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Dear Sir: 
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Three Mile Island Nuclear Station, Unit 2 (TMI-2) 
Operating License No. DPR-73 

Docket No. 50-320 
Design Criteria for Temporary Modifications to 

Existing P~imary Containment Piping Penetrations 

Attached for your information is a ~ .sign criteria for making temporary 
modifications to existing primary containment piping penetrations in 
order to support the TMI-2 recovery. This criteria incorporates the 
general guidance provided in ~et-Ed/GPU Letter LL2-81-0191 dated 
December 4, 1981, your review of which is discussed in Amendment of 
Order dated April 9, 1982 • 

If yoc have any questions or comments on the attached information, 
please contact Mr. J. J. Byrne of my staff. 

Sincerely, 
. / 

B;(/ /-· 
B. K. Kon~~ 
Director, :~g 

BKK/JJB/jep 

Attachment 

CC: Dr. B. J. Snyder, Prc~ram Director- TMI Program Office 
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INTRODUCflOH 

the purpo .. 
to exiltina 
operationt. 
be reetored 

!fill. 

of thia document ia to eatabliab criteria for temporary .edification• 
primary containment penetration• required to aupport Unit 2 recovery 
All .edified penetration• are for the recovery period only and are to 

to their oriainal deaian baeea prior to plant atart-up. 

Thia document covera deaian. fabrication, inatallation, teatin& and quality 
aeeurance requirement• to be applied to temporary penetration modification•. Due 
to the current etatue of the plant, a deviation from Section 6.2.4 of the 
THI-Unit 2 FSAR and from 10 CFR Part SO, Appendix A, ia acceptable and desirable 
reaardin& primary containment ieolation. Tbia deviation allow• both iaolation 
device• forming the double barrier to be located outaide the containment. NRC 
acceptance of the deviation ia docu=ented by their acceptance of the modifications 
to penetration• R-561. R-565 and R-626 (see References 3.6.1. 3.6.2 and 3.6.3). 

3.0 REF!R!NCES 

3.1 Codes and Standards 

The latest editions and addenda in effect at the time the drawing and/or 
document ia ieaued for conatruction ahall be uaed. 

3.1.1 American National Standardo Institute (ANSI) 

B31.1. Pover Piping 

3.1.2 American Welding Society (AWS) 

Dl.l, Structural Welding Code 

3.2 TMI - Unit 2 Recovery Technical Specification• 

3.3 TMI - Unit 2 Recovery Quality Aaaurance Plan 

3.4 Burna and Roe, Inc. Specification 2555-44, Reactor Building Liner, 
Diviaion 13/Section 13E 

3.5 Code of Federal Regulations, 10 CFR Part SO, Appendix A, General Design 
Criteria for Nuclear Power Plant• . 

3.6 Engine~ring Change Memorandum'• (ECM)'a 

3.6.1 S-~CM 954, Temporary Modification of Containment Penetration R-565 
for Sl.!!:!p Refill 

3.6.2 S-ECH 963, Temporary Modification of Containment Penetration R-561 
for Decontamination Experiment 

3.6.3 . S-ECM 818, Surface Suction Penetration Piping (R-626) 

3.7 Met-Ed/CPU letter L1.2-81-0l91 dated 12-4-81, J. J. Barton to Dr. B. J. 
Snyder, Design Preasure for Containment and Future Mechanical and Electrical 
Penetration Modification• 
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3.8 Pinal Safety Analyaia leport (FSAR), THI-Unit 2, Section 6.2.4, Containment 
laolation Syatea 

4.0 D!SICH 

Tbe exiatin& primary containment penetration• vere deaigned, fabricated, inatalled 
and teated in accordance vith ANSI B31.7 Claaa I and Claaa II and B&R 
Specification 2555-44, Diviaion 13, Section 13!. Modification• to the exiatina 
penetration• ahall comply vith ANSI Bll.l. 

The aodified penetration• are only required to aupport Unit 2 recovery operation• 
and vill not be aubjected to the conditione eatabliahed in the original deaian for 
primary containment intearity. Aa defined in Section 3/4.6.1.1 of the TMI-Unit 2 
Recovery Technical Specification•, containment integrity vill be maintained baaed 
on the currrent atatua of the plant. 

4.1 

4 . 2 

Containment 

As required by Section 3.6.1.4 of the TMI-Unit 2 Recovery Technical 
Specifications, primary containment presaure shall be maintained at or 
alightly below 0 psig. The vorst case accident for preaaurizing the 
containment vaa analyzed and identified as resulting from uniform burning of 
all combuatibles in containment over a 7 day period. Based on the reaulta of 
the analyaia, the maximum internal containment preasure vould be about 2 
paig . However, a conservative preaaure of S paig (aee Reference 3.7) ahall 
be uaed aa the maximum internal containment deaign preaaure for modifying 
primary containment piping penetrationa . Based on the aame analyaia, the 
aaximu~ primary containment air temperature vould be 160°F. 

Service Piping 

Penetration aervice p1p1ng ahall conform vith the maximum design 
pressure/temperature as defined in ANSI Bll.l for the individual aervice. 

4.3 Seiamic Clasaification 

Modifications to exiating penetrations shall be designed to nonaeiamic 
Category 1 aince an earthquake is not postulated during the recovery period. 

• 4.4 Primary Containment I1olation 

4.4.1 Penetration arrangement• vhich sati1fy 10 CFR Part 50, Appendix A, 
are acceptable. 

4.4.2 Extension• of penetration assemblie• vhich do not aatisfy 10 CFR Part 
50, Appendix A, ahall require double barrier isolation aa follows : 

a. Two isolation valvea outside containment; or 

b. One iaolation valve and a blind f~ange/cap outaide containment. 

For typical arrangements, aee Figurea 1 and 2. 
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4.4.3 Penetration .edification• in vbich the aervice p1p1ng paa•e• through 
the containaent penetration ehall require eingle barrier iao'ation 
cloaure for the annulu1 area (area betveen eervice piping and the 
penetration eleeve). The clo1ure and the 1ervice piping ehall be 
leak rate te1ted per Section 7.2. For typical arrangement•, aee 
Figure• 1 and 2. 

4.4.4 Te1t, drain or vent connection• vhere provided •hall be located 
external to the containment. Connection• located vithin the double 
barrier iaolation form part of the penetration, and therefore ahall 
aatiafy the lame requirement•· Double barrier i1olation ahall 
include two iaolation valves or one iaolation valve and a blind 
flange/cap. 

4.4.5 taolation valve• out1ide containment ahall be located aa cloae to the 
penetration ae practical. If the inboard containment penetration 
i•olation i• removed aa a reault of the modification, the penetration 
boundary may be extended beyond the exiating outboard •ingle barrier 
to the next valve, blind flange or cap. Thia extenaion ia conaidered 
part of the ~ontainment penetration. 

~5.0 FABRICATION 

~ 

5.1 Materials 

All material• uaed •hall comply with ANSI !31.1 and be euitable for the 
intended •ervice. 

5.2 Welding 

All welding ehall be performed in accordance with ANSI !31.1 and an approved 
TKI-2 velding procedure. Examination of prea1ure retaining veldt 1hall be in 
accordance vith ANSI !31.1, Section 136.4.2. Support veld• shall be 
inapected per AWS Dl.l, Section 8.15.1. Welded conatruction 1hould be uaed 
to the aaximum extent p011ible. 

6.0 INSTALLATION 

6.1 In1tallation of all •odified penetration• ahall require an NRC approved 
procedure. 

6.2 Priaary containment preaaure boundary ahall be maintained during all 
penetration inetallation activitiea. Aa a ainiaum, eingle barrier iaolation 
ie to be aaintained vhich eball conaiat of at leaat one i1olation valve, 
blind flange. cap 1 pipe atopper or other auitable iaolation device. 
Temporary type iaolation device• 1uch ae pipe etoppere aay be uaed during the 
in1tallation phaae only. If exieting i1olation devices have been •odified or 
new onea added 1 they are to be leak rate teated (•ee Section 7.2) prior to 
perforaing their function of aaintaining priaary containaent integrity. 
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7.0 . TESTING 

7.1 Rev penetration aervice p1p1ng aaaembliea ahall be leak teated per ARSI 
Bll.l. The teat preaaure aball be baaed on the .. xiaum deaign preaaure of 
the aervice ayatem (aee Section 4.2). 

7.2 Modified penetration• includin& the annulua area aa defined in Section 4.4.3 
ahall be leak rate teated vith air or nitroaen per the follovin& criteria. 
The teat preaaure ahall be applied in the aame direction a1 that when the 
iaolation device vould be required to perform it• eafety function, unle11 it 
ia determined that the reault• from the testa for a preaaure applied in a 
different direction vill provide equivalent or aore coneervative reeulta. 
!aeh ieolation device i• to be individually teated. A procedure for leak 
rate teating thall be prepared for each modified primary c~ntainment 
penetration. No periodic leak rate teating ia required. 

7.2.1 Pneumatic leak rate teat presaure ahall be 7.0 + 0.5 paig maintained 
for a minimum of ten (10) minutee. 

7.2.2 Acceptance criteria for the leak rate test is based on 100 atandard 
cubic centimeter• per minute, per one (1) inch nominal valve/flange 
aize. 

QUALITY ASSURANCE 

Modifications to containment penetration• (boundary ae defined in Section 4.4) 
ahall be claasified aa Important to Safety, hovever not Nuclear Safety Related. 
Design, procurement, fabrication and inatallation activities ahall be in 
accordance vith tbe THI-Unit 2 Recovery Quality Aaaurance Plan. In addition, the 
following quality &Iaurance requirement• ahall be applied: 

8.1 Quality control (QC) ahall viaually inapect each modified penetration to 
verify conformance vith the deaign draving. 

8.2 QC ahall viaually inapect presaure retaining velds to verify conformance vith 
ANSI 831.1, Section 136.4.2 

8.3 QC ahall viaually inspect aupport velds to verify compliance vith AWS Dl.l, 
Section 8.15.1 • 

8.4 All teating ia to be vitnesaed by QC. 

8 . 5 Manufacturers' baterial certificate• of compliance vith .. terial 
specifications (ASTH/ASKE) ahall be provided for nevly purchased 
pressure-retaining component~vithin the penetration boundary. Certificates 
of compliance aball accompany material deliveries to TMI. No material 
certificates of compliance are required for existing preature-retaining 
camponent• vhich are vithin the double barrier isolation as a reault of 
extendin& the penetration boundary. 

8.6 Purcha1ed aaterials and components ahall be QC receipt inspected upon 
delivery to TMI. 
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OUTSIDE CONTAINMENT CONTAINMENT 

TESTING CONFIGURATION 

FLEXIBLE 

FUNCT . .JNAL CONFIGURATION 

NOTES: 
1. THE BASIC CONFIGURATION SHOWf'l IS A TYPICAL MODIFIED PRIMARY CONTAINMENT 

PIPING PENETRATION PROVIDED FOR INFORMATION ONLY. 
2. CONNECTION TO BE USED TO LEAK RATE TEST THE PENETRATION CONNECTION. 
3. P8 DENOTES THE PENETRATION BOUNnARY (TYPICAL). 
4. INBOARD CLOSURE REQUIRED TO LE•'• TEST THE PENETRATION . CLOSURE NOT 

REQUIRED IF SERVICE PIPING IS IS~"" ... _ \ TEO INSIDE CONTAINMENT. 

FIGURE 1 
TYPICAL MODIFIED PRIMARY CONTAINMENT 
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DESIGN CRITERIA 1S737·2·M01·101 

OUTSIDE CONTAINMENT CONTAINMENT 

® , 
TEST 

CONNECTION lfj -m 

TESTING CONFIGURATION 

TEST 

~r~CTION 

FUNCTIONAL CONFIGURAT ION 

NOTES : 
1. THE BASIC CONFIGURATION SHOWN IS A TYPICAL MOOIFIED PRIMARY CONTAINMENT 

PIPING PENETRATION PROVIDED FOR INFORMATION ONLY. 

2. CONNECTION TO BE USED TO LEAK RATE TEST THE PENETRATION CONNECTION. 

3. PB DENpYES THE PENETRATION BOUNDARY (TYPICAL) • 
.a. INBOARD CLOSURE REQUIRED TO LEAK TEST THE PENETRATION. CLOSURE NOT 

REQUIRED IF SERVICE PIPING IS ISOLATED INSIDE CONTAINMENT • 
.5. SERVICE PIPING IS TO BE LEFT OPEN -ENDED FOR LEAK RATE TESTING PURPOSES. 

IF THIS IS NOT PRACT ICAL, AN ADDITIONAL TEST CONNECTION ON EAC.H SERVICE 
PIPE IS REQUIRED. 

FIGURE 2 
TYPICAL MODIFIED PRIMARY CONTAINMENT 
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