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PART I. -- INFORMATION RELEASED 

No additional agency records subject to the request have been located.  
--7 Requested records are available through another public distribution program. See Comments section.  

SAPPENDICES Agency records subject to the request that are identified in the listed appendices are already available for 

G public inspection and copying at the NRC Public Document Room.  

APPENDICES Agency records subject to the request that are identified in the listed appendices are being made available for 

H public inspection and copying at the NRC Public Document Room.  

4i Enclosed is information on how you may obtain access to and the charges for copying records located at the NRC Public 
Document Room, 2120 L Street, NW, Washington, DC.  

4 APPENDICES 

H Agency records subject to the request are enclosed.  

Records subject to the request that contain information originated by or of interest to another Federal agency have been 
referred to that agency (see comments section) for a disclosure determination and direct response to you.  

We are continuing to process your request.  

See Comments.  

PART L.A -- FEES 

AMOUNT You will be billed by NRC for the amount listed. None. Minimum fee threshold not met.  

$ 2570.93 4 You will receive a refund for the amount listed. Fees waived.  

* See comments 
for details 

PART I.B -- INFORMATION NOT LOCATED OR WITHHELD FROM DISCLOSURE 

No agency records subject to the request have been located.  

Certain information in the requested records is being withheld from disclosure pursuant to the exemptions described in and for 
the reasons stated in Part II.  

This determination may be appealed within 30 days by writing to the FOIA/PA Officer, U.S. Nuclear Regulatory Commission, 
Washington, DC 20555-0001. Clearly state on the envelope and in the letter that it is a "FOIA/PA Appeal." 

PART L.C COMMENTS (Use attached Comments continuation page if required) 

The fees for processing your request are: 

57 hrs. professional search @ $36.93 per hr. = $2,105.01 
25 hrs. professional review @ $36.93 per hr. = $923.25 
1.5 hrs. clerical search @ $18.00 per hr. = $27.00 
Duplication of 164 pages @ $0.20 per page = $32.80 
Total = $3088.06 
(LESS ADVANCE PAYMENT OF $5,658.99 = $2,570.93) 
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APPENDIX H 
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NO. DATE 

1. 3/30/79 

2. 4/1/79 

3. 4/2/79 

4. 4/13/79 

5. 5/2/79 

6. 4/1/99 

7. 2/1/99

DESCRIPTIONI(PAGE COUNT)

In the Matter of Maine Yankee, Licensee's Answer to the Order to Show 
Cause (4 pages) 

Interim Report for Maine Yankee Atomic Power Station, A Reanalysis of 

Safety-Related Piping Systems Using Shock3 Computer Code (66 pages) 

To NRC from W Johnson, Maine Yankee, Subject: Maine Yankee Answer 

to USNRC Order to Show Cause (1 page) 

Letter to NRC from R Groce, Maine Yankee, Subject: Maine Yankee 
Seismic Piping Analysis (9 pages) 

Letter to NRC from W Johnson, Maine Yankee, Subject: Maine Yankee 
Piping System Seismic Review (31 pages) 

E-Mail from D Kern to D Collins, Subject: Draft Meeting Minutes for Small 
Bore Piping Support Meeting (1 page) 

E-Mail from D Kern to D Collins, Subject: Meeting with Duquesne Light re: 
Small Bore Piping Hanger Issues (1 page)
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TCON69 Accession Number - 8002150484 - Start -=== End 

Availability: PDR Format: * Microfilm Address: 01973-356 01973-357 
S"ze : 2pp.  

Document Type: Incoming Correspondence Issued: 800109 
Desc/: Responds to IE Bulletin 79-02.No seismic piping restraints supported 
Title: by anchor bolts in concrete block walls.Insp/ testing program for 

anchor bolts considered all expansion type anchor bolts w/o regard for 
support structure.  

Authors: MOODY,D.E. Maine Yankee Rtomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

Dockets: 05000309 50-309 Maine Yankee Rtomic Power Plant, Maine Yankee Rtomic 

Internal Tracking # IEB-79-02 

File Locations: PDR RDOCK 05000309 Q 800109 Package: 8002150484 # 
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Availability: PDR Format: * Microfilm Address: 32165-051 32165-084 
Size: 31pp.  

Document Type: Incoming Correspondence Issued: 800103 
Desc/: Submits info re other facilities affected by 790313 order to show 
Title: cause concerning use of pipe supports on 2 1/2 to 6 inch piping 

designed for loads derived from Shock 2 computer 
calculations.Supporting documentation encl.  

Authors: KENNEDY,W.J. Stone & Webster Engineering Corp.  

Recipients: DENTON,H. Office of Nuclear Reactor Regulation, Director 

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

Dockets: 05000000 50-000 Generic Docket 

05000280 50-280 Surry Power Station, Unit 1, Virginia Electric & Powe 

Internal Tracking # IEB-79-02 

File Locations: PDR FOIR * HERRMAN85-301 850703 Package: 8508130019 R 

PDR FOIR * GILBERT85-301 850703 
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TCON69 Accession Number - 7912130056 Start End 

Availability: PDR Format: * Microfilm Address: 01546-319 01546-319 
SiZe: ip.  

Document Type: Outgoing correspondence Issued: 791121 
Desc/: Requests response to IE Bulletin 79-02 containing justification & 
Title: description of sampling program used.  

Authors: BRUNNERE.J. Reactor Operations Nuclear Support Branch, RI (IE, 7 

Recipients: GROCE,R.H. Maine Yankee Atomic Power Co.  

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-02 

File Locations: PDR ADOCK 05000309 Q 791121 Package: 7912130056 # 
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Availability: PDR Format: * Microfilm Address: 01543-112 01543-114 
-Size: 3pp.  

Document Type: Incoming Correspondence Issued: 791114 
Desc/: Provides second supplementary response to IE Bulletin 79-02, "Pipe 

Title: Support Base Plate Design using Concrete Expansion Anchor Bolts." 
Random sample of 75 anchor bolts tested wlo failures.  

Authors: GROCE,R.H. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

-----------------------------------------------------------------------------------
Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-02 

File Locations: PDR ADOCK 05000309 Q 791114 Package: 7912130086 # 
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Availability: PDR Format: * Microfilm Address: 01253-272 01253-272 
Si7e: lp.  

Document Type: Incoming Correspondence Issued: 791011 
Desc/: Supplements response to IE Bulletin 79-02,Revision 1, "Pipe Support 
Title: Base Plate Designs Using Concrete Expansion Anchor Bolts." Lists sys 

w/drilled-in anchor bolt supports.  

Authors: GROCE,R.H. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Other Related Number WMY 79-109 

File Locations: PDR ADOCK 05000309 Q 791011 Package: 7911050127 # 
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TCON69 Accession Number - 7908080710 Start End 

Availability: PDR Format: * Microfilm Address: 00535-341 00535-344 

Size: 4pp.  
-------------------------------------------------------------------------------

Document Type: Incoming Correspondence Issued: 790705 

Desc/: Responds to IE Bulletin 79-02.Program initiated to develop generic 

Title: base plate flexibility computer analysis & insp of sample population 

of drilled-in anchor bolts.  

Authors: GROCER.H. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

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

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Other Related Number WMY 79-68 

File Locations: PDR ADOCK 05000309 Q 790705 Package: 7908080710 # 
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Availability: PDR Format: * Microfilm Address: 06015-291 06015-294 

Size: 4pp.  
-----------------------------------------------------------------------------------

Document Type: Incoming Correspondence Issued: 800625 

Desc/: Responds to IE Bulletin 79-14, "Seismic Analysis for Rs-Built 

Title: Safety-Related Piping Sys." Twenty-two piping sys reanalyzed due to 

pipe &/or support function or location differences identified in field 

effort.  
Authors: MOODY,D.E. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

......------------------------------------------------

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-14 

Other Related Number WMY 80-99 

File Locations: PDR ADOCK 05000309 Q 800625 Package: 8007280458 # 
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Availability: PDR Format: * Microfilm Address: 04551-346 04551-346 
Size: lp.  

Document Type: Incoming Correspondence Issued: 800307 

Desc/: Responds to IE Bulletin 79-14.Submits mod to Paragraph 4 of 800304 ltr 
Title: to NRC,per 800306 telcon.All seismic support nonconformance will be 

restricted prior to restart.  

Authors: MOODY,D.E. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

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

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-14 

File Locations: PDR RDOCK 05000309 Q 800307 Package: 8004100406 # 
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Siz~e: 2pp.  
-----------------------------------------------------------------------------------

Document Type: Incoming Correspondence Issued: 800304 

Desc/: Responds to IE Bulletin 79-14.Field verification of valve 

Title: weightsexisting pipe geometry,seismic support locations, functions & 

all details completed.Review of field work vs design shows differences 

at rate of approx 30%.  
Authors: MOODY,D.E. Maine Yankee Atomic Power Co.  

Recipients: GRIERB.H. Region I, RI (IE, 720101-810228) 

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

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-14 

File Locations: PDR ADOCK 05000309 Q 800304 Package: 8004100422 #
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Si7e: 2pp.  

Document Type: Incoming Correspondence Issued: 791130 
Desc/: Submits mods to clarify discrepancies in NRC 791119 ltr re response to 

Title: IE Bulletin 79-14, "Seismic Analysis for As- Built Safety-Related 
Piping Sys." Final rept of insp program will be forwarded within 90 
days after Jan 1980 restart.  

Authors: MOODY,D.E. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

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

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-14 

File Locations: PDR ADOCK 05000309 Q 791130 Package: 8001240159 # 
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Availability: PDR Format: * Microfilm Address: 01654-194 01654-195 

Size: 2pp.  
-----------------------------------------------------------------------------------

Document Type: Incoming Correspondence Issued: 791123 

Desc/: Modifies response to NRC 801119 ltr re IE Bulletin 79-14, "Seismic 

Title: Analysis for As-Built Safety-Related Piping Sys." Verification 

completed on 80 supports for piping 2.5 inches in diameter & larger.  

Authors: GROCE,R.H. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

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

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-14 

File Locations: PDR ADOCK 05000309 Q 791123 Package: 7912310472 # 
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Availability: PDR Format: * Microfilm Address: 01611-115 01611-118 
Size: ip.  

Document Type: Internal or external memorandum Issued: 791109 
Desc/: Requests const insp of lift in tailings retention dam, authorized by 

Title: Amend 5 to license.Insp is necessary within next two wks,in light of 

Lessons Learned Task Force recommendations from Church Rock dam 
failure.  

Authors: SCARANO,R.A. Uranium Recovery Licensing Branch (NMSS, Pre 870413) 

Recipients: HIGGINBOTHAM,L. Division of Fuel Facility & Materials Safety Insp 

-----------------------------------------------------------------------------------
Dockets: 04001162 40-1162 Western Nuclear, Inc., Lakewood, CO, 

File Locations: PDR ADOCK 04001162 C 791109 Package: 7912180073 # 

- I I . - *. 0 6 * 6 0 - - 6IN

<Kep Lace>Count: *0



1 U L) uuD/ riu LiLucLear KeguLatory Lommission RDQ42 V6.3.23.0 
TCON69 Accession Number - 7912040019 ======-Start === End-= 

Availability: PDR Format: * Microfilm Address: 01470-282 01470-283 
Size: 2pp.  

Document Type: Incoming Correspondence Issued: 791107 
Desc/: Second supplementary response to IE Bulletin 79-14.Commits to 
Title: extensive seismic analysis of pipes & supports.Checks completed on 

supports 2.50 inches in diameter & larger.  

Authors: GROCE,R.H. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-14 

File Locations: PDR ADOCK 05000309 Q 791107 Package: 7912040019 # 
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Size: 2pp.  
------------------------------------------------------------------------------

Document Type: Incoming Correspondence Issued: 790925 

Desc/: Supplemental response to IE Bulletin 79-14.Field check of all Seismic 

Title: Category I piping containment will be completed in first wk of Oct 

1979.Field check of accessible piping will be completed 791231.  

Authors: GROCE,R.H. Maine Yankee Atomic Power Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

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

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Other Related Number WMY 79-103 

File Locations: PDR ADOCK 05000309 Q 790925 Package: 7911020276 # 
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Size: ip.  

Document Type: Incoming Correspondence Issued: 790718 
Desc/: Responds to IE Bulletin 79-14.Proper support location & design of 

Title: piping sys is evidenced by lack of any piping or support distress when 
constantly loaded.  

Authors: GROCE,R.H. Yankee Atomic Electric Co.  

Recipients: GRIER,B.H. Region I, RI (IE, 720101-810228) 

-----------------------------------------------------------------------------------
Dockets: 05000029 50-29 Yankee-Rowe Nuclear Power Station, Yankee Atomic Elect 

Internal Tracking # IEB-79-14 

Other Related Number WYR 79-84 

File Locations: PDR ADOCK 05000029 Q 790718 Package: 7908270511 # 
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Availability: PDR Format: * Microfilm Address: 02490-085 02490-152 
Size: 5pp.  

Document Type: Incoming Correspondence Issued: 790412 
Desc/: Forwards "Non-Dynamic Seismic Analysis of Piping & Supports." 
Title: Supplements & clarifies info provided in 790402 & 790403 Itrs & 

responds to NRC 790410 ltr.  

Authors: VANDENBURGH,D.E Maine Yankee Atomic Power Co.  

Recipients: * Office of Nuclear Reactor Regulation, Director 

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Other Related Number WMY 79-31 

File Locations: PDR ADOCK 05000309 P 790412 Package: 7904130201 * 
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Document Type: General External Technical Reports Issued: 790412 
Desc/: "Non-Dynamic Seismic Analysis of Piping & Supports." 
Title: 

Authors: * Maine Yankee Atomic Power Co.  

Recipients: 

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

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

File Locations: PDR ADOCK 05000309 P 790412 Package: 7904130201 A 
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Document Type: Incoming Correspondence Issued: 790419 
Desc/: Forwards S&W rept describing comparison of PSTRESS/SHOCK I & 
Title: NUPIPE-SW.Reanalysis of nonsafety-related piping has been completed & 

: no mod required.Mods to Hangers H-51 & H-53 are not complete.

Authors: JOHNSON,W.P.  

Recipients: REID,R.W.

Maine Yankee Atomic Power Co.  

Operating Reactors Branch 4 (Pre 790625)

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Other Related Number WMY 79-34

File Locations: PDR ADOCK 05000309 P 
PDR TOPRP EMVSTW 7!

790419 Package: 7904240432 *
40419
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Document Type: Topical Report Issued: 790419 

Desc/: "Verification of SHOCK 1 Program." 
Title: 

Authors: * Maine Yankee Atomic Power Co.  

Recipients: 

.------------------------------------------------

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

File Locations: PDR ADOCK 05000309 P 790419 Package: 7904240432 A 

PDR TOPRP EMVSTW B 790419 
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Document Type: Inspection report, NRC-generated Issued: 840126 
Desc/: IE Insp Rept 50-309/83-19 on 831101-04.No violation noted. Major areas 
Title: inspected:licensee actions in response to IE Bulletins 79-02 & 79-14 & 

verification of actions undertaken & work performed on mods affected 
by bulletins.  

Authors: VARELA,A.A. Region 1 (RI, Post 820201) 
DURR,J.P. Region 1 (RI, Post 820201) 

Recipients: 

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 
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Desc/: LER 83-026/01T-1:on 830726,while conducting baseplate flexibility 
Title: evaluation per IE Bulletin 79-02,two containment spray supports & pipe 

: supports found in need of corrective maint.Deficiencies will be 
:.corrected.W/830809 ltr.  

Authors: EAMES,C.H. Maine Yankee Atomic Power Co.  
GARRITY,J.H. Maine Yankee Atomic Power Co.  

Recipients: MURLEY,T.E. Region I (RI, Post 820201) 

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 

Internal Tracking # IEB-79-02 830726 Event Date 

Licensee Event Rpt # 83-026 
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Document Type: Orders Issued: 790313 
Desc/: Order to show cause why licensee should not reanalyze facility piping 
Title: sys for seismic loads,modify sys accordingly & why operation should 

not be suspended pending mod. Response required within 20 days.  

Authors: DENTON,H.R. Office of Nuclear Reactor Regulation, Director 

Recipients: 

Dockets: 05000309 50-309 Maine Yankee Atomic Power Plant, Maine Yankee Atomic 
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Desc/: Provides re-analysis of seismically designed piping rept for 
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Authors: JOHNSON,J.P.  

Recipients: STELLO,V.

Maine Yankee Atomic Power Co.  

Division of Operating Reactors
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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

before the 

DIRECTOR OF NUCLEAR REACTOR REGULATION 

) 

In the Matter of ) 
) Docket No. 50-309 

MAINE YANKEE ATOMIC POWER COMPANY ) Op. Lic. No. DPR-36 ) 

(Maine Yankee Atomic Power Station) ) 

LICENSEE'S ANSWER TO THE 

ORDER TO SHOW CAUSE 

Pursuant to 10 CFR § 2.202 Maine Yankee-Atomic Power Company (Maine 

Yankee or Licensee) the holder of Operating License DPR-36 for Maine 

Yankee Atomic Power Station (MYAPS) makes answer to the Order to Show 

Cause (Order) issued by the Director of Nuclear Reactor Regulation 

(Director) under date of March 13, 1979 as follows: 

As required by 10 CFR § 2.202(b) the Licensee with respect to the 

various paragraphs of the Order: 

1-6. Admits the allegations set forth in the first six paragraphs.  

7. With respect to the allegations set forth in the seventh 

paragraph, admits the allegations set forth in the first two sentences, 

but says that the remainder of said seventh paragraph sets forth conclusions 

,rather than allegations of fact and that therefore the Licensee is not 

called upon to admit or deny the same.  

8-12. Says that the eighth through twelfth paragraphs are not 

allegations of fact which the Licensee is called upon to admit or deny.  

S790404 O 0q,



And further answering the Licensee says: 

13. The Order directed an immediate shutdown of MYAPS because 

of the Director's finding that certain piping systems related to 

safety were analyzed relative to earthquake loads by Stone & Webster 

using a computer code that was incorrect in its treatment of the loads, 

i.e. the loads were summed algebraically.  

14. Since the issuance of the Order, the Licensee has reanalyzed 

the facility piping systems described in paragraph 13 for seismic loads 

using an appropriate method which does not sum loads algebraically.  

15. The above described analyses indicate that no modifications to 

facility piping systems are necessary.  

16. Thus, no basis exists for the continued suspension of the 

facility operation as contemplated by the Order.  

WHEREFORE, Maine Yankee proposes: 

A. That the Director modify or rescind so much of his Order of 

March 13, 1979, as requires the continued shutdown of MYAPS.* 

B. That the Director grant to Maine Yankee such other and further 

relief as is meet and proper in the circumstances.  

MAINE YANKEE ATOMIC POWER COMPANY 

Dated: March 30, 1979 By Wen e P.Jo
Wendell P. osn 

Vice President 

Counsel: Thomas G. Dignan, Jr.  
Ropes & Gray 
225 Franklin Street 
Boston, MA 02110 
617/423-6100 

*The power of the Director to rescind or modify the Order insofar as it 

requires the presently in force cold shutdown of MYAPS (a summary order 

issued without prior opportunity for a hearing) is beyond question in light 

of the fact that no license amendment or facility notification is required.  

Compare Portland General Electric Co. (Trojan Nuclear Plant), CLI-78-14, 

CCH Nuclear Reg. Rep. Para. 30,311 (July 7, 1978) with Consumers Power Company 

(Midland Plant, Units 1 & 2), CLI-73-38, 6 AEC 1082 (1973).  
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COMMONWEALTH OF MASSACHUSETTS

Worcester, Ss. March 30, 1979

Then appeared before me the above-subscribed Wendell P. Johnson and 

made oath that he had read the foregoing answer, was familiar with the 

contents thereof, and that the statements set forth therein are true to 

the best of his knowledge.

,.,, ,o,° 

A k0 ".  
.. . . .. • s "•'..•\ 

• , ,, 
-4 -••• 

-. C-O) •'# T . • ..  
" 5.. ,' •

Before me, 

Notary Public 
My Commission Expires: 9/14/84
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MAINE YANKEE ATOMIC POWER STATION

INTERIM REPORT 

FOR 

MAINE YANKEE ATOMIC POWER STATION

A Reanalysis of Safety-Related Piping Systems 
Using SHOCK3 Computer Code 

April 1, 1979

Stone & Webster Engineering Corporation 
Boston, Massachusetts 
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MAINE YANKEE ATOMIC POWER STATION

SUMMARY 

In response to the Nuclear Regulatory Commission's Order to Show Cause, dated 

March 13, 1979, a reanalysis has been conducted of safety-related piping 

systems which were originally seismically analyzed in accordance with 

licensing commitments with the computer code referenced in the Show Cause 

Order (SHOCK2). This report summarizes the results of that reanalysis.  

The seismic reanalysis was based on currently acceptable piping analysis 

programs. The reanalysis results indicate that the subject. systems will be 

able to perform their intended safety functions under the maximum seismic 

conditions specified in the Final Safety Analysis Report, without 

modification.

1.



MAINE YANKEE ATOMIC POWER STATION

PROBLEM STATEMENT 

As described in the NRC Order to Show Cause, March 13, 1979 (Appendix A), 

there is concern on the part of the NRC that some piping systems in the Maine 

Yankee Atomic Power Plant were seismically analyzed with a computer code that 

may not yield sufficiently conservative results.  

In order to resolve these concerns, the following actions were taken: 

1. Safety systems or portions thereof that were seismically analyzed 

using the computer code in question, SHOCK2, were identified.  

2. These systems or portions thereof were analyzed using currently 

acceptable computer codes.  

3. Results were compared with code allowable stresses and original loads 

used for design purposes.
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MAINE YANKEE ATOMIC POWER STATION 

SYSTEMS AFFECTED 

The following listed systems are those piping systems of which portions were 

analyzed using the SHOCK2 code: 

High Pressure Safety Injection 

Low Pressure Safety Injection 

Residual Heat Removal (including connection to main loops) 

Primary Component Cooling Water 

Containment Spray 

The following lines were identified as the specific safety-related portions 

that were originally analyzed with the SHOCK2 code:

Line Number

10"1-CH-1-152R2 
10"1-CH-2-152R2 

14"-RH-1-302 
12"-RC-29-1502 

4"-RH-2-302 
4"-RH-35-302 
3"-DRL-199-302M 
3"-DRL-200-302M

System

High Pressure 
Safety Injection 
System (HPSI) 

Residual Heat 
Removal System 
(RHR) 

Residual Heat 
Removal System 
(RHR)

Problem 
No.

16A 
16B 

803

Description

High pressure safe
ty injection from 
refueling water 
storage tank (RWST) 
to charging pumps 
suction (portion 
inside auxiliary 
building) 

Reactor coolant 
loop suction to 
RHR pumps (portion 
inside containment)

70 Relief valves dis
charge from RHR 
suction off re
actor coolant 
loop to pressuri
zer quench tank

FSAR Fig. No.

9.1-2 

6.2-1B 
4.3-1 

6.2-1B

X Non-safety related lines, but had to be included in order to analyze the two 

4 inch RHR lines above.

3



MAINE YANKEE ATOMIC POWER STATION

Line Number 

18"-CS-1I-152 
18"1-CS-12-152 

18"-CS-13-152 
16"-CS-14-152 
16"-CS-40-152 
14" t-CS-15-152 
14' t-CS-16-152 
14"-CS-17-152 
16"-RH-3-302 
16"-RH-4-302 

20"-PCC-17-151 
16"-PCC-18-151 
16 T -PCC-19-151

System
Problem 
No.

Containment Spray 795 
System (CS) and (Part 
Low Pressure Safety 
injection System 
(LPSI) 

Primary Component 728 
Cooling Water 
System (PCCW)

Description

Containment spray 
1) system consisting 

of CS pumps suc
tion from either 
the RWST (portion 
inside safequards 
building) or the 
containment sump.  
Also includes 
suction lines to 
the low pressure 
safety injection 
(LPSI) pumps 
from the CS sys
tem suction lines.  

PCCW pumps suction 
in the turbine 
building

These line segments are identified on the individual flow diagrams included in 

Appendix B.  

Some small diameter piping (6 inches and under) originally was analyzed by 

both static seismic methods in accordance with licensing requirements and

using SHOCK2. Piping which received these duplicate analyses is tabulated

below. Safety-related piping on this list is indicated by an asterisk.  

Acceptability of the safety-related lines has been reconfirmed using static 

seismic techniques or other acceptable methods.  

Since acceptability of these safety-related lines is not based on SHOCK2 

analysis, these lines have not been included as part of the SHOCK3 reanalysis 

effort.

4
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MAINE YANKEE ATOMIC POWER STATION

System 

Residual Heat Removal 

Steam Generator Feedwater 

Containment Spray 

Primary Component Cooling

Line No.  

X4"-PL-22 
M2"1-PL-21 

X1 1/2"1-WCPR-5 
)E3"-WCPR-6 

2"1-CT-3 

x3-PCC-34

6"-PCC-47

Chemical and Volume Control 

Primary Vents and Drains 

Waste Gas Disposal

3E3"-PCC-56 

3E1"-PCC-58 

XI 1/2"1-PCC-161 

Xl 1/2"-PCC-117 

XI"-PCC-387 

M3"-CH-61 

X 3"-CH-56 

2" -DRL-6 

3"1-DRL-31 

3"-VRL-7 

6"-VRL-4 

3/4"1 -DRL-135

Description 

Supply and Return to RWST 
Heater 

Supply and Return to DWST 
Heater 

Spray Chemical Tank Mixing 
Line 

Supply to Degasifier Vent 
Condensers and Effluent 
Cooler 

Supply to Boron Recovery 
Evaporator Distillate 
Cooler 

Supply to Waste Evaporator 
Distillate Condenser 

Supply to Waste Evaporator 
Distillate Cooler 

Supply to Quench Tank Cooler 

Return from Boron Recovery 
Evaporator Distillate Cooler 

Return from Charging Pumps 
Seal Leakage Cooler 

Main Charging Line 

RC Pumps Seal Injection 
Header 

Boric Acid Mix Tank Drain 

Hydrogenated Waste Header 
to Primary Drain Tank 

Hydrogenated Vent Header 

Volume Control Tank Safety 

Valve Escape 

Seal Liquid Separator Drain 
Line

5



MAINE YANKEE ATOMIC POWER STATION

Line No. Description

Boron Recovery

Fuel Pool Cooling 

Fire Protection

1 1/2"-DRL-132 

2 1/2 T7-BRG-11 

1 l/2"-GR-8 

1 1/2"-GR-17 

21"-BED-i

3"T-BR-2 

2"-BR-10 

3"-BR-1 

6T"-FP-6

Drain from Waste Gas Surge 
Tank 

Degasifier Feed Effluent HX 
to Degasifier Feed Preheater 

Seal Liquid Separator to 
Decay Drums 

Waste Gas Compressor to 
Seal Liquid Separator 

Boron Recovery Evaporator 
Distillate Condenser Drain 
to Distillate Accumulator 

Boron Waste Storage Tank to 
Liquid Waste Transfer Pumps 

Supply to Boron Waste 
Storage Tank Heater 

Waste Demineralizer Post 
Filler to BWST 

Fuel Pool Cooling Pumps 
Discharge to Fuel Pool 
Cooler

l0ot

LEGEND:

BWST 
RWST 
DWST 

HX 
X

" Boron Waste Storage Tank 
"= Refueling Water Storage Tank 
"= Demineralizer Water Storage Tank 
"= Heat Exchanger 
"= Safety-related

6
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MAINE YANKEE ATOMIC POWER STATION 

LICENSING REQUIREMENTS 

The licensing requirements for the Maine Yankee Atomic Power Plant, Docket 

No. 50-309, were reviewed. The specific licensing document references were 

derived from the Maine Yankee Final Safety Analysis Report (FSAR) through 

Amendment 38, the Seismic Design Review (SDR) submitted with Amendment 35, and 

Safety Evaluation Report (SER).

7



MAINE YANKEE ATOMIC POWER STATION

REANALYSIS - DISCUSSION OF RESULTS 

Reanalysis efforts centered on the safety-related portions of systems that 

were originally analyzed with the SHOCK2 code, as directed in the NRC Order to 

Show Cause (Appendix A). As discussed below, each of these reanalyzed systems 

has been shown to meet acceptance standards as referenced in the FSAR.  

The seismic reanalysis of the above systems was conducted using the SHOCK3, 

NUPIPE, STRUDL, and PITRUST codes in conjunction with amplified response 

spectra which are described in the Seismic Design Review (SDR), March 1972.  

These spectra include the amplification of response spectra resonance peaks 

and peak spreading features of the piping analyses known as the "Robinson 

Fix", referenced in the responses to USAEC Questions 4.4, 4.5, and 4.8 

regarding the FSAR submitted for Maine Yankee Atomic Power Plant.  

The reanalysis effort was comprised of six computer problems, identified as 

follows: 

FSAR 

Problem No. System Fi2.No.  

16A & 16B High Pressure Safety 9.1-2 

Injection System

8



MAINE YANKEE ATOMIC POWER STATION

FSAR 

Problem No. System _Fisz.No.  

70 Residual Heat Removal System 6.2-lB 

803 Residual Heat Removal System 6.2-IB 

(including connection to main 4.3-1 

loops) 

728 Primary Component Cooling 9.4-1 

Water System 

795 Containment Spray System/ 6.2-1A 

(Part 1) Low Pressure Safety 

Injection System 

The summary tables in Appendix C compare the newly calculated stresses with 

code allowable stresses (derived from ANSI B31.1 Piping Code, 1967) and 

recalculated equipment nozzle and piping support loads with the originally 

calculated loads.  

Table C-1 is a summary of combined line stresses for the six computer problems 

and lists the maximum upset (Operational Basis Earthquake) and faulted (Design

9



MAINE YANKEE ATOMIC POWER STATION 

Basis Earthquake) pipe stresses calculated by the SHOCK3 code. Inspection of 

this table shows that all SHOCK3 pipe stresses are below code allowable 

stresses. Static loads have not been compared on this table because the 

thermal analyses of the systems have remained unchanged except as follows.  

For Problem 728, two rubber expansion joints'have been more accurately modeled 

(as segments of very thin tubing, allowing for maximum flexibility); this has 

resulted in increased but acceptable pump suction nozzle thermal loads as 

discussed below. For Problem 795 (Part 1), the operating temperature has been 

revised from 450 F to 220 F because the former value applies to normal 

cooldown by the RHR system and not to LPSI and CS systems operation. This has 

resulted in decreased thermal stresses.  

Table C-2 gives the SHOCK3/NUPIPE calculated piping end reactions, i.e., the 

loads exerted on equipment by the piping, and compares these with equipment 

loadings previously calculated using the SHOCK2 code. Since the recalculated 

equipment loadings for four of the six problems were found to be lower than 

the originally calculated values, they represent acceptable piping end 

reactions. The remaining two problems are discussed below.  

For Problem 728, calculated moments at the primary component cooling water 

pump suction nozzle were found to be greater than SHOCK2 values (see 

Table C-2, sheet 5). Loads on the suction and discharge nozzles were

10



MAINE YANKEE ATOMIC POWER STATION

translated to the pump centerline and the resultant was compared with and 

found to be within pump vendor allowables.

For Problem 795 (Part 1), the nozzle loads at 

injection pump suctions and containment spray pump 

cases, found to be greater than those calculated 

code (e.g., see Table C-2, sheets 8, 9, 11). The 

still below the maximum loads specified by the pump 

results were deemed acceptable.

the low pressure safety 

suctions were, in some 

previously with the SHOCK2 

new loads are, however, 

vendor. Hence, the SHOCK3

Displacements of branch connections 6 inches and smaller, attached to the 

reanalyzed piping runs, were reviewed and found to be acceptable.  

Table C-3 presents forces and moments for piping supports, again comparing 

SHOCK2 with SHOCK3 loads. In the cases where SHOCK3 hanger loads have 

increased over SHOCK2 values, hanger manufacturers' catalogs haý,e been 

researched or individual calculations (e.g., with the STRUDL code) have been 

performed to verify that existing hangers are not overstressed.  

Particular attention was paid to the following anchors (six-way restraints) 

for which SHOCK3 loads exceeded SHOCK2 results. These restraints involve 

trunnions welded to one or more pads which are in turn welded to the pipe 

itself.

11



16A 

16B 

795 (Part 1)

H-4 

H-3, H-7 

H-49, H-51, H-53

In addition to reviewing the anchors for member stresses, anchor bolt loads, 

base plate and weldment stresses, computerized calculations were made with the 

PITRUST code to determine local piping stresses at the trunnion interface.  

Results of these investigations showed that all the above anchors are 

acceptable.

12

PrC

MAINE YANKEE ATOMIC POWER STATION 

oblem Restraint



MAINE YANKEE ATOMIC POWER STATION

APPENDIX A 

NRC LETTER - ORDER TO SHOW CAUSE 

MARCH 13, 1979



UNITED STATES OF AMERICA MAR 4 197Q_ 

NUCLEAR REGULATORY COMMISSION ' ;L:" - ' 

In the Matter of ) , ) 

MAINE YANKEE ATOMIC POWER COMPANY ) Docket No. 50-309 
(Maine Yankee Atomic Power Station) ) 

ORDER TO SHOW CAUSE 

I.  

The Maine Yankee Atomic Power Company (the licensee) is the holder 

of Facility Operating License No. DPR-36 which authorizes operation 

of the Maine Yankee Atomic Power Station, (the facility) at power levels 

up to 2630 megawatts thermal (rated power). The facility, which is 

located at the Licensee's site in Lincoln County, Maine, is a pressurized 

water reactor used for the commercial generation of electricity.  

II.  

In the course of evaluation of certain piping design deficiencies in 

connection with the Beaver Valley Power Station, Docket 50-334, signifi

cant discrepancies were observed between the original piping analysis 

computer code used to .analyze earthquake loads by Stone and Webster, 

the architect-engineer for that facility, and a currently acceptable 

computer code developed for this purpose.  

In the course of a meeting on March 8, 1979 to discuss these matters, 

the Beaver Valley Licensee informed the NRC staff that the..difference 

in predicted piping stresses between the two computer codes is attributable 

to the fact that the-piping analysis code used for a number of piping
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systems in that facility uses an algebraic summation of the loads predicted 

separately by the computer code for both the horizontal component and for 

the vertical component of seismic events. This incorrect treatment of 

such loads was not recognized at that time. Such loads should not be 

algebraically added (with predicted loads in the negative direction offsetting 

predicted loads in the positive direction) unless far more complex time

history analyses are performed. Rather, to properly account for the 

effects of earthquakes, as required by General Design Criterion 2 for 

systems important to safety, such loads should be combined absolutely or, 

as is the case in the newer codes, using techniques such as the square root 

of the sum of the squares. This conforms to current industry practice.  

The inappropriate analytical treatment of load combinations discussed 

above becomes significant for piping runs in which the horizontal seismic 

component can have both horizontal and vertical components on piping 

systems, and the vertical seismic component also has both horizontal and 

vertical components. It is in these runs that the predicted earthquake 

loads may differ significantly.  

Although the greatest differences in predicted loads would tend to be 

limited to localized stresses in pipe supports and restraints or in weld 

attachments to pipes, there could be a substantial number of areas of 

high stress in piping, as well as a number of areas in which there is 

potential for damage to adjacent restraints or supports, which could
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have significant adverse effects on the ability of the piping system 

to withstand seismic events.  

The NRC staff communicated with Stone and Webster, who was also the 

architect-engineer for the Maine Yankee facility, to ascertain whether 

the conditions identified for Beaver Valley were also applicable to 

Maine. Yankee. We were informed that since the same revision of the same 

computer code had been used for both Beaver Valley and Maine Yankee, 

a similar problem may be anticipated. The NRC informed the Licensee of 

these facts by phone on Friday, March 9 and on Sunday, March 11, 1979.  

In order to ascertain the specific systems at Beaver Valley that could 

be potentially affected by this error, members of the NRC staff on 

March 10, 11 and 12 went to the offices of Stone and Webster, the architect

engineer of both Beaver Valley and Maine Yankee to review detailed designs 

and computations for some of the piping systems of principal potential 

concern. Concurrently, on March 9, 1979 the Beaver Valley Licensee suspended 

power operation of that facility. Based on this more detailed review, 

the NRC staff has concluded that until full reanalysis of all potentially 

affected piping systems important to safety has been completed with a 

piping analysis computer code which does not contain the algebraic summation 

error, the potential for serious adverse effects at the Maine-Yankee 

facility exists in the event of an earthquake and could be sufficiently 

widespread that the basic defense in depth provided by redundant safety 

systems may be compromised.
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In view of the safety significance of this matter as discussed above, the 

Director of the Office of Nuclear Reactor Regulation has concluded that 

the public health and safety requires that an orderly suspension of 

operation of the facility should be effected immediately and that, in 

order to provide adequate protection of public health and safety the 

facility operation should be suspended: (1) until such time as the 

piping systems for all affected safety systems have been reanalyzed for 

earthquake events to demonstrate conformance with General Design 

Criterion 2 using a piping analysis computer code which does not contain 

the error discussed above, and (2) if such reanalysis indicates that there 

are Components which deviate from applicable ASME Code requirements, until 

such deviations are rectified.  

III.  

Accordingly, pursuant to the Atomic Energy Act of 1954, as amended, and 

the Commission's Rules and Regulations in 10 CFR Parts 2 and 50, IT IS 

HEREBY ORDERED THAT the Licensee show cause, in the manner hereinafter 

provided, 

(1) Why the Licensee should not reanalyze the facility 

piping systems for seismic loads on all potentially 

affected safety systems using an appropriate piping 

analysis computer code which does not combine loads 

algebraically
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(2) Why the Licensee should not make any modifications 

to the facility piping systems indicated by such 

reanalysis to be necessary; and 

(3) Why facility operation should not be suspended pending 

such reanalysis and completion of any required 

modifications.  

In view of the importance to safety of this matter, as described herein, 

the Director of the Office of Nuclear Reactor Regulation has determined 

that the public health and safety or interest require that this action be 

effective immediately, pending further Order of the Commission. Accordingly, 

within 48 hours of the receipt of this Order, the facility shall be 

placed in cold shutdown condition, and shall remain in such mode until 

further Order of the Commission.  

The Licensee may, within twenty days of the date of this Order, file 

a written answer to this Order under oath or affirmation. Within the 

same time, the Licensee or any interested person may request a hearing.  

If a hearing is requested, the Commission will issue an Order designating 

the~time and place for hearing. Upon failure of the Licensee to file 

an answer within the time specified, the Director, Office of Nuclear 

Reactor Regulation will, without further notice, issue an order suspending 

further activities under Operating License DPR-36.
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In the event a hearing is requested, the issues to be considered at such 

hearing shall be: 

Whether operation under Facility License No. DPR-36 should 

be suspended until (1) the piping systems for all affected 

safety systems are reanalyzed for earthquake events using an 

appropriate piping analysis computer code which does not 

combine seismic loads algebraically, and until (2) any modi

fications required to restore the system to conformance with 

applicable ASME Code requirements are completed.  

"FOR THE NUCLEAR REGULATORY COMMISSION 

Harold R. Denton, Director 
Office of Nuclear Reactor Regulation 

Dated at Bethesa, Maryland 
this 13th day of March, 1979.
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MAINE YANKEE ATOMIC POWER STATION

APPENDIX B 

FLOW DIAGRAMS - IDENTIFICATION OF 
SYSTEMS AFFECTED



kI 

r~n1 LC~ 44 c, r4

- -- - - -

II, A7 
*'~~ V 

~, ~ Ir

I ,:'* n� 

7)

A-----777

diga ae inid

ed on this 
containment

MAINE YANKEE tenm adFigure ATOMIC POWEeReCO RatrColn 
Afmeaine YainkeRaco Co lan .t Ssem-P n IDaga 4.3-

-a 

L~ --------

* C-------- ---- - - - - -__

sic (D, L -

I

I



FIn

"II . •.-.. - -.. ,.• ' 

PRo 8. -9S Q ,!•,.YJ•/<!I.•' I _

ontaisent

AC ýM ,1l O~l% . .ti; c-. igure hoieim Y,,ok~ce Engineered Safeguards System - P and I Diagram Atomi oerSuc 6.2-1A

(

on this



PROS, 0 03 -'+ 

3' Z 

,e>-<'+. K+.... L 
- ®~~~~(C ! .. • "-.D+ 

S<+'-•+, -,. 3- X++ + 

S.... • .... "+•- ,<+<.,+--].,._• .... t_ ,,> -°+T+ "

Ell "'.=-. ,

..........,

.. 

-

NOTE: Lines analyzed on this diagram are inside containment

SC'

b

jr



11 -

0 

>w 

z 0U 

S0.  

0 

0
4

4ý 

toi 

Na, 

Ei 
m



v0.C oC.  

I....CSM 

Sn'~1- -- lr- -' C

--.4...--. -

NOTE: Lines ana).yzed on this 
diagram are outside containnent

FIG. 9.4-1 
PRIMARY COMPONENT 
COOLING WATER SYSTEM 
MAINE YANKEE ATOMIC POWER COMPANY

I )



MAINE YANKEE ATOMIC POWER STATION

APPENDIX C

REANALYSIS RESULTS - COMPARISON TABLES



MAINE YANKEE ATOMIC POWER STATION

SUMMARY OF

TABLE C-I 

COMBINED LINE STRESSES

Problem No..  
(System) 

16A 
(HPSI) 

16B 
(HPSI) 

803 
(RHR/RC) 

728 
(FCC) 

795(Part 
(CS) 

70 
(RHR)

Primary Stresses) 

UPSET 
FAULTED 

UPSET 
FAULTED 

UPSET a 650 F 
UPSET a 450 F 

FAULTED a 650 F 
FAULTED a 450 F 

UPSET 
FAULTED 

1) UPSET 
FAULTED 

UPSET 
FAULTED

Allowable Stress 
(psi) 

21,972 
32,958 

21,972 
32,958 

19,200 
17,700 

28,800 
26,550 

14,400 
21,600 

19,620 
29,430 

17,700 
26,560

SHOCK3 Maximum Calculated 
Stress at Point No. (osi) 

4,681 2 39 
4,901 a 24 

2,494 2 235 
2,719 Z 235 

5,365 2 30 
6,388 2 1 

6,109 Z 30 
7,297 a I 

3,757 2 204 
3,608 a 216 

9 593 a 46 
17,732 Q 46 

8,031 2 21 
13,Q30 Z 11

WPrimary Stresses: 

Definitions:

Upset SLP + SDL.. + SOBE < 1.2 Sh 

Faulted SLP + SDL + SDBE S 1.8 Sh 

Sh = Allowable Stress at Operating Temperature 

SLP = Longitudinal Pressure Stress 

SDL = Dead Load Stress 

S0BE = Operational Basis Earthquake Stress 

SDBE = Design Basis Earthquake Stress

1 of I
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[I.POSITION: ACCEPT 

FURTHER EVALUATION 

THE LOCAL SYSTEM IS DKFINED AS FOLLOWS: 

(+ X) IS ALONG THE AXIS OF TIE PIPE, 
OUTWARD +FROM EQUIW-.ENT 

(+ Y) IN THE PLANE OF THE LOCAL 
X-AXIS AND THE GLOBAL +Y-AXIS 
UNLESS THE LOCAL X-AXIS IS 
ALIGnD WITH THE GLOBAL Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BE 
PARALL TO TVE GLOBAL X-AXIS.  

(+ Z) ACCORDING TO RIGHT HAND RULE

(,.:~ X0u

REVIEW22 
SUPERVISOR 
DATE

LOCAL CQO0L'(MATE AXES 

4 Fz -z

EQUIPMENT LOADING SIWY.MARY

POINT NO. EQUIprENT NO.

PVTfT'T(Th?

(Fill in Rows as Applicable)

AIJjOWA E4IE LCAPS

FXt FY FrZ
'r?"t'%% FX FY - 4

4 -f t I

- - - i I

.i - ii I
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"SYST!-VL1W-'ei-('s&15(iFN-j-
tC� 11 I:

11; t~44 ý '

DISP031TI ON: ACCEPT

FURTH~1ER EVALUATION 

7TE LOCAL SYSTEE1 IS DEFIlrED AS FOLLOWS: 

(+ X) IS ALONG THE AXIS OF TIM PIPE, 
OUTWARD F7POM EqUIPMEYT 

(+e Y) III THE PLA)rz'E OF TFM LOC(,AL 
X-AX.IS AMI) THS GLOBAL +Y-AXIS 
UNLESS THE LOCAL X-AXIS IS 
AlIGI-D WITH THE GLCi~AL Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BEZ 
PARA=LLL TO THE GLOBAL X-AXIS.  

Q+ A ACCORDIVG TO RIGHT nAND RULE

SUPERVISOR 
DATE

LOCAL COORVINATE ;AXES

FF y J4

EQUIPMENT LOADING SUMMARY

POINfT NO. EqUIPMENT NO.

(Fill in Rows as Applicable) Al

AiJOWAI 4I. WADS



~~~;x ~ ~ ; PROB.-t•Asd

SYSTEM /-///fF /< .  

FUATTIth EVALUATION 

THE .iLCAL SYSTEM IS DEFINWD AS FOLLOWS: 

(+ X) IS ALONG THE AXIS OF TIE PIPE, 
OUTWARD FROM EQUI?.:EIar 

Y) IN THE PLANE OF THE LOCAL 
X-AXIS A1D THE GLOBAL +Y-AXIS 
UNLESS THE LOCAL X-AXIS IS 
ALIGNED WITH THE GLOBAL Y-AXIS, 
THEN TIE LOCAL Y-AXIS WILL BE 
PARALLEL TO THE GLOBAL X-AXIS.  

(+ Z) ACCORDING TO RIGHT HAND RULE

/REVI-EW /-1

SUPERVISOR 
DATE 2_ / /:/'//t 7,9

LOCAL C00401NATE AXES 
F 

y 
4 'M y + ?A x

EQUIPMENT LOADING SUMMARY 

POINT NO. /- .200 EQUIPMENT NO.  

(Fill in Rows as Applicable)
- -- -.--. .-.--- 

CATCiIIATED U�C�3 kL�i)

FX

CALCULATED ',C' (Fr. '"

-ACLAý FOCSB

FZ MX MY Mz

, MAX.  
-1 T.1HERIAL 1 
U) 

S4 DEADLOAD 

OBET 60/ /_ _ _____ _____ ______ _____ 

1DBET ___- 5"__ ,_- 5&_ ___ _-

MAX.  
THERMAL I

DEADLOAD

-, I I aI

I r

- 4 4- 1- T I --

-M-75
________________________ + t I

/ 7 !'If ,/7 V';6

ALLOWABBIE LOAD." (, Z'O //S"-/0783-2)

FX FY FZ

e-. /
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MX MY MZ

H-

I 3/� v/?�'

LOADING

T 

CI)?

OB:-T

DBET

TON

U I

w
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MSK /O 7 g/'-g•/I9562 PXCB. •0

3YSTEM A'h'A 1lr55½FP~Z 

DISSPITICN: ACCEPT 

1tU.JTi'± EVALUATION 

THE .IOCAL SYSTEM IS DEFINED AS FOLLOWS: 

(+ X) IS ALONG THE AXIS OF THE PIPE, 
OUTWARD FROM EQUIPI'10h7 

(+ Y) IN THE PLANE OF THE LOCAL 
X-AXIS AND THE GLOBAL +Y-AXIS 
UNLESS TIFE LOCAL X-AXIS IS 
ALIGNED WITH THE GLOBAL Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BE 
PARALLEL TO THE GLOBAL X-AXIS.  

(+ Z) ACCORDING TO RIGHT HAND RULE

EQUIPMENT LOADING SUMMARY

POINT No. ,4;z- 7cf EQUIP.!ENT NO.

(Fill in Rows as Applicable)

LOADING 
rCXT'1T r!:J FX FZ Mx MY FZ

c! MLAX 

H THER1AL 1 

S9- DEA.DLOAD 

OBET 77 2 Z• 9-/ / %/ 2 -/23, 

U 
DBET /t' •'' 2 7 / 7 

MAX.  
THERMAL I 

. N DEADLOAD 

tzo m_ __ OBET .177o /6/" 170 -277-3 72,3 /gzl 
DE .. ,X 7S,,31Z775 7 .r ý;

ALLOWABLE LOADS

CON'DITION FX FY FZ / MY MZ

AccA�• �::
I r
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'-, �,

1i7C r. IU' 11 E- 7

D 1t" P03I1T1 0N: ACrCEPrT •(ti ____ 

THE LOCAL SY:3T:-.i 1ii 71FITNE) AS 1ycLLC-Wý::

~+X) TS ALCI:;'ri AXIS OF Tifij PliP-, 
OUTPWARD FP,33" t *'*' 

+y) T! ij -,jIE 'LiA:: C F 1:'THX2 LCL 

X-AXIS AND) '17HE U-7OBAL TYX 

UNL~Z ~U~1Z.)AL XAXIC TS 

A LI ̂ ?ED WT T'H THE GLOBAL Y-IXIS, 
THEN 'I 1.CC AL Y-AXI.3 'V.*TL BE 

PARALUEL TO THE GLOBAL X-AXI2-'.  

(+Z) ACýCORD!Na T Rk IG1W?- HAND RUILE

L~VEWR __9_

DA T E L0 L CC R )1NAT' A" [-:! 

=~ -

LOCAL 
C Q 

F y~ 
A C$ 

t F'

ECQFIPMEN-T LOA-DING Sb .P vfO pIUzl iL'AI h'pp,,Ruo, 174 0/1, 
I/vco~~-~ -it-i3 . 13.7

(Fill in Rows ar, ATPpilcable)

LB) ~CALCUL,% .4s1) M01MENT3 krT.L) 

1LCA'DING 
1~I'7 T J r FT FZ 7, YX PYmz 

LAlot

'-4 

QC 
1-4 _____________ 

C 
S.)

/ C

44

(4�5

54-3~ 4;s
+ ______________

BBC) /23
______________________-e -I------1� -

!-F284- 400 -310 0 0 

C--A1DL---
D,-''TWRMA(L.- 285+ 3ý10 0

I I 5 I _______________ I -4

0 0

A',WAAYAA ': LAD.3

LE CAP

i; V

LA05 W 171 
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PC Q15-r- 20A /SU 9 

TX-'E LOCAL SY.ST~thi :z DE-IfiZD AS LOCLA.AL C00 

~+X) 1S AwLO:'; y:i r,.- 0F i' PrI P2, 
OIT"WARD P111-,1 T1ý 7 2I2 ,Erl 

~+Y) IN r-E~ PLANE-, CFi Pf1i LOCrAL 
X-AXIS AN)D T"'- GLOB3AL +Y-AXiS 
TJ'LESS TFI: LOCAL X-AXIS IS

ALIGN7,D WITHi THE GLOBAL Y-AXIS, 
=T;E Tlr: LOC-AL Y-AXIS 'I-ILL BE 

PARALLEL 'I'C) TIRE G~LOBAL X--,AXT,.  
(+Z) "C"ORDING TO RlGi!T HAND RULE 

liY; 1~WDIG UNR FROM A 

POIT iO. SD r~C-70IA~C EQIWN NO.

(Fil i R08 &'~Applicable)

MNArE: AY

I
-UpjE u o 716

LACADI5'G 
2 C I1,-1 T'7TOCN'.  

TH5.iýAL I

0' ::7T

TIMPiAL

CAl ULA.T-1)1 CJT 

IX F ___ __

I

I NCLU PE 

4 AP1.C

/60

17 

f(6

zS4

281

/

C AI U LA'.4h) _____________

K X my

-3,,
___________ t �1

3

31 

17&~

0

1f9 

/33

q00 310 

A~lC'AP.H LOADS

6~77I 80
74-Z

0 -0

C0 

C0

0 

0

I- �

I.-' 

* 1.4 

H: 

.- 1

T 

-40

mz 

587

0

0

I

---4- -- - I
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MSK 'PROB. 7 cO5 

-SYSTEM . LR15'5Q-FP- 17A r,-u'j 101 17jS~U 

DIS:POSITION: ACCE~r 4 I.~REVIEWER

T2ABLE C-2 (Conu)

9,~fso /eAS ; 17Q isSuE., 

~2~xi7

(EI'U)) IDATE _ _ _ _ _ _ __ _ _ _ _ _ _ 

THE LOCAL SYSTEM IS DEFINED AS FOLLOU'S: --- ___ 

L COORDiI'ATE ,-LS 

(+ X) IS ALONG TIM AXIS OF TIMl PIPE, AFf 5 

OUTWARD FROM EQUIPMENT .  
(+ Y) IN THE PLANE OF THE LOCAL 

X-AXIS AND TIME GLOBAL +Y-A"IS F 

UNLESS THE LOCAL X-AXIS ISA 

ALIGIMD WITH THE GLOB3AL Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BE + 

PARALLEL TO THE GLOBAL X-AXIS. zF 'M 
(+ Z) ACCORDING TO RIGHT HAND RUL-E 

EQUIPIXENT LOADING SUMMARY 

Po~frn N'O. A17- /S53 EQUTIPmENT NO0. PUM'P 12A~ (s.,Cmo N7) 

(Fill in Rows as Applicable) 

CAILUELATED Fu AP0LACm2 (LB) CLLA'"ED MO,1FINS F-1. LBS

ILOADING FX FY FZ
_____t_ ___ ____ ___ 4

-(/20 /1
4- t I

+ t T

-78' lcGc0c

-2z-7/

197

4274
4- 1 .1

I1091 5 4-2

MX MY HZ

-(753 

-04-

-(24.5,

( 139?

84-73 f 4-3'?2j 3OG,

/6017 2320o3
.1- E+

NAX.  
THERMAL 1 

'DEADLOAD 

Om.T 

DBET

-17 84- 49 
______ 4- r

()02:5 4(71

- 7-930

4Lf104

-72?q-

:374-5

-Z5 32.. 7Z45c'

I �

/173 4308 I5-2031 381(GOC /4-08

ALLOWABLE LOADS

CONDITION FFYFZ KX MY t/1Z

A1LL. 4-000o 4-0 00 4000 I-OooO 140000_ 4-0000

Is SL..&.�i�
4 �-./�JlI

C�,,ISff)CA�&-A

41?p' S >

I i
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ý'E-ve swt< 
"- ' e) -'l

MAX.  
THERMAL 1

DEIADLOAD

OD13ET

DBET

1-4 
VJ2 

I

i-iC 

0

T

SUPE-RVISORFUATHtýR EVALUATION

-2 5 21 t 0

:c 71'le 

lrl?'Vr 7-1115
/"e'c



MSKp~ /1t 

SYSTEM L 1•,50'-FP- 17A isuC 

DISPOSITION: ACCI;PI? ________ --__ "/"__, 

FURTt'JE ,.VALUATION V 

THE LOCAL SYSTEM IS DEIND AS FOLLOWS: 

i(+ X) IS ALONG THE AXIS OF TilE PIPE, 
OUTWAPD FROM EQUIWIPEi, 

(+ Y) IN THE PLANE OF THE LOCAL 
X-AXIS "afD THE GLOBAL +Y-AXIS 
UNLESS THE LOCAL X-AXIS IS 
ALIGNED WITH THE GLOBAL Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BE 
PARALLEL TO THE GLOBAL X-AXIS.  

(+ Z) ACCORDING TO RIGHT HAND RULE

-: C0O0ICINAYE A-EXS] 

.. F.  

~F 
-k -

EQUIPMENT LOADING SUMMARY

PoIN No. A 7- t 8 1 EQUIPMENT NO. ,put1 p z2 ýs our0KN)
(Fill in Rows as Applicable)

LOADING 
t~ rvrr TITU

i .J.&- .." -,.. n A 1 r*i T /ITI_1____ L__ T_ I

-

KXV

FX FZ Mx

-SNTS (FT. TLBS )

MZ

MAX.  
•H!TER•AL -/O/ is? Z6 2 q85 / 15(o/9 -2z ,o 

f ,4 .. . .. . ... "DOA 

E]D-ADOAD k- (307 -203 503 -1,o5 -I13 

S334 21 t 8 7 4371 752G I/535 _004

DBT T 3773 3184 35?Z 1+7/8 Z/39/ Z497 

MAX.  
TH.ER•AL 1 -1 34- -5Zo S/74 1z9?4-z 32•,ZC 2z4-&? 

SDEADLOAD 

'DOB 357/ 4737 4778 /138 766Z. IZ_4-_ 

DBET 4-IZ3 5048 15554- ZOO4- 80-a __/__

ALLOWABLE LOADS

CONDITION FX FY F ' X MY ,,__ _

ALL 4-OD 40ooo 4000 40000 4000c
ALLtr

I I 1
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REV17 C. 15SOG /0 IO Q - 7 17 S-- - ', oA 5• s u c.  

SUPERVISCR 
DATE'-S/Z
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iZ7MAWL'J 'ýAftKEE

.5KI~~iToGOSc 79 

: ~ ~Y S T ~ i 1 (J' ? I A -( 1 7 A ,r s 0. P i T E E 1 0 ; V L? T -~ E *~, V ( 

D~ATE z__ __ __ __ __ __

Mt UiYAL ,yzrF-v I' DM IN!:) ASFLC; 

*. X) 13 A1CDJ't 'Plij /,X!:(', OFT PIiP:, 
OUTWARD FPOM EU ~~ 

Y) IN '1EPLANE OF THJF IkxxAL 
X- AXIS'* AND rii~i GAIXIIAL 4Y-AX[S" 

ALIS:TE--, W',"I- TAE LC~ Y-AXIS, 
'YEN TIM, LCC%.AL Y--AXIS WILL BE 

PA;RALLEL TO ThEIi GIUQ3L X-.AXAZ.S 
zACCOR:hT,"I; TO iRI-AIiT HA4ND RT;LE

4 Vk

-1
W0~ IN& f8-~ EQUIPIVý NO. PUMPlf E'-6,I 5ticlc o

(Fill in 'ýowo as Atpplicable~)

iLCADIINK 
COXD0TIC1 TX

-3'

CA1AJIA~D kC-i 1 2ý3..LB '

14A31

r-f

'7

AIUi.A'~. ;fl2 

I X ei- i tr-i ,

44-i
__-ý .44- t

1tT�TT777Z
.Ax.  

117. t,.;,

D*kD-C AD

2--)g
____________ .4. 7

-� 
_________________________ 

-- I

-4. I

~z1 I 12-6

lS3t

&�23 -5-ri"

AL.1)y'ýA111rQ LCADS

'-4 
C.  

; 4 
.' 

�iv� 
-C 
()

'-4 

"V

IJ

-1��� -

�3933

2-.-

A4$�

�?' f-7A�35

22b- C 2--

DITA"

I

I

FZ I

.4.11 c)_

**2' 16 k
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-, "I- -, "

: ------ -----

l~;K1bG To G610 PAM'ThF. -795 

-
Rr I v t 

WKVr2E'I"
6 KL 

FUR~Tita EVALLUriON - - DT

&MiE LCXJGAL yS'rYST- 13 DEk'INK" AS FOLI-QS 

X'1 13 ALONE' THEl AXIS" OF THE pPIPE, 

OUTrWARD TPOM E£;JIr¶.:MT: 
Yi IN ;IlE Pl.A.NF OF THE 1IXAL 

x-Ax-s AND '*ii' CI1CPAL 4-AXiS 

UNLESS.' Tlfll UX)CA'. X-AMI2 1S 

AL~cE 5-1H TAE: GLCOBAL Y-AXIS, 

,FEN Tit:' ICCAL Y-.AXlC WILL B'E 

* PA-;ALI~l. TO 111F ;IQU)AL 1..).Z 

ACCO!JITI 1 TO iRl* I I' rnLF

+F1

POISN-

LOADINGi 

THxKA 1, 1

rio.Eq Ii-3 IVU1E: NO.  

(Fill' in Rows an Applicable)

1ýo 6 I o4l

Furv1p P-(oIa

- --

-z1,: OAT 40L.  

6ý4c>t 

DEADLCA.7 

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

AI.LOWA~MLE LCADZ".

)L7~ 

F 10 c

L�L �f 16

-4 

C.  

*1 

I a 
.1

FX

5-o -Vý3

)e 660
P L 5LEf 16



~~:,U22 -7957-~ 

tK CbGI TO G1 < .. _____

:;YST~M _CO-FP-tj Ij' 10 ; B 17S5 2 L)AI5U~ E 

FU~T;6`Uý- EVAuLTA NON______3PV 
DATE _ _ _ _ _ _ _ _ _ _ _

rHEF 1Li3GAL v.r~ IS DEFINE AS FOLLOWS: 

J,: i; ALONG 'pt;, OX~(F THE~ PiPl: 
OUTWitD FPOM E~I Wle KlI, 

Y) IN TITE PI.AN-Y OF THE lkX;AL 
X- AXLz AND ~i~GILCIPAL 4Y-AXI.S 

11111-E.,1 IDCA'. X-AM.:; IS 

ALI-Z.ED W7:T Ti"J GLOBAL Y-AXIS, 
7.EN; TH-Ei 1(C%.AL Y--AXIS WILL BE 

PAR-ALIEL TO TIHE MLOBAL X-AXIZ.  

*ý C ACOP, IN AO 1?1i ýT HAND L

cn--CQOC)'WNATrE A'ICS 

2-,Le GilL- F If 

+

Po1INr1

LCOADI NG 

7::?:RMA L 1

E~lrP?~NT OAIINr; SUMM~AIRY 

lo0. 3-O _EQUIlvE-lT NO.  

(Fill. inows an Applicable) 

FX YfF,

101
________________ 1 1-

c 

DBE� 
-__ I ---- I�

I'AX.  

D -EA D:,CAD

0 zi M

2Ao>0

S-~ 7,L)I -TS ,
qi. A- 1 -j%34

'-7

puMP P-615S S q C Tto

mA.ULx i i.~r~lAM; 
MX7 VA 

1/V- 7/2 AL 19 C 

-SC -tIA-

I- a t-..I -

0339-2- t-70"5 15?

- ~~~~3 C> --~3Z 

-2-3 -

ATWJWATRhE LCADS

4 �'* 

C

T

.1
-I 
h-4

I iý)o iý, ý
ý - 6-,q 3

W7LJ-Ll2->11



I,3% 1B I~J \(M EE JT I 2r ?6( 15-

10 ,&T'~ 17 fC-soC : 2 3T2 Co -T 9A1  ,T I ý A O,501-1 

ALr1N-F -17UrJIZ? 

:)ATE ___ -- Is-,)-,__

IMHE IAXAL GSY3FY IL DiYItf- AS L1C: 

#X) 13 AWON(#' TL, XT.' (CF THE PIin;, 
OIPi'WARPD FPOM l- sI f¶: MIT.  

t Y)AINTHEPLANE OF THi,.LCX;AL 
X-AX1 AND GLCPAL +Y-AXLS 

U.NLESS THEIX AJC. X-tXir:; IS 
ALIC5NED WIT~i T{Fj GWLOBAL Y-AXIS , 
TPEN1 THrE I-CAL Y-AXIS WILL EK" 
PA.HALLF1. TO 711IF GLOBAL X-AX10.  

3ACCOR~DT"I; 70 RI' 1 T i(AiND RULE

poi ii. J.-- EQiUIPE1-Vl' NO.  

(Fill in Rows an Arpl icablh)

cALcuLArŽ2� YUh2Z. L�3

P'FM-C0H(ŽUiNATE A-~CS 
i &F 

e2 roatI06u) y 
pft ou -'1'

):Ax.  

)'c,- - -ý Iv0.0 -1 

____ li24 2-9 ý5 6- 7 L____
AIiM.WAR.E IIAD3

I:., 

-4 

4 ;4 

'C 
C)

-l

'.4

:1 
(1, 

U



I.' K fl rrI ro 1 -795-___

D2\xIT! ON: XACAPT 
e 

FURTr.U2 EVAL-UADIOjN I IUr~ ~'\

4ME 1,CrAL SYSTF.Y' IS DFYINI) AS FOUtCV,;

X) 1,; AIO)N'p* 'Pii AXI:', OFi THE P1IPE:, 
OUTWARD FPOM E~i~ 

SY) IN TI1U PLANF OF' THE L(XAL 
X- AXJIS AND ': GLCPAL -'Y-AXIS POO 

u1.Las` Tirr 1AX'C.4' X-A;.( I:; 1s 

ALYIGED WIT'H 7{EH GWIOBýL Y-AXIS, 
"WFEI T~E' LCAL Y-AXIS WILLI BE 

P ArA L1,E1 ' '111 TF GU LB A L X -A X I 

*Z' ACCO1P:)TN%'; TO RI-Ii.HT HAND RULE 

EQUlriNrirN 1 01A12Nr; ';tMM'AIY

poIN?- !1C.. 6 - -

~z&.COO ŽI'AT E A"CS 

Itz LV" 
-.04)JI i

(I~

EQUII-VE;"`' NO, p.~~

,,ill in Rows as ArMlicablv)

CAILCULvPED FuizC L!31iUL". ~ >:~ .L; 

TX F FZ mx MY 

ce,&S 4=) l3(.) t4 

-/s~~-3 5- 0'§ __

I - i I + I I - V

rDBMI 102-4 1101:5- 5ki
i f9 -'-I I --

*;r x

O �;iT 

El

44c�
-4- �

(�fl�O

riTl

A1.LO'ýABt.I~ LA7ADS

F' Z

aý L-~

I t I

_______________________I I-

-1 
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MY £

C

F ' :' 

.*; � 

2 
-C

T

1'ij

NOF- Ar

___I
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LOAD T ., 

I*.AX.

ks-71

44c)
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IMY-16 'ram 
1:,L. -, M CM.:, -IrIV 
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SIMOT"Lod V M-Ni.tTl ;I

+ + 
ILJ 191011ý-D 

S3XV 3-'V V3 0') '1 V-ýa ORi

71- -(:Jcý V- v I Y,/, TL -1-a IV J"j 7, 1,

9T, 9 1 0 ftT

I

Ad i'Zs

4

c F, + ro sv vmod ul TITI) 

01-4 11i IOd 
OVLL773WVOý *Ot4 

jAl"All-Els,

K

lljclvýyl Xlki%111ý0(1" iv

V) Li ILI" 
L31 

0) 
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(50L 1; 12 1 -ýL
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:T2PO:;!7"101,: ACC'IT REV IEWER

YL'.- ýItk iEVAI.U.- TION ______________ 

.7T V~J - DEKINMh AS YOI.LjOWS: 

X) L ACl4i 'LAXIS.. OF THlE PIPE', 
OtIT~kR FP.~M *;~F~~IT, 

+Y) TN Tit~ -. -AE C" PH TI LCA 
X-AIS ID'THIE "ILOB3AL +iY-AXIS 

U NL:,'SS, TME 1,YCAL X-AXIS) 1S 
AL~DWTH TH GLOBAL Y-IkkXI), 

fT"RFN TID, IOC-,,L Y-AXIC" WILL. B-Z 

PAPIME TO Tfl-E (3LC!5AL X-tXIS.  
~~~~) ~ T R1,114~;7uEI~T iuIANIDUL

POI NT N

DATE

I LAIOZ.G C0O40M1ATE AY~ES 
F yM dI *'m

. Z ~ EQUNIVHEiT NO. WoR-Le~ 0\JQ~r N 

(Fill in P~o w as ApP i cable) LI 1 r-"ý!eV 1 30-2.

LCAD T N' 

! X.

(G A IL UL A T M ~ f .. F I 

rX T F! IF

C;ALrCULA'4ID :,*IEýS(-1 LBS2;

YX MYx

J 4 I

j):CA�LOAt)
I_______4--I---tI-I

40 1(0 1 554
____________ 4 4 + T I -

* DB:i 77 237 9 (p ?
J __________I +4

Y 
A.. �.

r.- " I-\.D 
.,.1 n. :

I) � :2

________ I

30

C(0 (

TO

LoLo

I

21

100'

ALLQWA!31 .E LOAD)

I

r

mz

i

(06



40141. COOHOINATE AXES 
Fy 

y x 
- Fx 

+ Q

Sy 

r;VALUATI0J 

1F, ýjEF:N'M- AS FOUIOWS: 

ALC:,,, TiZ aIS CY THE PIPE, 

0',!'11WARD FROM 1,ýUNNEtTl' 

Y 1N Tii'--. PLANT, OF THE WCAL 

X-;%XI5 AND 4-AXIS 
L&AL X-AXI l.; 

AL1.1NED '.,ýIT:f THE; G1,0L -AXIS, 
T',jFjj ICCAL Y-013 WILL ITE 

PARAIIAL TO THS GL09AL X-AXIn.  

ANOMN TO PINT MD RULE

supcRVISOR 
DATE ý_Y2

ADII: ',

ININT 110.
V 

Ej1PYKNT Q.  

A',pplicable) 
-TFT c". -ULAT,'-,D MCKSATT 7L'1B3"- -- YLATED MG,

:, CA D.1 -'. S 
7MMS:

FZ Yx mz

k :1

I a IZ11 

'39

43 

Al e, 3

THEMAL 1

:3 p- 9

AM,0WAB*-F LOADS

(Fill in Pows as 

CAITLA-T,-2) Fý,`,ý', 

Fx I ily



- --..----..-- t---

n

'aN 

-Ij, 

C4 C4 
A1I,

4 
0' 
2, 
2 
U,, 

0; 
U,a.  

I
3' 

(t� 
I..  
If' 
0� a 
a 
tI 
19' 

III 

0.  

if] 
.111 

* �i- 1 
I.  
) 
iii' 
2

LL

JI

2 
0

0

'4) �4 

-C 

L.a 
� 

I�J�'4 
'4.

�1*

w
'fl 
U 
t) 
I'

J 
td 

2





-P.. - - - -� . -

r

z 

02 

4I-, 

'4 3.  

IZ w 

-- .  

'I (a



r -I 

---- L1.

i -, I " .. .  
1,0w fak's,

i~~ . .. ---. ... . ; ._ 

S -"~;1 s.O i j; . '] i ~ * 

L~A, O OPM 3t 1:)

iti 

1I, 

._ , ..... rI ,t " i ÷ -•-- •----J 

p -7- -7- \ ..  

S------------------------------
X-w 

® 'A i11 __i ___

fl ÷ 2, 

' • ," , • 

L ----- ---.

Q- a 0 GNCRT ""' -- 5 i0f 0i •I=w ,.L•o.  

IL 
pRoB.80 L.__ -

NOTE: Lines analyzed on this 
diagram are inside containment

MAINE YANKEE 
ATOMIC POWER CO.  

Maine Yankee 
Atomic Power Station

I 4.3-1e

Reactor Coolant System - P and I Diagram

Y .,

4 
4..

V I

.4:: '"V "

I Figure

- ... . r.-Pw . ' '

I

I
I



..- U.--e.,Nz1;fF aE.VI5 -,a 1iO~.~ / .ITLE C-3 (Con>t) 
- - OAO 

A21 t 141' q 
H-1> I. .I. I 

*15 is -6 T7i 1 JL&j763~ 

PT7 -Zl4S7 i( 

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

fr2 14. C 

[3q ------
-------- Z o la. 1014 1 -L. -19 Z) -70 'Z 1 

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

_ _ _ _ _ _ _ _ _ _ _ _3/_ 0 1-7ý

.1 

p 

I 
*1

7



1zcA.W~~~ -. -.---- ..-- -.-....... ..- _

(5 4P -

- . - ~AT AkJCHO&ý -5- 145iUý25A/473.TOA AI5 -_ ___

I. - .. .. t 
___ ___ ____ I 

r - - . . . . -. 

'I - .-- --. - . . - - - .----------- -

iLZ.YTZT_-. -____ -- -7:--- . ---- . . -.

TABLE C-3 (Con

ý'//

t

.n I. V



ý777



TABLE C-3 (Cont)

)
,yC .~2.' L I13 /1811) 

T H~ 

vsw ."4p , 4•1c'W" 
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MAINE YANKEE ATOMIC POWER STATION

APPENDIX C 

REANALYSIS RESULTS - COMPARISON TABLES



MAINE YANKEE ATOMIC POWER STATION

SUMMARY OF

TABLE C-i 

COMBINED LINE STRESSES

Problem No..  
(System) 

16A 
(HPSI) 

16B 
(HPSI) 

803 
(RHR/RC) 

728 
(PCC) 

795(Part 
(CS) 

70 
(RHR)

Primary StressesH 

UPSET 
FAULTED 

UPSET 
FAULTED 

UPSET a 650 F 
UPSET Z 450 F 

FAULTED a 650 F 
FAULTED a 450 F 

UPSET 
FAULTED 

1) UPSET 
FAULTED 

UPSET 
FAULTED

Allowable Stress 
(psi) 

21,972 
32,958 

21,972 
32,958 

19,200 
17,700 

28,800 
26,550 

14,400 
21,600 

19,620 
29,430 

17,700 
26,560

SHOCK3 Maximum Calculated 
Stress at Point No. (psi) 

4,681 Z 39 
4,901 a 24 

2,494 2 235 
2,719 Z 235 

5,365 a 30 
6,388 a 1 

6,109 Z 30 
7,297 a 1 

3,757 2 204 
3,608 ' 216 

9,593 a 46 
17,732 a 46 

8,031 2 21 
13,030 a 11

NPrimary Stresses: 

Definitions:

Upset SLP + S o + 50BE ! 1.2 Sh 

Faulted Sp + St + 50E : 1.8 S 

Sh Allowable Stress at Operating Temperature 

SLP Longitudinal Pressure Stress 

SOIL Dead Load Stress 

SOBE Operational Basis Earthquake Stress 

SDHE Design Basis Earthquake Stress

1 of 1



I 4,ý A ____________ 

ItVE. L VZ ai piu- ' T 3YZTEM &g• '•L C"'"' •. 1 .5.5 -FP- 14-t .i'•'•.u '• 1 I4•' • c, -g-• " tC " 

IZPO3ITION: ACCEPT _ _ _VI_'__ 

FURTHER EVALUATION SUPERVISOR 
DATE 

THE LOCAL SYSTEM IS DFINED AS FOLLOWS: LOCAL COO'Ci.ATE AXECS 

(+ X) IS ALONG THE AXIS OF THE PIPE, 
OUTWARD FROM EQUIP-ENT m '-Y 

(. 7) IN THE PLANE OF THF. LOCAL 

X-AXIS AMm THE GLOBAL +Y-AXIS 
UIN'LESS THE LOCAL X-AXIS IS 
ALIGNED WITH THE GLOBAL Y-AXIS, THEN THE LOCAL Y-AXIS WILL BE F M • 

PARALLEL TO T=E GLOBAL X-AXIS. z 

(+ Z) ACCORDING TO RIGHT HAND RULE 

EQUIPMENT .LOADING SU.M.ARY 

POINT NO. EQUIPIENT NO.  

(Fill in Rows as Applicable)

CON'DTTION

AlOW.A4•IX LCAPS 

FX FY F_7_

I I I

1 of 16

E4

I

0 

H

.MY

I

I



t4r

I
I.

-I

CONDITION

A11OWAtII.E LOADS 

FX FY.2 F71 

2 of 16

MX -

Z !"r 4rvrA--eCHAR~GE ~ _____ 

SYSTEM vCoiif'- Z v.&J5Y FP l- "~ 14 4d ~ 

DiSPOSITION: ACCEPT RV__ _ _ _ 

FURTHER EVALUATION SUPERVISOR 
DATE 

THE LOCAL SYSTEM IS DEFI D AS FOLLOWS: LOCAL COORVI.ATE AXE-7 
+ X) IS ALONG THE AXIS OF TIU! PIPE, L A. X 

OUTWARD FTROM EQUIP"ENT 

(+Y) IN THE PLANE OF THE LOCAL - D 

X-AXIS AN TiME GLOBAL +Y-AXIS r * .  

UNLESS THE LOCAL X-AXIS IS ---- 

ALIGNED WITH THE GLCOML Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BE 

PARALLEL TO THE GLOBAL X-AXIS. 
j 

&+ z) ACCORDING TO RIGHT HAND RULE 

EQUIPMENT LOADIING SUM'MARY 

POINT NO. ,_,, EQUIPMEnT NO.  

(Fill in Rows as Applicable) / 
.CAC ULATED FO73CES KB) NCALCO D :"'c:;i's '2" 

LOADING I FZ ______, __ S....... FY FZ Ima MY,,,

...... ".



•SK /07 '/"-'8'e.' 2 PROB.

SYSTF2 /?//A' lI55AF1 

DISPOSITION: ACCEPTF 

FUA~'uitk EVALUATION 

THE LCAL SYSTEM IS Dac'INED AS FOLLOWS: 

+ x) IS ALONG THE AXIS OF THE PIPE, 
OUTWARD FROM EQUI.EIJT 

C+ Y) IN THE PLANE OF THE LOCAL 
X-AXIS 94D THE GLOBAL +Y-AXIS 
UNLESS THE LOCAL X-AXIS IS 
ALIGN•D WITH THE GLOBAL Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BE 

PARALLEL TO THE GLOBAL X-AXIS.  
(+ Z) ACCORDING TO RIGHT HAND RULE

- /_S""'E /V.5

SUPERVISOR 
DATE 9 1 ,i/,i7( 7(9

LOCAL COORDINATE AXES 
'F

EQUIPMENT LOADING SUMMARY 

POINT NO. 9/-,200 EQUIPM-ENT NO. A .- 7,4r/'/ 

(Fill in Rows as Applicable)

CALCiLATLD FCKCES ,LB) 

FX I FY FZ

NAX.  1* 1 T i
MAX.  
THERZMAL I 

DEADLOAD

+ t t�T

4 '1 1 1

DBET $'7�72 / 7 ';fQ

-- 4 -____ -

AIJ,OWA!3LE LOADS(t'cd, K/O 8 )

• T"PTC•N
FY

A -

FZ

___ __ __ __t___ -fff~ rlz z5- ;

I T --

3 of 16

MY
! MZ

'-., I- 4&c�/147/�• '�--

] Vt i/?7�

I-1 

I

ii.

ý41 / e' 70

7-el 9.5 ////.- 6

jf • ....

I

L

rr)r!Ti-. TTON

r,

0
7 c/

i 
Z

I

7 irr,5'



MSK-/o 7 •-d_.-/'•2 P8OB. :0.3 

SYSTEM AtA ___ 

DISPOSITICN: ACCEPT 

PUATIizK EVALUATION 

THE .•OCAL SYSTEM IS DEFINED AS FOLLOWS: 

(+ X) IS ALONG THE AXIS OF TI'E PIPE, 
OUTWARD FROM EQUIPIE1NT 

(+ Y) IN THE PLANE OF THE LOCAL 
X-AXIS AND THE GLOBAL +Y-AXIS 
UNLESS TIE LOCAL X-AXIS IS 
ALIG"EID WITH THE GLOBAL Y-AXIS, 
THEN TIME LOCAL Y-AXIS WILL BE 
PARALLEL TO TME GLOBAL X-AXIS.  

(+ Z) ACCORDING TO RIGHT HAND RULE

/3
REVIEWTER AiL i

SUPERVISOR .• 
DATE L i

EQUIPMENT LOADING SUMMARY

Poi NT o. - 7e;" EQUIPM..ENT NO.

(Fill in Rows as Applicable)

LOADING

•,9, 79

LOCAL COO•O4IATE AXES 
4F 1 

4tM Y -- ÷M 

F" 

+ z tz

1��..

I
C7l95 ,2

I ---------------------------- I � f�r�1 V!)�'

r.ATPAILAThD iNiRCES �LB)

FX FY FZ MX MY

STHIEPJ4AL 1 

, 1 DEADLOAD 

SODE 7 77 7,__. '2 ' 

DBET //311 •-'-, 2 "9'7 5/3 F' 

MAX.  
THERMAL I 

~1DEADLOAD 

OBE7T 177 /70 2 /ý2eZ ;2 

DBET 75" 7r 67e"3 /2 7,7 7/13/ /2 / 7

CONDITION FX FY FZ .X MY MZ 

4 ~ 6L

Acc45
4 I t 7

4 of 16

__ J IlL I .. ..

CA CUA• l FC CE .... ... . . . CA CU .q I) ICMhu Z1 Ij L

1 1/2. jr/ "7 7

AI&X3ABLE LOADS

"crc"41 ,17 f?
i



0., I _.. j .. T , -

)IZ:?C'ST10N: =;Fani Z410__ 

F'W?ýTjit( IýVALCjA&.16.4

20A __s

ZJi) J DATE 

THE LOGAL SY-T-1 13 NEI ~ AS3 FC'LLC"W.:O 
4+ ) TS ALO[1"u i AXIS 0-F Tlfr PIPE', 

+ Y) T14 Tj1; FLA:.'-" C F T T LOCAL 

X-AXlS AN-) T~GX!A YAl 

ALINT~ WI'~THE GLOBAL Y- AXIS, 
THEIN THI LOCAL Y-AXI.' 1411L BE 
PAPALLEL TO THE GLOBAL X-AXI2.

+ Z) ACCORDINI3 TO) RIGHT HAIND RUILE 

EC2VIPMENT LOD SU 1hMMARY 
Comaf1ivco Sj~o 

P0II21.110.O A~ t)iSý ZQJJIPMEUT NOK.  

(Fill in Rawts as3 Applicable)

4AL CCQ0FICCINATE A'Y 

4 4Fy

rRom 1,10pipy R.CAI 
_9A3-7T~

LC.0,DING

T'.A

Fx

.3-5

FZ

�,r.,t � 
'..' ,t.Lt.J %J tJ4'� Sn,. - �. -.

my
- t- -7 7T -N

- I 2 - 14-

HZ

_OF 5-3 -7

/0 14~5 880 / Z3
I I -

/32-

A'JAYWAAI !, 1A'003

2c;7 N ~ F 4 -F'Y

(ALL LO.

5 of

;015 WITI

776

_y2ALFA_ 
11A1 4LL 4

:TUR-t: '.S A 
WL4 AB L67)

LcUA�1�-

In
I.,

5' 

C.

C-i, 

I-'

U 
�5 

C-

I r, Ir". " ýL'l I Mnll (ýT LBSf , :ý T " I I J'i S. 'rý!j P t" "' 3

L

. FIX XY- V. z

L 0A P-4



DIP3IIN ACCEPT4

F1 -T EAkr,:A' 
- - -

THE cX;AL SYSThMt :13 DEFIN7D AtS FCLO 

X) IS AUeN"; AX:.3 OF Tifl- PIrPE, 
OUTWARD i2 .I KN 

Y) IN THtS FLA:;:, CF' 'riii* LOCrAL 

X-AXIS AIr.) THE GLOB3AL +Y-;,XbS 
U!ITZZS THE- iOCAL X-AXIS 13 

ALIGNED WITH THE GLOaAL Y-.AXIS, 

THE THES LOCAL Y-AXIS WILL 33E 

PAPALIZL, TO TILE GLOBAL X-AXIZ,.  

(+ Z) ACCORDINC TO RIGHT HAND RULE

LOCA.L C0OHOINATE AYES

I

EcjVIPmE LOADING; SbMIMARY fIOM AI (-rtr RVA,~ u- ;~ 

C O M B IN Z O ' OC.7 1O f'/ 7 ý I F V T O 

F0114" 11O1. AN- UWN O

ý~C",MTTTO 

T1: L 77

(Fill in Rowe an Applicable)

rX n'- FZ
J. 9. r

d26

17

/

/6 1 3 0

a/ /19

133
-- I I

C CULA'i~ kO4E.T LIM _ 

IVX HZ 7

/ 8

6•77 

74-Z

-3' 587

L 18;
q& - 1 -4

t.1 

I1 

* I..  

H 

Q �

I 

Co 
:z, .-. � 

3 I-, 

�i; 
Ia4 �

A~jaA!I.!IkADS

-- 73



4LIEFT _./ 5 , -' , % i. "-_ . • TABLE C-2 (Cont j 

,MSK 11 oý O :' OB. 7 / 
MSK ~_ 7/G 17i~?C 79• IO I7~ ISuC 9 MI$~g17C 1SU 

SYSTEDI .. l. % - - - 17A , ." 

DISPOSITION: AcUAIO REVIEWER 

FUxUTttR z;VALUAi.ION Q_________ SUPERVISOR ____________ 

ao DATE 4Y1_______12____j

THE LOCAL SYSTEM IS DKFINED AS yFOLuULWS: 

(+ X) IS ALONG THE AXIS OF THE PIPE, 
OUTWARD FROM EQUIRIENT 

(+ Y) IN THE PLANE OF THE LOCAL 

X-AXIS AND THLE GLOBAL +Y-AXIIS 
UNLESS THE LOCAL X-AXIS IS 

ALIGUED WITH THE GLOBAL Y-AXIS, 

THEN TIE LOCAL Y-AXIS WILL BE 

PARALLEL TO THE GLOBAL X-AXIS.  

(+ Z) ACCORDING TO RIGHT HAND RULE

LOADING 
rxT4rTmTcTN

- L'-"'"'-'4 4

PoInT NO. q 13 
(Fill in Rows as 

CALCULATED FORC

Fx FY

1

.~COOROiN4ATE AYE-L: 

er 4,(• F,

I

JADING SUMMARY

EQUIPmENT NO. Pomp 12A 
Applicable) 

ES kL.) CALCULAtkED MOMEN-TS (F2.LS 

FZ MX I MY MZ 
I 4

-II
I 9 1

-47 

-781
I I 1

2-7i9
____________________________ 4___1

-2Z7/ -1753 --tz2ZS

19 7 -5 ~ I 'f3?

4274 8473 14-ES7-

54z" 1/5017 ZS?203 :374-5

- ii:

ALLOWABLE LOADS

FX FY FZ MX
J'IY�

ALL 4-000 4000 4-000 4-0oc00 j40000 4-0000

* S t-r 6m rL_>' +CC '-7 4

is L�LJC-�eI v-.�JA/ y2,fL� 
- 4-

CS�/�A�Ebj -� �

.. . ..  
25, I '9 ,I6 t)IIL

7 of 16

-, � g�-xc L t-�-v'r T.'�"$ g,'�-� S

MAX.  
THERMAL 1

DEDLOAD
E-

OBTE

DBET

CONDITION

MZ

S.. ....... m

/S &4'ALjC7;ej r;v

77 
/GOO



SYSTEM4 11 50 j~ -FP- i 7A / sa C I Q' 17R isS J G; 17 -(SsL- / 

DISPOSITION: ACCE;PI /-- .4/-,§ - 6E. '5 

FURTfttEi L,'Y1ALUATION "' SUPEPRVISCR
DATE 4//'/7",

rHE LOCAL SYSTEM IS DEFINED AS FOLLOWS:

(+ X) IS ALONG THE AXIS OF TiU PIPE, 
OUTWARD FROM EQUIWIEIT 

(+ Y) IN THE PLANE OF THE LOCAL 
X-AXIS AND THE GLOBAL +Y-AXIS 
UNLESS THLE LOCAL X-AXIS IS 
ALIGNED WITH THE GLOBAL Y-AXIS, 
THEN THE LOCAL Y-AXIS WILL BE 
PARALLEL TO THE GLOBAL X-AXIS.  

(+ Z) ACCORDING TO RIGHT HANI) RULE

EQUIPIMENT LOADING SUI.MARY

POINT NO. A;7- 13 1 EQUIPMENT NO. POM 12R-(5uCTION)

(Fill in Rows as Applicable)

LOADING 
CONDITION 

MAX.  
THER&MAL 1

C AC ULA2ED F0C1 :S 

FX Iy

1o90 /8?

-I
-

4

FZ

CALrUL,ý ED TNE (FT. L '

MX
i t

2663 zq85

MY

/5619

MZ

DEADLOAD -z___________ 
_____ 

,4- -2007 3 50S --/Gc - /3 

OBET 187 4371 75'• 1153-

DBET
-3773 g59Z 1+718 z4-97

MAX.  

TI-t1AL 1 -1Z34 -5Z2 5(74 jZ94-z 3&ZQz 2i-07 

SDZADLOAD 

•0s. 3571 4737 4778 /&38 766L, ___-__ 

DBET 4-ZB 504-8 554-1 .004- 8094- 1 Z-l 8

ALLOWABLE LOADS

CONDITION 

ALL

FX FY FZ MX MY K Z

4o00c) 4000 1 4o0 0000 1-o1400 00

8 of 1

.COC 00F INA TE A )"ES 
~F

'-4 

I
� 
E4� 

U

16

f ILIr 1' '4?, .- I

= I *

-. A.-h~ 0& J.

c. 3 -7 Q r7-

I

t |.1% l



SJ -

IZ- A---P-1 AI1

ME 0'A DYrMISD'N AS FOLLOW!,: 

X) 1 A1,01', T~HE AX I:;COF TVE P1 Pi:, 

OfTWAHD FPOX Er.i IPVMT.  
*~y) pq TIM, PLANE OF THE IDSAL 

X. AXIS AND Thi &CIAL 4Y-AXIS 
THUES W~~LCA'. X-AMXI, 1S 

AkLIC !;;D W'ýTliT 71E GL:BA L Y -AX I S 
-,EI%* T~IE' lk,,AL '(-AXI3 WILL BE 

PA':ALLFL TO "IlF~ (UPBAL X-AXIS.  

A CCo;?':uINf; TO 1?1-'iT H!AND RULE

'A 

Fr\ t

poim~~~u~ 'P-c. If$/Z A QIE O
5 (4C-fc o

f.Fil in ' owo as AT.-plicable)

I CAl LAr'C�t z!�2 -

Yx Ff FZ

IF.X 

l\2cy Ad 1 

1) 11 M"- gBo

�igy O&77?.V 7- 3�ff ____

�.AX.

.�AD:.c Afl

�3C)

I t -- I

Hx

- -I2218

- 'P

�4E3o7�

-5-75-

441 V)�oS

A I.WWýA TIT LC ADS

lkCADING 
r(i T 'T C'.?

T

!Ji

:2-&2-3

-121-

C, -B 

OAS- Ust



N) MtAINJM ' A t-!K EE- (j~ir 

tV2K W3ITO 4610n.79 

FJI~TI~ EVL~t~rON -- DATE -j

VA{E IbAL SYSTFY I DEYIN.T) AS' FQOtC.W!: 

X) I3 Alk)Nfo TfW: AXAI: (-F THE~ PI PF., 

OUT'WARD FPROM E;UI 

Y) IN THEt PIA.ANE OF T1~1i, LCAL 

X -AX 13 A ID "& H *.j G L0 AL *Y -A X IS 

UNI.E5.3 THE~ IXCA!L X-AXIS~ IS 

ALIiYTS-:D- w'A'MT;{ GLCAL Y.-AXIS, 

TF.EN T~i' LkCkL Y--AXIS WILL 3-

PAiýALL1.F1 TO T11F~ (j1AO9AL X-.AX10.  

Z I- ACCOR4IPT"M TO "I dI-T HAND PULF

P0110-1lO

t;ý-COO WCNATE A!CS4' 
5q~~ LoMu 

+FI 2ý v 

zA

EQUIV~~NO. Uvf -J 4.r(I

LCADING 

V. AX.

(ilin R~ows ani Applicable) 

AD F&LB; 

FX F "F4

j714-

t.AX.  

'azj�T)Z AT)

-014-1l

c;KCLx Z):¶jp~~*~.

s-'I 

A- .2 3::; o7 z AT4 

-~ T~ 9(7 )V7 

6c)2 1Z

_11~W!Z LC AD.S

* -4 
C..  

q 
I' 

'I 
t 

I-j� 

z�.

jLjkT)lt;r;
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MAINE YANKEE ATOMIC POWER STATION 

TABLE C-3 (Cant) 

Problem No. 70 

RHR System 

No Pipe Restraints
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C.

April 2, 1979 

United State* ?Nueltar Reltulptory Conni'o 110n 

Washlingpofl. D. C. 20555 

Attentiont Office of N4uclear Eeacl7.i Ttepulatiom 

Mr. Unrola R. benton.. fOlector

,sJ -<

3nsf arence: (a) License NoD. r'9-36 (Docl'et No. 5fl-301 

(b) uUSIRC Otdeiv zo Showi Cause for Mt.P(N (1nrril Plitreii 11 '1901

D~ear S1irt 

Subjct:t taine Yatikee, Axoapr to USN'RC Order to' Ahvlw C-t-1, 

In accordance witb tile roquircreflts nost faitle In TO CIJR rnit 10l 

we hereby subnit thirty-four (34) additionnI naplen cof ?Tanui:i Vnew,1&'.  

answer to the USIZRC order to Fbow cause, (PRefare'Dr~p h). 'Iiii.'1 "a~lp n.  

and five (5) copies of this Prov~er w-ere isep*r&%tety bemt l I o .e, c-i to vellir 

office. In addttion, we haive also hrntl dolIv~tr* to Vnil, othe lntrot 'n 

Report for the ?1nine Yankee AtovIc Power Station, dnted April 1,IVO 

which was cor'pleted by Stone & hW.bptarl 
and the Contanvwrnt. Sipny 1'tivinp.  

Amalyasle of Pipe Supports H1-51 mad 11-53.  

We trust this infor~ation will be of service to yo':r I" perrf(aa"C'v 

an evaluation for Itaint Yanrker. Should you have any m~toI'.r" 

contact us at once.  

Very truly yours, 

M~INE TAMKE ATn!,IJC PovFp. CQojrAt:Y 

Vice President 

EncloLlrest 
1) Originali and1 5 copies of 'Licesobeta answer to 

show cmuna flrdrr 

(provided separately).  

2) Thirty-four (34) addition'al copies of Licepmea'm 
~Anvo t~i #laa'

cause order.  
3) Interim Report by Stone & Webuter dated April 1, 1979 (PravIde'J 

separately).  

4) ContaiuW-ent Spray Piping Analysis of Pipe 
Suppowts H1-51 mild H1-53 

(Provided1 separately). 790404010,>-

/ I *� If �..v>! 

s *r, 

�., .. r.a.,t � * a 0 ; i. �,iri" 
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ATOIIC POWIER COMPARI7 
S "" " NGt'NEER NG 'r I•CE

April 13, 1979 
B.3.3.1 
WMY 79-33 

United States Nuclear Regulatory Commission 
Washington, DC 20555

Attention: 

References:

Office of Nuclear Reactor Regulation 

(a) License No. DPR-36 (Docket 50-309) 
(b) MY Letter to NRC WMY 79-31, April 12, 1979.

Dear Sir: 

Subject: Maine Yankee Seismic Piping Analysis 

As discussed in Reference (b), Maine Yankee has reviewed the 

PSTRESS/SHOCKI and NUPIPE-SW comparison conducted by Stone and Webster.  

Three piping problems previously analyzed using PSTRESS/SHOCK1 

were reanalyzed using NUPIPE-SW. The resulting stresses, forces, and 

moments were compared with the original PSTRESS/SHOCKl results. The 

general stress distributions were similar in shape, with the NUPIPE-SW 

results lower in magnitude. Some of the low stress points from the 

NUPIPE-SW analysis were higher than in the PSTRESS/SHOCK1 results, but 

these were not britical stress values. One would not be surprised 

to see small difference between two different analytical methods, so 

these differences are not considered significant.  

The three problems selected for the comparison were "typical 

piping problems" in that they were three dimensional piping arrangements 

consisting of elbows, tees, reducers, valves, and piping of different 

sizes. See Enclosure I for details.  

Based on the results of this study and detailed discussions with 

Stone and Webster engineering personnel, Maine Yankee concludes that 

PSTRESS/SHOCK1 is a suitably conservative method of seismic analysis.  

It is our conclusion that the piping systems analyzed using PSTRESS/SHOCK1 

are in compliance with the FSAR requirements for seismic category I 

piping.

As also stated in Reference (b), Maine Yankee has conducted a 

field check of piping restraints included in the re-analyzed piping 

,problems. Some discrepancies between the as-built hangers and the 

FP-series piping drawings were found. This was not unexpected since 

the FP-series drawings were not updated during construction to reflect

7 904 180 25.1
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United States Nuclear Regulatory Commission April 13, 1979 

Attention: Office of Nuclear Reactor Regulation Page Two 

hanger modifications.. Hanger design was based upon the hanger design 

sketches and design calculations.  

No non-conservative discrepancies between the hanger design 

calculations and the field checks was found. (In some cases conservative 

discrepancies were found - i.e. a 4 inch channel was used where 3 inch 

channel was specified).  

To summarize, no modifications to any safety related piping or 

supports was necessary as a result of the PSTRESS/SHOCK2 re-analysis 

effort. Two piping restraints were modified to account for the base

plate flexability considerations of I&E Bulletin 79-02. These modifi

cations will be completed prior to startup.  

As a result of the studies described in this letter and our previous 

submittals, Maine Yankee has demonstrated that all seismic category -

piping in Maine Yankee is in compliance with the FSAR requirements.  

Should you have questions on this material, please feel free to 

contact Mr. J. R. Hoffman of this office.  

Very truly yours, 

MAINE YANKEE ATOMIC POWER COMPANY 

Robert H. Groce 
Licensing Engineer

RHG/cs
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ENCLOSURE 1 

A comparison of PSTRESS/SHOCKI and NUPIPE-SW for a typical 
Maine Yankee piping problem.
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•IlAIE . A. E TURNPIKE ROAD (RT. 9) 

. ENGINEERING OFFICE WESTBORO, MASSACHUSETTS 01581 

401 .. 617-366-9011 

B.3.2.1

WHY 79-41

May 2, 1979 

United States Nuclear Regulatory Commission 

Washington, D.C. 20555

References: (a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g)

License No. DPR-36 (Docket 50-309).  

MYAPC Letter WMY 79-34, April 19, 1979.  

MYAPC Letter WMY 79-27, April 2, 1979.  

MYAPC Letter WMY 79-29, April 3, 1979.  

MYAPC Letter WMY 79-31, April 12, 1979.  

MYAPC Letter WMY 79-33, April 13, 1979.  

MYAPC Letter WMY 79-34, April 19, 1979.

Dear Sir: 

Subject: Maine Yankee Piping System Seismic Review 

This letter submits for NRC review information requested at 

a meeting between Maine Yankee and NRC on April 20, 1979.  

Attachment 1 provides the amplified response spectrum (ARS) 

curves that were used for the sample problems submitted via 

Reference (b).  

Attachment 2 lists the support stiffnesses utilized by 

NUPIPE-SW and PSTRESS/SHOCKl. The problem numbers refer to the 

sample problems submitted via Reference (b). The ANSI B31.1 flexibility 

factors for elbows and tees are used in both NUPIPE-SW and PSTRESS-SHOCKI.  

The modifications performed to supports H-51 and H-53 were completed 

in accordance with the requirements of the Yankee Operational Quality 

Assurance Program (YOQAP-lA). Certified material and qualified welders 

were employed; a visual examination of welds was performed in 

accordance with Yankee specification requirements.  

As discussed in our April 20, 1979 meeting, Maine Yankee was informed 

by Stone and Webster that three versions of the Shock program of an 

earlier vintage than that verified in the Reference (b) report were 

utilized in the design of Maine Yankee. Listings of those versions are 

unavailable; only computer output from archives is available.  

79050O 4O6C 57



United States Nuclear Regulatory Commission 
May 2, 1979 
Page Two 

A sampling of problems was selected and rerun on PSTRESS/SHOCK1; 

results from this run and the earlier versions were compared. The 

pattern of stress throughout the piping runs is generally comparable 

between PSTRESS/SHOCK1 and the earlier versions (denoted as SHOCKO).  

In some cases SHOCKO results in higher stresses and in other cases 

SHOCKI produces higher results. Attachment 3 provides the results of 

these seven (7) reruns.  

Although program listings for "SHOCKO" are not available, conclusions 

about their adequacy can be drawn from existing information. The use of 

SHOCKO was terminated prior to May 1971, when the "Robinson Fix" program 

was initiated. The "Robinson Fix" program resulted in all piping 

stresses and support loads being increased by a factor. The factor was 

equal to twenty-two (22) times the zero period acceleration divided by the 

peak acceleration from the original ARS. For the design basis earthquake 

(DBE) the factor was on the order of three (3) to ten (10) depending on 

the building and the particular elevation in the building. The requirement 

was that after being increased by these "bump factors" pipe stresses 

had to be below Code allowable (1.8 SH) for emergency conditions and 

support loads had to be below yield. If these requirements were not 

met, the system had to be resupported or re-analyzed using a modified ARS.  

In either case the analysis of record would be dated later than May 1971.  

Thus, we know that as a minimum all SHOCKO piping problems have stresses 

below FSAR allowable, even after having the stresses and support loads 

increased by the "bump factor" from the Robinson Fix.  

The effect of these "bump factors" was seen in the SHOCK2 re-analysis 

effort - no supports or piping systems exceeded FSAR allowable loadings 

after re-analysis even when the original design was based on a method 

of questionable conservatism, i.e., the algebraic summation method of 

intra-modal combination.  

As stated earlier, in some cases the new SHOCK1 stresses and loads were 

lower than SHOCKO, producing even more conservatism. In the cases where 

SHOCK1 produced higher results, the magnitudes of the increase are less than 

the corresponding "bump factors" for those systems. Note also that additional 

conservatism is present in that the FSAR values are significantly below 

levels that will result in failure. Support loads have increased in some 

cases. The major load carrying supports experienced load increases less 

than the "bump factors".
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Based on the results of these studies, Maine Yankee concludes that 

"SHOCKO" results in piping designs that are conservative with respect to 

current criteria; this information, in conjunction with previous submittals 

on this subject demonstrates that Maine Yankee can withstand the 

effects of the design basis earthquake.  

It is Maine Yankee's conclusion that the above information and the 

information presented in References (c) through (g) demonstrate that 

the requirements of the Order to Show Cause of March 13, 1979 have been 

satisfied and as such we respectfully request an expeditious review to 

allow speedy plant restart.  

As additional support for these conclusions, Maine Yankee will submit 

under separate cover summaries of stress comparisons, natural frequency 

tabulations for SHOCKO and SHOCK1 and a listing of support loads for ten (10) 

SHOCKO problems covering the three versions of SHOCKO used in the design of 

Maine Yankee.  

In addition, Maine Yankee will submit a comparison of PSTRESS/SHOCKO 

and NUPIPE-SW for one (1) problem from each of the three versions of 

SHOCKO.  

Should you have any questions on this material, please contact 

Mr. J. R. Hoffman of this office.  

Very truly yours, 

MAINE YANIKEE ATOMIC POWER COMPANY 

W. P. hnson 
Vice resident

JRH/slw



ATTACHMENT 1 

Amplified Response Spectrum Curves 

for Problems 39, 62 and 63
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ATTACHMENT 2 

Anchor and Support Stiffnesses 

for NUPIPE-SW and PSTRESS/SHOCKI



Anchor & Restraint Stiffnesses (lb/in.)

PROB #39 . Anchoro

Restraints

PROB #62

PROB #63

Anchord)

Restraints 

Anchor( 

Restraint

PT. NO.  

1 
40 
11 (y) 

(y) 
(y) 

1 
27 
53 
73 
45 (y&z) 
161 (y) 

1 
27 
17 (y~z)

NUPIPE 

1 x 10 16 
1 x 10 16 
1 
1 
1

1 
1 
1 
1 
1 
1

x 
x 
x 
x 
x 
x

1016 
1016 
1016 
1016 
1016

SHOCK I 

1 x 1015 
1 x 1015

1 
1 
1 
1 
1 
1

1 X 1016 
I Xli 16 
1 X 1016 1 

1 
1

x 
x 
x 
x 
x 
x

10 15 
1015 
10 15 
1015 
1015 
10 15

x 10 1 5 

x 1015 
x 1015

06 Way Restraint



ATTACIMENT 3 

A Comparison of Pipe Stress Results 

from SHOCKO and SHOCK1 

for Identical Piping Geometries
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rDaniel Collins - DfRAF1 Meeting Minutes for Small Bore Piping Support Meeting -Reply 

From: David Kern , 
To: DXC1 @OWFNDO.OWF4_PO, .  
Date: Thu, Apr 1, 1999 5:37 PM 
Subject: DRAFT Meeting Minutes for Small Bore Piping Support Meeting -Reply 

Dan: 

Great summary of the meeting! Once additional comment may be worthwhile for future follow-up. During 
the meeting they indicated that their analysis to date did not address wet lagging weight. With your 
background you indicated that this may be applicable to their accident scenarios.  

I think it would be useful to note that observation and state that they acknowledged it for further review.  
Documenting this observation would be useful in case either of us is reassigned before the NRC does a 
closeout review.

Dave

Page 1



Daniel Collins - Re: Meeting with Duquesne Light re: Small Bore Piping Hangar Issues.-Repiy__ Page 1 

From: David Kern 
To: OWFN_DO.OWF4_PO(dxcl) ,

Date: Mon, Feb 1, 1999 12:35 PM 

Subject: Re: Meeting with Duquesne Light re: Small Bore Piping Hangar Issues -Reply 

Hi Dan: 

My preference would be to hold the meeting here at the site for the following reasons.  

1. If held @ HQ, I don't think the region would agree to send a resident inspector.  

2. Since this issue was found by the licensee and there have determined they meet GL 91-18 for 

operability, there probably would be no follow-up from HQ. Just validation form the resident staff.  

3. It would be less burden to the licensee and would let me have a chance to meet you in person.  

4. I would still welcome a tech staff representative to help listen for something out of the ordinary.  

The other option would be to have the meeting @ HQ. The one good part is it might give me the chance 

to sneak in on the NRR PPR screening if we scheduled this right.  

I'll call you later, 

Dave


