

= 21079 psi < 42,000 psi ( allowable)
{ Conservatively, total cument stresses from the caic were increased by factor of 1.098 to account
for the weight of insulation) |

Therefore, the penetration stresses meet the project criteria. Also, CMTRs for Penatration M56
revealed that the material strength is much higher than the piping.
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RECONCILIATION OF PIPE STRESS

The longitudinal pressure stress is calculated based on the peak press ire calculated due
to GL 96-06. This is applicable only from paenetration M56 to FV4913.

Peak Pressure during accident condition per GL 96-06 = 2,690 psi
Revised peak pressure stress, S, = P Do/(41)

= 2690 x 3.5/(4 x0.216)

= 10,897 psi
Maximum bending stress for Equation 8D from the existing analysis,
excluding Sy = 4257-315

= 3942 psi
Total Eqn 9D stress = 10,897 + 3942

= 14,839 psi < 37680 psi

PENETRATION & FUNCTICNAL CAPABILITY EVALUATION

The penelration stresses and loads were reviewed and as evaluated in calc RC1234, there
is significant margin and also the CMTR's reveal that the material has higher yield strengths
Functional capability requirements are met since faulted stresses are within upset allowables.

There is no other impact in this partion of line.
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CCs Safdar Hafeez
Subject: New peak line procouroa vith corresponding line temperatures
SERPLarEsEREREsEETaRRaERR b sessrene Message Contentg =-+ssccvccccccnes et L R
The following pressures were generated with e preliminary version of the
code we are developing to perform the pipe pressurization analyses. The
code was benchmarked against the ‘M)L:l performed for CREE 96-12151-16.
These resulte and the results of the chmarking study have been
reviewed, and found toc be accepteble by Safdar Hafeez. We do not expect
these peak pressures to change, however, e&ince the code ies not yet
verified changes are possible.

RH-1204
| 20 psig i 100 psig 600 psig
65 deg. F | 2332 psia 2017 peia 2546 peia
70 deg. F 2238 psia |2322 psia

75 deg. F 2126 psia (2209 psie

KH-1304
| 20 psig 100 psig 600 psig
65 deg. F | 2312 psia 2398 psia 2926 psia
70 deg. F 2219 psia 2303 psia
75 deg. F 2107 psia 2190 psia
n
WL-1009
| 150 psig

B o

65 deg. F 2924 psia
70 deg. F 2824 psia i
7% deg. F 2705 psia

Paek Temperatures
RH-1204
| 20 psig 100 psig 600 psig




B - r.-.. ........................

(5.8eg. F | 124.3 dey.FP 124.3 deg.F 124.3 deg.F

0 deg. F | 124.5 deg.¥ 12408 deg. ¥ CRE 46 1206 |- R]
;s dog. F | 124.8 deg.F 124.8 deg.F “f G
|
RH-1304 '
| 20 psig 100 psig 600 peig

.......................................................

65 deg. F | 124.0 deg.F 124.0 deg.F 124.0 deg.F
'lvo deg. F | 124.2 deg.F 124.2 deg.F
75 deg. ¥ | 124.4 deg.F 124.4¢ deg.F

| 150 peig
(IRC / ORC)

........................................

75 deg. F | 126.9 deg.F / 126.6 deg.F
70 deg. F | 127.3 deg.F / 126.9 deg.F
75 deg. F | 127.7 deg.F / 127.2 deg.F

P§-1016

| 2300 poia
(IRC / ORC)

--------------------------------------

65 deg. F | 142.3 deg.F / 14..0 deg.F
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e im0 sacenmgFom et
Bunir 0 () ursancn [) oesiaN CHANGE R otvch CREE
LAUNIT #2
TPNS # N/A

Fys!om two lottor dosignator RMH,S1,PS ED WL UNIT § O uniT2 O BOTH

ORIGINATING DOCUMENT NO LCREE 06-121862.27 REV.NO. 0

DESCRIPTION OF CHANGE
The purpose of this satety evaluation Is 1o evaluate the efiects of thormal overpressure on the structural Inlegaty of 10 RH, 81, PS WL and ED
knes tha! penelrate the contalnment boundary per NRC Genedc Letier 86-06 concem is tha! elevated contalnment lemperature following
DBA will heat up the fukd trapped beiween the containment isolation valves and could creale pressures high enough o altect containment
inlegrity via bypass wakage

PRELIMINARY SCREENING

YES NO
1 Doas the proposad change represent & changa 10 the Plant Technical Spacifications? D [
2 ts an Urveviewsd Salety Question known 10 be associaled with 1he subject change? 0 0%
NOTE: I *YES" 10 elther quesuons 1 or 2 reler o OPGPOS-ZN-0004
Does the proposed change represent
3 Achange ko only corect & typographical, editordal o drafing emor? 0O &2
4 Achange which le idonticas 1o and addreesed In fts ontiroty by en oxisting approved 10CFRS0 66 O B
Sau’lmo'USQE o NAC approved koensing submitial?
5 A spare of replacement partcomponent change with an equivalen! parvcomgponent? 0 [0
(See Section 2.3 for a definltion of equivalent)
6 A .onfiguration change within existing design specificalions? O R

e s
1 all answers 10 the above questions are *NO’ perdom the final screening and mank N/A In the approval blocks below
1 the answer 1o A jostion (3) through (8) Is "YES® a fnal screaning is nol nacessary

S'O'\wowlbbgls and discard pages 2 and 3

Provide & Justification and references If any of Rems (3) through (6) Is answored *YES®

The UF SAR requires “evision per 0PGPOS-ZN-0004? D @

The Condition Report Action for changingthe UFSAR s NA

Propared by NA

WB@ Date

Approved by NA
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G Y S TOCFRS0 35 Screenng Form TPueors
Oviginating Document No.  CREE 06-12161.27 Rev.No O

FINAL SCREENING

In res; 1o the ?‘»sums bolow, If the change involves something that Is not descried In the SAR and s not par of the kcensing basls,
e _ég\“w 16. However, this decision mus! be tlearty dooumented with adequate lechnical justificaion for each gueston and the
soctions re of nie documents and applicable aivibutes reviewed should be Indicated. The ksting 0! atidbules a7 doouments
for 10CFRS0 59 screening can be found In Addendum §

Inter Biscipiine Coordination Required? ) YES [0 no
i *yes’, oblain appropdale CoONCUNeNnce
[) sk and Reliabiity Analysis [ Thermal Hydraulics [[) Reactor Engr
R ow [ Mech [ Ewat ] ea (] omer
YES NO
1 mw;.mpaum:mmm-mwnmumhnwuywws O 124

A toview of the UFSAR Sections 3.1, 3.8, and 6.2 was perfrommed. The portions of the RH, 81, PS ans ED lines thal penetrate the
containment are part of the Contalnment isolation System (CIS). The design function of these components Is 1o ensure thal the piping
ponelrating the containment Is provided with Isolation bamiers 80 tha! no single active lallure can result in elther & koss of isolation or
OXCOSSIVE W0akADo

Trie attected piping and components are designed In accordance with the requirements of ASME Section I, Subsection NC for Class 2
The exposure of 1hese portors of the CIS ang s 10 10 consenvalively postulaled InCreased prassure will result in
sirosses thal are In compliance with the E code requirements and form the basis for assuring thal the piping system Is capable of
pertorming s design function under postulaled plant condition

Thorelors, 1he Incresed pressure does hot constitute & change 10 the faclity as described In the UFSAR

2. Does the subject of this reviow Invoive 8 change 1o the procedures as described In the Sale
Report? Reler to OPAPO1-ZA0103 »” oo D @

This evaiuation does not propose & change 10 any procedure described in the UFSAR
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Originaling Document No.  CREE 96-12151.27

o o S——

3 Does 110 Subject 0f DUS 1eview PrOPOSe U CONGUCt Of 1651 O SXpaNments nol described In the Salety
Analysts Report?

This evaluation 0oes not PIopose 8 1es! o experiment

Doos the proposed change aflec! conditions » Luses assumed In he Salety Analysis Repon or salety [___]
related funclions of equipment/systems, even though the proposed change does not entall any physical
change In existing structures, systems, of procedures as described in the SAR?

The subject of this evaluation does not aflect the resullant stresses in the . penelration, vaive ands whan
subjected o the consarnvabive peak prassure analyzed. These ve bean delermined 1o have
rasultant slresses which are within the ASME Cogtie allowatie Therelore, the sinuctural integrty of
tho compononts and the penetralions \e not atlecied and conditions or bases assumed In the UF SAR
related o these penelrations are not affected

I any anewer is atimalive, compiete 1ho scraening fomm and perform an Unieviewed Salety Question Evaluaton.

It all answers are nogalive, no Unveviewed Salety Question Evalualion is required

The UFSAR requires revision per 0PGPOS-ZN-00047

The Conditiun Report Action for changing the UFSAR Is NA

Prepare by Quoc Huynh / X D,

Approved by




ATTACHMENT 3

Page 1 of 4
CROSS-REFERENCE TABLE
CASE NO. DATA DRAWINGS SUBMITTED
CASE # | PIPING: P&ID # SN129FC5016#1

Line No. 3/4"S11321BB2:
Inboard Valve No. FV3970
Outboard Valve No. FV3971

Pipe Size: 3/4”, Schedule 160S

Pipe Thickness: 0.219”

Pipe Length: 23 feet

Pipe Material: S.S. SA312 TP304 or 304L
INSULATION:

Insulation Thickness: None

Insulation Type: None

VALVE # AISI-FV-3971:

Actual Benchset Pressure: 23 psig
Benchset Pressure used: 41 psig

ISO % SM369PS1272 Sht. AOI
ISO # 5C362PSI472 Sht. AOS
Valves FV3970/3971 Dwg # 0220(1)-001 19-WN

CASE # 2.

Line No. 1"PS1005BB2
Inboard Valve No. FV4450
Outboard Valve No. FV4452

PIPE:

P.pe Size: 17, Schedule 160S

Pipe Thickness: 0.25”

Pipe Length: 15 feet

Pipe Material: S.S. SA312 TP304 or 304L
INSULATION:

Insulation Thickness: 2.5”

Insulation Type: Nukon Blanket Insulation
VALVE # CIPS-FV-4452:

Actual Benchset Pressure: 24 psig
Benchset Pressure used: 27 psig

P&ID # 57329700045#1

ISO # 2C369PPS485 Sht. A0

ISO # SM369PPS285 Sht. AO!

Valve FV4452 Dwg # 4026-01146-WV
Valve FV4450 Dwg # 4407-00019-RZ
Valve FV4450 Dwg # 4207-00009-RZ
Valve FV4450A Dwg # 4050-00007-TG
Valve FV4450A Dwg # 4050-01001-TG
Valve PS0015 Dwg # 4032-01076-KT
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CASE#3.

Line No. 1"PS1002BB2
Inboard Vaive No. FV4454
Inboard Valve No. FV4455
Outboard Valve No. FV4456
Outboard Valve No. FV2455A

| VIPE:

Pipe Size: 17, Schedule 160S

Pipe Thickness: 0.25

Pipe Length: 21 feet

Pipe Matenal: S 5. SA312 TP304 or 3041
INSULATION:

Insulation Thickness: 2.5™

Insulation Type. Nukon Blanket Insulation
VALVE # BIP< ™™ 456:

Actual Benchset Press re 24 psig
Benchset Pressure used: 27 psig

P&ID # SZ329Z00045#1

P&ID # SZ5497475C1%1

ISO # 2C369PPS48S Sht. AD1

ISO # SM369PPS285 Sht. AO1

ISO # SM369PAP287 Sht. A0I

Valve FV4456 Dwg # 3026-01146-DWV

Vaives FV4454A/4455A Dwg # 4050-00007-TG
Valves FV44 34A/4455A Dwg # 4050-01001-TG
Valves FV4454/4455/2455A Dwg # 4307-00019-RZ
Valves FV4454/4455/2455A Dwg # 4407-00009-RZ

Valve F'S0011 Dwg # 4032-01076 KT

CASE#4:

Line No. 1"PS1003UB2
inboard Valve No. FV4823
Outboard Valv: No. FV4461
Outboard Valve No. FV2454

PIPE:

Size: 17, Scheduie 40S

Pipe Thickness: 0.133”

Pipe Length: 19 feet

Pipe Matenal: S.S. SA312 TP304 or 304L
INSULATION:

Inszlation Thickness: 1™

Insulation Type: Nukon Blanket Insulation
VALVE # CIPS-FV-4461:

Actual Benchset Pressure: 10 psig
Benchset Pressure used: 15 psig

P&ID # SZ329700045#1

P&ID # S57549Z47501#1

ISO # 2C369PPS485 Sht. A0

ISO # SM369PPS28S Sht. AGI

ISO # SM369PAP2R7 Sht. A0

Valve FV4461 Drawing # 402601 145-WV
Valves FV4823/2454 Dwg # 4407-00013-RZ
Valves FV4823/2454 Dwg # 4407-00018-RZ
Vaive PSOO08 Dwg # 403201076 KT
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CASE#5:

Line No. 1"PS1004UB2
Inboard Valve No. FV4824
Outboard Valve No. FV4466

PIPE:

Pipe Size: 17, Schedul- 40S

Pipe Thickness: 0.133"

Pipe Length: 21 feet

Pipe Matenial: S S. SA312 TP304 or 304L
INSULATION:

Insulation Thickness: 1™

Insulation Type: Nukon Blanket Insulation
VALVE # BIPS-FV-4466:

Actual Benchset Pressure: 16 psig
Benchset Pressure used: 16 psig

P&ID & SZ229700045#1
ISO # 2C369PPS48S She. AO1
ISO # SM369PPS285 Sht. AO1
Valve FV4466 Dwg # 4026-01147-WV
Valve FV4824 Dwg # 4407-00013-RZ
Valve FV4824 Dwg # 4407-00018-RZ
Valve PS0001 Dv 2 # 4032-00016-KT

CASE #6:

Line No. 2"ED1124SB2
Inboard Valve No. MOV0064
Outboard Valve No. FV7800
Outboard Valve No. FV2453

PIPE:

Pipe Sizv: 17, 27 and 37, Schedule 40S
Pipe Thickness: 0.1337, 0.154™ and 0.216™
Pipe Length:4 ft (17), 10t (27) ant 7 £ (37)
Pipe Matenial: SS. SA312 TP304 « 3041
INSULATION:

Insulation Thickness: 1™

Insulation Type: Nukon Blankei Insulation
VALVE # ATED-FV-7800:

Actual Benchset Pressure: 13 22 psig
Benchset Pressure used: 29 psig

P&ID # SQO69F0S030# |

P&ID # SZS49Z47501#1

ISO # SM369PED226 Sht. A29

ISO # SM361PED226 Sht. 32

iSO # 5C369PEDM26 She. 05

ISO # SM369PAP287 Sht. AO1

Vaive MOV0064 Dwg # 4038-01 149-AD
Valve FV7200 Dwg # 4026.01144- WV
Valve ED00S6 Dwg # 6373-00023-NY
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CASE#7AND 8

Liae No. 8"RH1204KB2
Inboard Valve No. XRH0063B
Outboard Valve # XRHO064B

Line No. 8"RH1304KB2
Inboard Valve No. XRHO063C

PIPE:

Size: 87, Schedule 40S

Pipe Thicknes:- 0.322"

Pipe Length: 15 feet each

Pipe Matenal: S S. SA312 TP304 or 3041
INSULATION:

Insulation Thickness: 1.5

Insulation Type: Nukon Blanket Insulation

P&ID # SR169F20000# |

ISO # 2M369PRH259 Sht. 02
ISO # 2C369PRH459 She. 02
ISO # 2C369PRH459 She. 05

Valves XRHO063B/0648 Dwg # 0220« | " 0097-WN

Outboard Valve # XRHO064C
CASE#9. PIPE: P&ID # SZ329700045#1

Pipe Size: 17, Schedule 160S ISO # 2C369PPS48S Sht. A0
Line No. 1"PS1016BB2 Pipe Thickness: 0.25™ ISO # SM369PPS285 Sht. AOI

Inboard Valve No. FV4451
Owtboard Valve No FV4451B

Pipe Length: 12 feet

Pipe Matenal: SS. SA312 TP3M or 3041
INSULATION:

Insulation Thickness: 2.5

Insulation Type: Nukon Blanket Insulation

Valve FV4451B Dwg # 4409-00177-VT
Vaive FV445 ( Dwg # 4407-00019-RZ
Valve FV445] Dwg # 4407-00009-RZ
Valve FV4451 A Dwg # 4050-00007-TG
Valve FV4451A Dwg # 4050-01001-TG

Valve PS0004 Dwg # 4032-01076-KT
CASE # 10- PIPE: P&ID # SR309F0S022#1
Size: 3", Schedule 40S ISO # SM369PW1.277 Sht 04
Line No. 3"WL1009RB2: Pipe Thickness: 0.216™ ISO # SC369PWL477 She. 01

Inboard Vaive No. MOV0312
Outboard Valve No. FV4913

Pipe Material: SS. SA312 TP316 or 316L
Pipe Length: 17 feet

INSULATION:

Thickness: 1™

Insulation Type: Nukon Blanket Insulation

Valve MOVO312 Dwg # 4038-01135-AD
Valve FV4913 Dwg # 4026 01143-WV
Valve WL0636 Dwg # 40320076 KT
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DRAWINGS FOR PIPING AND VALVES
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