
A27 8 3 02 28 
400 Chestnut Street Tower II

031

February 28, 198W 

BLRD-50-438/82-27 
BLRD-50-430/32-24 

U.S. Nuclear Regulatory Commission 
Region II 
Attn: Mr. James P. O'Reilly, Regional Administrator 
101 Marietta Street, Suite 2900 
Atlanta, Georgia 30303 

Dear Mr. O'Reilly: 

BELLEFONTS NUCLEAR PLA11T UNITS 1 AND 2 - INSOLUBLE GLUE USED FOR PURGE 
DAMS IN STAINLESS STEEL PIPING - BLRD-50-'38/82-27, BLRD-50-439/82-2l 
SL??LXNENTAL REPORT 

The subject deficiency was initially reported to NRC-OIE Inspector 
R. V. Crlenjak on March 22, 1182 in accordance with 10 CFR 50.55(e) as 
NCR 1725. This was followed by our interim reports 3atel April 22 and 
June 13, 1982 and our final report dated September 28, 1982. In our 
January 24, 1983 meeting with NRC-OIE Region II representatives at 

Bellefonte Nuclear Plant, TVA provided justification for the position taken 

in our final report on this noneonformance. As requested by Region II 
officials, we are providing those documents used in support of our position 

as presented in the January 24 meeting.  

If you have any questions, please get in touch with R, H. Shell at 
PTS 858-288.  

0A L-"1NNS VALLEaY ' 'UORIT7" 

L. M. Mills, Manager 
Nuclear Licensing

RHS:r4TW:LHB 
Enclosure 
cc: Mr. Richard C. DeYoung, Director (Enclosure) 

Office of Inspection and Enforcement 
U.S. Nuclear Regulatory Commission 
WA3hington, D.C. 20555 

cc (Enclosure): 
ARMS, 640 CST2-C R. L. Lum 
J. W. Anderson, 902 HBB-K J. A. Rau 
L. S. Cox, Bellefonte H. S. San 
H. N. Culver, 249A HBB-K F. A. Szc 
H. J. Green, 1750 CST2-C J. D. Wil

pkin, 401 UBB-C (2) 
lston, W10C126 C-K 
ger, Jr., E11B33 C-K 
zepanski, 417 UBB-C 
cox, Bellefonte-NRC
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ATTACHMENT A 

NCR 835; REJECTION OF DISSOWO TAPE; 
SELECTION OF ELMER' S SCHOOL GLUE 

FOR PURGE DAM USE



DIVISION OF CONTRCUCTION A&cbmm" A 

NONCONFORMING CONDITION mEPOT 

BLN 78 0 315 111 

NU00er Proeltm Bellefonte hIUclear Plant It I 6 2 6C 835.  

2. Au- Cvil0 I[Wtga [3 M~cjamq.. 13 Sjg~me.Wq C) wWiag A4 0 t9 Ye n 

3. A s3: 0 c n D 0 13 f 0 4. u.se. t es 

4. Tpe 0 Dmm. 0 Fa.* 0 o**~ 0 0*-mAW* 3 O.v.. Procedure tvistion 

h. t*n DeiupIefas Stainless steel pipe butt wels mde on: (1) DecAy aeat oval 57 5ts 
(1ND)-54 welds. (2) aste Disposal System (M)-6 walUs. (3) CMical Additise mad Bon 

covery (11B, 2n, CB-11 Wolds. (4) Spest Fu*e Cooling & Cleaing (lan, 23Nc 01)
welds (5) Reactor building Spray (la).4 welds. (6) Essetial isa Cooling ater 

(1E & 2E) -4 wals.  

Soluble par purge blocks and tape used s stainl stael 

iping system was sot approe by G-39 10.1.7.1 mod G-29 4.LI.1 (b) prior to its use.  

0 Amo 0 Mg- 0 AW8 0 uWA& 0 *W v~r e 

kzfteetatic flms of asysm and visually esam to verity the paper Parge 
lock and tape dissolatio.  

s. e.. o a vsie G-29 to allaw a* of *Dissolv Pr pper 
and Elmar's mater solable school pests.  
asineering to asss that onlyfubricntig matesa - rleased for 
Wxcseretion. 

7. Ac ed s e I [ a O s 0 Ue.  
A.d.. m aone 0 o m * kptuwed b' -I/4 - -

9- EM DeS C As 0 acesman d" 0 0- er(ec4 

A09O.Wd by 0N" 9 F -am _ ________ 

I. D wvoo. a ken es .. M W * **e * fr o a . ..... se6.0 O Y0 O * 

6*Spectebr: o

o. A"10 .. ,. b P..t f.ne. c..0 .%Sm ) ** 

Verified by Cans e Empherm cow 

DISTRIBTIC: 
OCR Initiator and his Unit Supervisor 
SAe QA McdS F1m 
co*ruIonv Equmer 
Sns QA U*t 
otoC QA Me 
Deign Projus Uasoa.r ptons sw s S&a 
*Aatewdae Meseaw -sseco (Code hem at" 
EN DS QA Stoff Chef (Sgnfent NCR's w*Y) 

.___W Site Pep. (_r__ under raont.__116-2



ux- zA=Gvm= S '780 331 05 
Memorandum TENESEE VALLEY AUTHORITY 

TO D. to 1.attareos, ch±ef 78Icala.Zgiera ac 022 
710 1Con Trzar, c±ef* CAX=ti= ServiCe br=c Z 6539 C-9 

"ATx ax 30, UM7 

SUDJZMT X MZZ rUn! - M= W M ALm w== IrM? 

&Nwes of ftsealwa up* an fives emiwss we 4s te toM 
Labacctwy to 6eeule the 8020blitY Of ths 9206 On cbs t~s OT 

=Luwof daa substance and M-4-r aff et Cbs VLV.2W 
cat~ wift cb inl.a stea pl.$aegiz &I". tO bus 4*dml 

-h tq wa atedn to tw 1-foot by 1-=* OtALAu1 stemi PIP" In 
I- h&dwe beakon tope only 

3. zla's SbM Glu 
4. In r.ss'. U~lGa 
5. flow pata, 

*Af a Arn fOr r- 6a79 ths stelaw plEps an rAps ev placed 
in esawalse wte at =or-F Tbe top"s ad admatrme apiad wIft 

za rqps ais l alm theb fla Potcan off la loss 1K 
mias no n1ss &tt~dwd vimb a w badk, Z~ms G~a*

A1Li, an Use's Sb" Man,. adeed to the staiala OtM PIPM Lor 
*5 to 6mnuts before rsesS. -it wsactod, baww cbst d 

&..jv.. raan c th pipes. Af tar 3D =Ixate at 180Y Obs 
I&s XSjOj Cins djesolved fzm dw pipes. Af~ o -1/2 1 , th 

~v back U.rtaI& 80d Cb em" Glin-*3l sd"t he 
sti-a stel PIP.  

All fix*anuplas wesm a tated fee cklacltdsan flaacids cotet 
in saosim with Arm iD 512 for chlorides. rF1arl~ m ese 

by ths Cries specfic e La lctrode mahd.  

1. Adbsi1vs beck 124 <0.1 
2. lwnr'. Gl=s-All < 0.1 <0.1 
3. Mma's %dwol Q.us <0.2. <0.1 
4. Le p~t s 1±te Glue 216 (0.1 
5. floor paste 20 (.  

~~ Buy U.S. Savingi Bond, Regularly on the Payvoll Xaziip Pica
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D. 1. ?attar*s 
March 30, 1378 

aLLats wZAR FLAxT - FURE M RDovAL Fnm wU PIP 

Preleaged espoes of he stainless steal to the five adheirves had 
as Lu effect.  

A recat of the solubility of te Dissolve Tape w requested to 
deteruiae if tbe tape could be remved by a hot vater f1suk.  

The Dissolve Tap was applisd to the lie surfam at thre eactions 
at 1-lack staless and aloed to dry for 24 hos. Mater at 
a temperstare et was passed throuh the pipes at a welacity of 
4 ft/ec ad 5 ft/ec. Is bot astance th tape relmaad ftom the 
pipe Is las th 2 adastas. Alhog t Dissolve Tape was r*l** 
ftm the ples, the abaswe asterial rlamed asolahIs, the hot 
water flub.  

Cen rFae? 

cc. L L bwa, V11A9 C-K 
L. L. Ednds, Wl2D1 C-9 
L K. ogme C 
L 0. Law, S 
LL Mal, man 2 
mE m 431. C-C

----------
Sil
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UWITED BrA.8 GOVERmENT CSB '78 0 4 1 9 052 
Memorandum TENNESSEE VALLEY AUTHORIY 

ro78041I980584 f 
D. X. Patters=c, chief, Mechanica. Enaering Branch, IDC126 C-C 

ROx Gm amer, Chef Construction Services Branch, Z6339 C--K 
S April 18, 197 

C:CLE=AR LAR - URE DAM =YAL FC V= PM ADIIOAL narza 

Elmer's Cw-f t Pasta adhesie ad prwriocs1y tasted Elmr's School Qias me to decusm the soladdity of the two adhesas 
ub"00 on bisw upe aterial applied to stain"" steel piplag.  

Th Dissialwo Taps amd adheive va appllsd to the mIn~s surface of toe sectice at 1-ack sta*s*" p4e as1a1ed to dry f h La*. no tape .a E3mer's Sdhal Glag gag gagg With a vew flesh at 1Mf ta 1-1/2 to 2 min . The tap astag Elow's sOo-artat Past Was summed go les am s 3D sene".  

Alscagh fts t paste appears to be e thele w asedm-L"'R I* t sheald be note thast st babbl" es lyfc 
mdkw th a sdek c*uld a s. e .. oe to hold th* pacs* San 

seo-Ocit423 <0.1 
EZaer's School Clas <0.1 <oo .  

Original signed by 
Ge e Farmer 

ces I. L Sodges, C-* 
1. 0. Lae, Sm-c 

E.Lthall, 17324 C-K\ 
e 14337 C-C 

Buy US. Savings Bads Regularly on Ihe PayroU Saviay Pta

rnI' ~rcr.~~f2w.
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etit0SWG11 ED STATES GOVERNMENT 

cmorandum
MEB. 790626 37.1 

TENNESSEE VALLEY AUTHORITY

w. R. Dahnke. Project Kanager, Bellefonte Nuclear Plant, CONST (2) 

)A R. M. Hodges, Bellefonte Design Project manager, W7C126 C-K 

JUN 25 197B 79D0703O181Cx 

j ex: BELLEFONTE NJCLEA, KIANT - NONC0KFORMACE REPORT NO. 835 

DISSOLVO TAPE AID DISSOLVO PAPER PURGE DAMS 

References: 

1.. mmranldum from F. E. Gilbert to me dated March 15, 1978 (SI-N 780315 111).  

Bellefonte Nuclear Plant - Nonconformance Report No. 835.  

2. Mmora .dm from Gene Farieet to D. R. Patterson dated March 30, 1978 

(E8j Bellefonite Nuclear Plant - Purge Darn Re.aOval from 

3. pamranduix from Gene Former to D. R. Pattarson dated April 18, 1978 

(CS8 780419 052), Bellefonte Purge Darn Rmval from Wielded Pipe 

pf eroweC 1 transmitted the rmnforing condition report to me concerning 

the use of V ater-sOlubi. purge damn and tape at various stainless steel pipe 

We have invstigated the properties of the Dissolvo paper and tape as well 

as. various other gluts "n past&$ (referenlces 2 and 3) and the areas of use 

of the purge dam a" have detmi ned that Do damage ,results f rom the use of 

tha Dissolvo paper. The tape an aeresiduals can be remved by proper 

cleJing and flushing of the afet= lines. The chemical cleaning of the 

System will comletely cleat the areas where. the purge damn and purge darn 

tape were used. Wie foresee no lastig problem from the use Of the"e 

mterial s a&d the ponconfOliWce should rwai n cl assi f i d as. not siigni fi cant..  

Coastuwtiom specification G-29 wa~s revised fall .wing receipt of the Singleton 

Materials LaboratorY p@t (referesces 2 and 3) to allow the use of DissolVO 

papr ad Eior's Schoo, Ss~ a s purge damn material!. Elmer'sa School Paste 

is preerred to Dissolvo tape since it has lowr residul adi easier to 

remove. T7herefore * Dl ssol vo tape should not be used. Concerned partie .s were 

.6 notfWeby poeby D. A. Fraseron 
30198

-

JpZ~koP :DAF-PW 
~ cc:Pay H. Dunha, 110 CAK6 

'~~'" ~~.P~tinim 123 C-A L. Parris, WlIC126 C-K' 
C0. R. Patterson, bflOCl26 C-K 

2787/ Duy US. Savm, Bonbd RquTaviy _0%h "a sr*l Saws P~



~4C *%.~..*q.* 4 %i~~ ~'r~ 

~O7 *0. 0 0 . 0 
-~ ~.. .777! r g ~ WV ~ ~ ~' -. ~ *, 

? -. ** *V%~~* ?.?4... -% 

* ~ ~ ~ , ... j 2O~ I
Tv& 44 IOS.O...I 

UNITED STATES GOVERNMENT 

Memorandum

pEB '790821
TENNESSEE VALLEY AUTHORITY

TO W. R. Dahnke, Project Manager. Bellefonte Nuclear Plant, CONST 
(2) 

FROM : R. M. Hodges, Bellefonte Design Project Manager, W7C126 C-K

DATE : AG 20 sTS 79082460255 .%

SUBJECT: BELLEFONTE NUCLEAR PLANT - NONCONFORMANCE REPORT NO. 835 

DISSOLVO TAPE AND DISSOLVO PAPER PURGE DRAINS 

Please .refer to my memo to you dated June 25, 1979 (MEB 790626 371).  

which discussed the subject NCR and recommended the use of Dissolvo 

Paper and Elmer's School Paste.

Please make 
recomended 
Constructi or 
is a COPY ol

a correction in the last paragraph of the 
reference. ie 

adhesive should be Elmer's School Glue, as stated in 

Specification G-29, not Elmers School Paste. Attached 

the label on the desired glue.

If you have any questions, please have your staff contact Doug Fraser 

at extension 3214 in Knoxville.

CAC:DAF:SKZ 
Attachment 
cc: C. A. Chandley, W10D225 C-K 

Roy H. Dunham, W1lA9 C-K 
J. P. Knight.W1 30 C-K 
JMEDSE48 CK 
7. H. ull, blaz4 C-K 

J. L. Parris, W11C126 C-K 
D. R. Patterson, W10C126 C-K

202

I 

I 
I
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ATTACHMENT B 

NCR 1725



---- i 2 0129 10 8 
N I9 BNP-QC*-30.4 R8 D1VISION OF CONSTRUCTION Attachrcnt A 

LOP NONCONFORPAING CONDITION REPORT Adendum 1-o. 3 

1. Nuclear Project: Bellefonte Unit 1 E 2 NCR: 7 

CASME [3'tes [:No 2. Area: Civil OEIectricl Mechanical 5 instrumentation O Welding Code Item 

3. 0 Other.  3. Activity O Receiving C Storage 0 Fabricating O Installing Testing Contract No. N/A 

4. Type: 0 Damage O Failure C Defect 0 Documentation E Other System cleanliness 
5. Item Description: 

Stainless steel piping systems (Reference NCR No. 835, QCIRs 16077, 16175, 
and 16,199) 

6. nconformanc Desription: Clue used in installation of purge dams has proved 
insoluble during flushing activities and minor glue 
residual remains in piping at purge dam locations.  

Recommended Disposition: ORework O Reject O Repair 0 Use-As-Is 0 Other (Check block andlor Dtail below) Analyze glue residual discovered during flush NMPA to 
determine if there are any harmful elements to stainless ACtion Required to Prevent Recurrence: steel in systems that must meet Class B or C (Si.nificant Conditions Only) cleanliness criteria and have EN DES evaluate

a 
o

specifications.  

NCR I nitor: r f L. R. Willis 
7. Referred to Design Project Organization (DPO): E Yes O No OPo Coordination Contact .J. L. Gee Disposition: As Recommended O Other (Describe) Significant Condition O Yes No 

Approved by Construction Engineer: 9/,Date 

8. DPO Dispo sition: C As RecommendeV Other (Describe)

ccepteabl..ty of leaving residual in these systems.  
r methods to be used for residual removal with 
esulting modifications to appropriate construction

Approved by Design Project Organization: Date 

9. Disposition inspection and Release from Nonconforming Status: O Yes ONo 

Inspected by: Date

.q reu o revenL "teuirence omplte: U Yes ONo

Verified by Construction Engineer: Date 

Site QA Rcecri, rile Disposition Reviewed and Accepted By.  
Construction Engineer 
.the QA Urit 

NCR Initiator 
OLDC QA I..mnager Authoried 
Site Proj. Trjiri Officer (Icems for his action only) 
Destin re)3. Orsanlzation lLcas for his action only) 
AuthorizJ NuIeJr ln.pector (Code itmss only) 
EN DLS St-*1.S (St.nsti.ant NCR's only) 
Ns s (Sitgnt .. M.X's ,nl)a) 
asu Sit, II. -trm .I~ug 6..traor $O*-1 - .nly)* 
Weld! Fu- r. St-itt (ably -1rse its** ol, -te s nc ii las s

L_



ATTACHMENT C 

METALLURGICAL ANALYSIS SHOWING 
PURGE DAMS HAVE NO HARMFUL 

EFFECTS ON MATERIALS



TVA e405.345) 

D STATES GOVERNMENT 

< Memorandum

'SME 0830 00 .

TENNESSEE VALLEY AUTHORITY

TO C. E. Roberts, Supervisor, Codes, Standards, and-Materials SectidSEP 0 1 RECD W3D190 C-K 
FROM : R. 0. Lane, Supervisor, Singleton Materials Engineering Laboratory, 

SME-K 
DATE August 30, 1982 

SUBJECT: BELLEFONTE NUCLEAR PLANT - EFFECTS OF LEACHABLE CELORIDES PRSENT IN PURGE 
DAM MATERIAL IN CONTACT WITH STAINLESS STEEL AT 150OF AND 550 F IN BORATED 
WATER 

In response to TR 7-28-82-3, immersion tests with stainless steel pipe 
samples (Ht No. M4563) in 3,000 ppm boric acid solution have been .  
performed at 1500 and 550 F. Four sample groups were involved: pipe 
samples with Elmer's School Glue; glue and purge dam paper; glue containing.  
500 ppm (wt Cl/wt undried glue) Cl; and control samples without glue.  

The samples were heated 1 h at 400aF, cooled, and immersed 24, 48, or 96 
h. Sample weight changes were determined after immersion and after 
removal of glue/paper by sonication in acetone. The percent purge dam 
material (glue/paper) removed by immersion and sample weight changes 
after.sonication are reported in the attached table.  

Immersion at 1500F removed <5 percent of purge dam material while immersion 
at 550 0 E..removed >85 percent. Sample weight changes (all C1 mg) are 
considered insignificant.  

Visual and microscopic examination of each sample after immersion and after 
sonication showed no general or pitting corrosion. Photograph 1 shows 
sampl(:5 after heating I h at 400 0F. The dark area is dried glue and 
the s=all dark spots are probably splattered glue. Photograph 2 shows 
sample 5-after 48 h immersion at 5500F and sonication. This picture is 
typical of sample surfaces observed microscopically. Chloride analysis of 
the solutions showed essentially all chloride leached into solution within 
24 h.

R. O.'Lane 

LES:BCJ 
Attachments 
cc (Attachments): 

MEDS, W5363 C-K 

Principally prepared by L. E. Smith, extension 2771.

eSM GRoUP 

it.

I EA\M t 

1AC IJRH I 
I--. I 

___A_ I 

IALL I 
I I

Bun U.S. Savilms Bonds Resularlv on the Payroll Savines Plan

'Row



RESULTS FROM UZIERSION OF STAINLESS STEEL

(HT M4563) PIPE SAMPLES IN 13000 PPM BORIC ACID

Treatment 
4000 F, 1 h

Immersion 
Time Te 8 

h F

Z Purge Dam 
Material 
Removed

78 
86 
90 
94 
98 
82 
11 
18 

1 
24

Glue

79 Glue + 
Paper

95 
99 
87 
91 
83 
3 

12 
19 

,27 

80 
92 

100 

96 
84 
5 

20 
14 
28 

81 
89 
97 
85 
93 
66 
6 

15 
22 
29

Glue + Cl

Control

22 
48 
48 
96 
96 
23 
48 
48 
96 
96

150 2.9 
1.9

3.2 
2.5 

550 100 
88.5 
85.8 
99.9 
99.5

22 150

48 
48 
96 
96 
23 
48 
48 
96 
96 

22 
48 
48 

.96 
96 
23 
48 
48 
96 
96 

22 
48 
48 
96 
96 
23 
48 
48 
96 
96

550 

150 

550

15.3 

18.9 
20.4 
92.4 
82.6 

100 
98.8 
99.4 
99.7 
99.3 

4.0 
1.7 

.1.7 
4.0.  
4.0 
100 

91.3 
92.6 

100 
100

150 

550

/ 

A

Sample 
No.

Sample 
Wt Change 

mg

-0.07 
+0.02 
+0.71 
+0.30 
+0.17 
-0.19 
+0.86 
+0.98 
+0.07 
+0.26 

+0.36 

+0.25 
+0.18 
-0.41 
-0.14 
-0.47 
40.82 
+0.24 
+0.35 
+0.63 

+0.03 
+0.29 
-0.06 
-0.28 
-0.14 
-0.55 
+0.25 
+0.25 
-0.07 
-0.32 

-0.19 
-0.1 

-0.02 
-0.74 
-0.16 
+0.14 
-0.13 
+0.27 
-0.38 
-0.46
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Photograph 1. Sample 5 (10OX) 
Before Immersion.

Photograph 2. Sample 5 (10OX) 
After Immersion and Sonication.
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TVA 64 (OS*D-68) 

UNITED STATES GOVERNMENT 

Memorandum TENNESSEE VALLEY AUTHORITY 

TO : R. 0. Lane, Supervisor, Singleton Materials Engineering Laboratory, SME-K 

FROM : Walter R. Dahnke, Project Manager, Bellefonte Nuclear Plant 

DATE March 8, 1982 

SUBJECT: BELLEFONTE NUCLEAR PLANT - TESTING OF PURGE DAM MATERIAL 

We are forwarding under separate cover, samples of material as indicated 

below. It is requested that you perform an analysis of these samples to 

determine their contents with regard to whether they are injurious to 

stainless steel.

Sample #1 - Unit 2 ND System - Residual pf intact purge dam 
approximately 12 inches from weld number 2ND-0032.  
Weld made April 9, 1981. Difficult to remove 
sample of purge paper saturated with glue as 
desired. Appearance of dam was normal.  

Sample #2 - Unit 2 ND System - Residual of remains of purge 
dam approximately 3 inches from weld number 
2ND-0032. Weld made April 9, 1981. Difficult 
to remove any large volume of purge paper and 
glue. Location exhibited scorched appearance as 

of burned glue and purge paper.  

Sample #3 - Unit 2 ND System - Residual of purge paper and 

glue placed around edge of check valve flapper 

for purge dam purposes approximately 12 inches 

from weld number 2ND-0043. Weld made February 
10, 1981. Good volume of sample obtained.  
Appearance of dam was normal.  

Sample #4 - Unit 2 ND System - Residual of remains of purge 

dam approximately 6 inches from weld number 2NfD-0046.  
made January 2, 1981. Difficult to remove any 
sufficient volume of sample material. Appearance of 

remains was normal.  

Sample #5 - Unit 2 NM System - Residual of intact purge dam.  

Positioned 4-3/4" from weld number 2NM-138-A. Weld 

made September, 1978. Appearance of purge dam 

normal except external environment very dirty.

Weld

77. 
Z Z.- --- - .



2 

Those Listed 
March 8, 1982 

BELLEFONTE NUCLEAR PLANT - TESTING OF PURGE DAM MATERIAL 

Sample #6 - Present glue utilized in installation of purge 
dams.  

Sample #7 - Present purge-paper utilized in purge-dams.  

NOTE: Photographs of all purge dam sample locations forwarded to 
D. Drouhard, MEB.  

Please forward results of these analyses to Tom Newton of our Startup 
Testing and Coordination Unit and to C. Chandley of EN DES.  

Walter R. Dahnke.I* 

TN:DN 
cc: C. A. Chandley, W1OD225 C-K 

R. M. Hodges, 710 UB-K 
J..A. Raulston, W10C128 C-K 
QCRU, Bellefonte CONST 
STCU, Bellefonte CONST 
MEDS, 100 UB-K

Principally prepared by: T. F. Newton, ext. 288

----- :.  .



*S E '820323 001 

alter RDahuke, Project lanager, Bellefonte Nuclear Plant COINST 

R. 0. Lane, Supervisor,. Singleton Materials Engineering Laboratory, SHE-K 

March 23, 1982 

BELLEFO-TE NUCLEAR PLANT - TESTING OF PURCE A1 I!ATzr4,LL 

In response to your memorandum, BLN S20308 046, the five residual samples 
of purge dam materials plus samples of glue and purge paper have been 
evaluated for total and leachable halogens, total sulfur, and other low 
melting contaminants in accordance with procedures specified by General 
Construction Specification G-291. Where only small sample quantities 
existed, leachable halide determination preceded Parr bomb evaluation 
of the residue. The sum of the two values thus constituted the total 
halogen. Results are attached.  

NEB's Codes, Standards, and Materials Section is being forwarded a copy 
of the results for their evaluation and disposition. SIE has not attempted 
to establish accept/reject criteria for the results obtained.  

Original Signed by 
R. 0. Lane 
R. 0. Lane 

PVG:SML 
Attachments 
cc (Attacients): 

Tom Newton, STCU, Bellefonte Nuclear Plant NST 
r R PRnprtq Wonl90 r-K fzttn_ Pete Et-Ier) 
MEDS, 100 UB-K 
C. A. Chandley, W10D225 C-K
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-TENNESSEE VALLEY AUTHORITY S 
R 

SINGLETON MATERIALS ENGINEERING LABORATORY 

CHEMICAL ANALYSIS TEST REPORT 

To: Walter R. Dahnke, Project Manager 

From: R. 0. Lane, SME-K 

Project: Beliefonte Nuclear Plant 

Date: 3-17-82 

Report No.: B-206 

Material Type Purge Dam Residual 

Lot No., I.D. 1, Unit 2 ND System, 12 in. from weld #i2ND-0032 

Specification 

Source Tom Newton 

TOTAL HALOGENS, ppm 

Chloride 248.5 Method Parr Bomb - Specific Ion 

Fluoride 47 Parr Bomb - Secific Ion 

LEACHABLE HALIDES, ppm 

Chloride 187.3 Method 24 h at 90' - 950 C - Specific Ion 

Flouride 37.4 24 h at 90 - 95 C - Specifiz Ion 

LOW MELTING ELEMENTS, ppm 

Sulfur insufficient material Method Parr Bomb - Gravimetric 

Copper 9.0 Atomic Absorption 

Lead <0.1 of 

Zinc <0.1 n 

Mercury

Accepted 0 
cc O 

TVA 22237 (CONST-12.80)

TTACHMENT9 
ME QCP-8 
ev 2*

RejectedD 

Tes$ ~ r $ ,23 -)'2 
Tes* b(/Date 

Analytical Chenqt Date 

Unit Superviso Date

'Am -



.TENNESSEE VALLEY AUTHORITY 

SINGLETON MATERIALS ENGINEERING LABORATORY 

CHEMICAL ANALYSIS TEST REPORT 

Walter R. Dahnke, Project Manager 

R. 0. Lane, SME-K

ATTACHMENT 9 
SME QCP-8 

Rev 2

Bellefonte Nuclear Plant

3-17-82

Report No.: 

Material Type 

Lot No., I.D.  

Specification 

Source

3-207 

Purge Dam Residual

#2; Unit 2 ND System, 3 inches from weld #2ND-0032

Tom Newton

258.9 Chloride 

Fluoride 65.8

TOTAL HALOGENS, ppm 

Method Parr Bomb - Specific Ion

Parr Bomb - Specific Ion

LEACHABLE HALIDES, ppm 

Chloride 242.6 Method 24 h at 900 - 950 C - Specific Ion 

Flouride 56.1 24 h at 900 - 95" C - Specific Ion 

LOW MELTING ELEMENTS, ppm 

Sulfur Insufficient material Method Parr Bomb - Gravimetric 

Copper 53.0 Atomic Absorption 

Lead 40.0 " _" 

Zinc < 0._1" 
" 

Mercury 

Comment: Small sample size. Difficult to remove from pipe 

Accepted 0 Rejected D 
CC: J CQ -/iA," I L^

J 
IiTVA 22237 (CONST-12-80)

Tested/Dy ' Date 

Analytical Chemist Date 

Unt Se /rs o- L1-a t7 
Unit Supervisor .Date

To: 

From: 

Project: 

mfl..

U0

.

e
e
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.TENNESSEE VALLEY AUTHORITY 

SINGLETON MATERIALS ENGINEERING LABORATORY 

CHEMICAL ANALYSIS TEST REPORT 

To: Walter R. Dahnke, Project Manager 

From: R. 0. Lane. SME-K 

Project: Bellefonte Nuclear Plant 

Date: 3-17-82 

Report No.: B-208

Material Type Purge Dam Residual 

Lot No., I.D. #3, Unit 2 ND System, 12 inches from weld #2ND-0043 

Specification 

Source Tom Newton 

TOTAL HALOGENS, ppm 

Chloride 267.2 Method Parr Bomb- Specific ion 

Fluoride 92.4 Parr Bomb - Specific Ion 

LEACHABLE HALIDES, ppm 

Chloride 151.8 Method 24 h at 900 - 950 C - Specific Ion 

FlouriJe 66.5 24 h at 90* - 950 C- Specific ion 

LOW MELTING ELEMENTS, ppm 

Sulfur 77.0 Method Parr Bomb - Gravimetric 

Copper 3.0 Atomic Absorption 

Lead 0.3 " _ " 

Zinc <0.1 " _" 

Mercury

Accepted 

cc: 

TVA 22237 (CONST-12-80)

Rejected.  

Testetfby/ Date 

Analytical ChemJ/ Date 

Unit Supervisor Date

ATTACKMENT 9 
SME QCP.8 

Rev 2'

Iq



.TENNESSEE VALLEY AUTHORITY 

SINGLETON MATERIALS ENGINEERING LABORATORY 

CHEMICAL ANALYSIS TEST REPORT 

Walter R. Dahnke, Project Manager

From: R. 0. Lane 

Project: Bellefonte 

Date: 3-17-82 

Report No.: B-209

, SME-K

Nuclear Plant

Material Type Purge Dam Residual 

Lot No.. I.D. #4; Unit 2 ND System; 6 inches from weld #2ND-0046 

Specification 

Source Tom Newton

TOTAL HA 

Chloride 497.3 

Fluoride 79.1 

LEACHABLE 

Chloride 458.9 

Flour'de 53.2 

LOW MELTING 

Sulfur Insufficient material 

Copper 82.6 

Lead 41.0 

Zinc <0.1 

Mercury 

Comment: Small sample size. Diff 

Accepted 

cc: 

Ana 

TVA 22237 (CONST-12-80)

LOGENS. ppm 

Method Parr Bomb - Specific lon 

Parr Bomb - Specific Ion 

HALIDES, ppm 

Method 24 h at 900 - 95 C - Specific Ion 

24 h at 90 - 950 C - Specific Ion 

ELEMENTS, ppm 

Method Parr Bomb - Gravimetric 

Atomic Absorption 

icult to remove from .pipe.  

Rejected E 

Tested by Date 

lytical Chemi - Date 

3 -.  

Unit Supervisor Date

ATTACHMENT 9 
SME QCP-8 

Rev 2*

To:

0



.TENNESSEE VALLEY AUTHORITY 

SINGLETON MATERIALS ENGINEERING LABORATORY 

CHEMICAL ANALYSIS TEST REPORT 

To: Walter R. Dahnke, Project Manager 

From: R. 0. Lane, SME-K 

Project: Bellefonte Nuclear Plant 

Date: 3-17-82 

Report No.: 3-210

Material Type Purge Dam Residual 

Lot No., I.D. #5; Unit 2 NK System; 4-3/4 in. from weld #2 NM-138-A 

Specification 

Source Tom Newton 

TOTAL HALOGENS, ppm 

Chloride 233.2 Method Parr Bomb - Specific Ion 

Fluoride 164.7 Parr Bomb - SDecific Ion 

LEACHABLE HALIDES, ppm 

Chloride 181.8 Method 24 h at 900 - 950 C - Specific Ion 

Flouride 30.1 24 h at 90" - 95 C - Specific Ion 

LOW MELTING ELEMENTS, ppm 

Sulfur 45.0 Method Parr Bomb - Gravimetric 

Copper 2.8 Atomic Absorption 

n9"oLead 

Zinc <0.1 

Mercury

II

-AcceptedO 

cc: 

TVA 22237 (CDNST412.80)

Rejected 

Tested O<I Date 

Analytical Chemj44/ Date 

Unit Supervisor Date

ATTACHMENT 9 
SME QCP-8 

Rev 2'
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SINGLETON MATERIALS ENGINEERING LABORATORY 

CHEMICAL ANALYSIS TEST REPORT 

- $1al~ter R Dahnke Project Manager
Tn:

From: 

Project:

R. 0. Lane, SME-K

Bellefonte Nuclear Plant

Date: 3-17-82

Report No.: 

Material Type 

Lot No., I.D.  

Specification 

Source

B-211 

Glue 

#6; Elmers Glue used in installation of purge dams 

Tom Newton

Chloride 49.6 

Fluoride 4.4

TOTAL HALOGENS, ppm 

Method Parr Bomb - Soecific Ion

Parr Bomb - Specific Ion

LEACHABLE HALIDES. ppm 

Chloride 7.3 Method 24 h at 90* - 950 C - Specific Ion 

Flouride 0.2 24 h at 900 - 950 C - Specific Ion 

LOW MELTING ELEMENTS, ppm 

Sulfur 33.0 Method Parr Bomb - Gravimetric

Copper 

Lead 0.7 

Zinc <0.1 

Mercury

Accepted R 

cc: 

TVA 22237 (CONST.12-80)

Atomic Absorption 

Atomic Absorption 

Atomic Absorption

Rejected' 

Tested by // Date 

Analytical ChemiV Date 

Un. S r 2vs- a 
Unit Supervisor Date

ATTACHMENT 9 
SME QCP-8 

ENNESSEE VALLEY AUTHORITY Rev 2
I .



.TENNESSEE VALLEY AUTHORITY 

SINGLETON MATERIALS ENGINEERING LABORATORY 

CHEMICAL ANALYSIS TEST REPORT

To: 

From: 

Proiect:.

ATTACHMENT9 
SME QCP-8 
Rev 2'

Walter R. Dahnke, Project Manager 

R. 0. Lane, SME-K

Bellefonte Nuclear Plant

Date. 3-17-82

Report No.: B-212

Material Type.  

Lot No.. I.D.  

Specification 

Source

Purge paper

~7: Present purge paper utilized in purge dam

Tom Newton

Chloride 363.0 

Fluoride 27.0

TOTAL HALOGENS, ppm 

Method Parr Bomb - Specific Ion

Parr Bomb - Specific Ion

LEACHABLE HALIDES, ppm 

Chloride 206.0 Method 24 h at 90" - 950 C - Specific Ion 

Flouride 1.0 24 h at 90" - 950 C - Specific Ion 

LOW MELTING ELEMENTS, ppm 

Sulfur 25.0 Method Parr Bomb - Gravimetric

Copper 4.7 

Lead 1 7 

Zinc <0.1 

Mercury

Accepted 

cc: 

TVA 22237 (CONST-12-80)

Atomic Absorption 

fl S 

3, 9

Rejected. E 

Tested :./ r Date 

Analytical Chemi Date 

P Ji. , Zuperviso De 
Unit Supervisor Date



ATTACHMENT D 

JULY 12, 1982, TELECON WITH JACK HICKS, 
CHAIRMAN OF AD HOC COMMITTEE ON CLEANING 

OF FLUID SYSTEMS - ANSI N45.2.1



TVA 4s gos** ei 

UNITED STATES GOVERNMENT 

Memorandum

TO.

TENNESSEE VALLEY AUTHORITY

Mechanical Engineering Branch Files MEB 182 071' 4 00o 9
FROM : Darrell T. Drouhard, Chemical Engineer, W7A64 C-K 

DATE .: JUL 121982 
SUBJECT: BELLEFONTE NUCLEAR PLANT - BASIS FOR PARTICULATE CRITERIA IN ANSI 

STANDARD N45.2.1 

On July 6, 1982, John Palatinus and I talked with Jack Hicks of Babcock and 
Wilcox (B&W). Jack Hicks is the chairman of the work group on ANSI 
N45.2.1.  

According to Mr. Hicks, the 1/32-inch by 1/16-inch particulate criteria was 
chosen because the committee believed that particles larger than that were 
indicative of rust being present in the system.  

When asked for his opinion on the acceptability of relaxing our acceptance 
criteria for glue and paper particulates, he said that we would have to 
make sure that the larger particles would not block openings of a strategic 
nature, such as pump seals.  

Orihinal Sirned 

Darrell T. Drouhard

-__1 DTD;KJH 
cc: C. A.  

CAC:KJH 
cc: W. R.  

R. M.  
M. N.  
MEDS, 
J. A.

Chandley, W7C126 C-K 

Brown, 102 ESTA-K 
Hodges, 1117 IBM-K 
Sprouse, W11A9 C-K 
W5B63 C-K 
Raulston, W10C126 C-K

E82 189.10 

Buy U.S. Savines Bonds Reeulariv on the PavIoll Savings PlanL

. I



ATTACHMENT E 

NUCLEAR SYSTEMS ANALYSIS SHOWING 
1/8" PURGE DAM PARTICULATE 

ACCEPTANCE CRITERIA IS ACCEPTABLE 
FROM A SAFETY STANDPOINT

/



ATTACHMENT 1 

Page 1 of 3 

NSA REVIEW OF PURGE DAM PARTICULATE IN PRIMARY SYSTEMS 

A. Background 

Paper purge dams utilized during welding of stainless steel were 
located too close to the weld area, resulting in overheating of 
the glue used for attachment of the paper purge dams. This 
overheating has made removal (by system flushing) of the purge 
dam material difficult. 'NSA was requested to evaluate the seven 
systems listed to determine the effects of glue and paper purge 
dam particulate on the ability of the system perform its intended 
safety function.  

The systems evaluated were: 

a. Makeup and purification (MP) system 
b. Decay heat removal (DHR) system 
c. Waste disposal (WD) system 
d. Reactor building spray (RBS) system 
e. Spent fuel cooling (SFC) system 
f. Chemical addition and boron recovery (CABR) system 
g. Core flood (CF) system 

B. Assumptions 

The following assumptions were made to facilitate completeness of 
the review.  

a. Glue and paper purge dam particulate will be limited to 
1/8-inch or less.  

b. The number of particles (quantity of particulate) in any given 
system or portion of a system at any given time will be small.  
The assumption was made as size alone did not appear to be the 
only criteria,.especially since we were concerned about 
plugging of lines, etc.  

c. Particulate in the reactor coolant (RC) system will be 
reviewed by others to determine impact, i.e., if the system 
dumps into the RC.system, this is acceptable from the system 
standpoint.  

d. Particulate was assumed to be soft and malleable.  

e. Only systems or portions of systems which perform primary 
safety functions were.analysed in detail. However, interfaces 
with systems that perform primary safety functions were 
reviewed.
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NSA REVIEW OF PURGE DAM PARTICULATE IN PRIMARY SYSTEMS 

C. Results of Evaluation 

1. The following generally summarizes the results of the 
evaluation.  

a. No adverse safety effects on process piping.  
Justification: system piping is not small enough to be 
obstructed by 1/8-inch particulate.  

b. No adverse safety effects on system valves.  
Justification: purge dam particles are too small and not 
rigid enough to prevent valve opening or seating.  

c. No adverse safety effects on drain or vent lines.  
Justification: drain and vent lines serve no primary 
safety function.  

d. No adverse safety effects on instrument lines.  
Justification: instrument lines are 1/4-inch, and pass 
no flow that would cause entrainment of particulate.  

e. No adverse safety effects on flow orifices or pressure 
limiters. Justification: flow orifices and pressure 
limiters are not small enoughto be obstructed by 1/8-inch 
particulate.  

f. No adverse safety effect on heat exchangers.  
Justification: tubes in heat exchangers are too large to 
be obstructed by 1/8-inch particulate.  

2. Specific results by system are summarized below: 

a. The HP system performs primary safety functions of high 
pressure injection (BPI) postaccident, and reactor coolant 
pump seal cooling and boration control during normal 
operation. The majority of this system is covered by 
general summary above. However, specific areas of concern 
include the lines to the reactor coolant pump seals, and 
the fact that the 1/8-inch particulate does not meet the 
minimum water chemistry standards per B&W equipment 
specification and water chemistry requirements of 0.1 ppm 
suspended solids.  

b. The DB2 system performs primary safety function of low 
pressure injection (LPI) postaccident, and decay heat 
removal postaccident and normal shutdown. No specific 
areas of concern were uncovered for the DBR system.  
However, it should be noted that the DER system interfaces 
directly with the RCS which was not covered in this 

.. evaluation (see assumption c).
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NSA REVIEW OF PURGE DAM PARTICULATE IN PRIMARY SYSTEMS 

a. The WD system performs no primary safety function that can 
be impeded by particulate. Its interfaces with other 
systems is such that it would not be excepted to be of 
concern for normal operation.  

d. The RBS system performs the primary safety function of 
containment energy removal postaccident. The, evaluation 
concluded no adverse effects in any areas.  

e. The SFC system performs the primary safety function of 
spent fuel cooling. The evaluation included effects of 
of particulate on fuel cooling and flow blockage in the 
pool. The evaluation concluded no adverse effects in any 
area.  

f. The CABR system performs no primary safety function that 
can be impeded by the particulate. Its interface with 
other systems that perform primary safety functions was 
evaluated and determined not to be a concern.  

g. The CF system performs the primary safety function of 
emergency core cooling during a LOCA. However, the 
presence of particulate material will not prevent the 
system from performing its intended safety function.  

Conclusion of Evaluation 

The following conclusions are based on numerous conversations with MEB 
personnel and reflect NEB's understanding of what may be required to 
obtain a reasonable margin of confidence that piping systems have been 
adequately flushed.  

a. With exceptions as noted, the 1/8-inch acceptance criteria for 
purge dam particulate will be acceptable from a safety 
standpoint.  

b. Base on assumptions in part B. above (in particular a. and b.), 
NEB recommends that whatever flushing technique required be used 
to clean the piping. It is recommended that those portions of 
systems where areas of concern have been noted be flushed by that 
technique that provides the greatest confidence the piping system 
will meet the assumptions.  

c. B&W and/or TVA must justify the acceptability of 1/8-inch 
particulate in the reactor coolant system.  

d. Process pump seals and reactor coolant pump seals should be 
evaluated in more detail to determine the effect of particulate.

E52238.02
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ATTACHMENT F 

RESULTS OF STIRRED AUTOCLAVE TESTS
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REPORT NO.: 

TECHNICAL REPORT M81-82-4184 
SHEET NO.: 

. DIVISION OF POWER SYSTEM OPERATIONS of Sheots 

LOCATION: Central Laboratories - PSC. - Chattanooga DATE OF WORK: 

SUBJECT: BELLEFONTE NUCLEAR PLANT - TESTING THE SOLUBILITY DATE OF REPOT:9/24/82 

OF GLUE USED IN PURGE DAMS 

COPIES SENT TO: Darrell Drouhard, ARMS, Lab Files Willene Robertson 

PREPARED BY: Delsa Lindser/RJS CHECKED BY: APPROVED BY: , 

Objective: To test the solubility of Elmer's Glue All versus the solubility 
of Elmer's School Glue (both products of the Borden Company) 
used in purge dams under specified laboratory conditions which 
approximate the conditions in a nuclear reactor and the interfacing 
piping system.  

Introduction 

On August 2, 1982, the Metallurgical Laboratory Section was requested 
to perform stirred autoclave tests at 200*F, 300*F, 400*F, and 500*F to 
determine the solubility of glue used in purge dams under conditions 
approximating those in a nuclear reactor and the interfacing piping systems.  
The two types of glue were placed on thirty-two stainless steel test 
coupons which underwent various baking, soaking, and drying procedures 
before being placed in the autoclave and tested at the specified temperatures.  
(See Table I.) The coupons were periodically removed from the autoclave and 
examined. Autoclave testing was continued until a solubility rate at each 
temperature could be determined. Percent weight loss was used to indicate the 
solubility rate.  

Equipment 

Various laboratory equipment was used to perform the tests under the conditions 
specified. A laboratory furnace and drying oven were used for the baking and 
drying procedures. The five percent acetic acid solution was heated in a 
beaker on a hot plate. An autoclave with a stirring head was used to approximate, 
the conditions in a nuclear reactor and the interfacing piping system.  
All weights were determined by using a Gram-atic four place balance.  

Test Procedure 

The coupons were ground on 240 grit paper to give a smooth surface and then 
cleaned ultrasonically in acetone. A view of these coupons is shown in 
Figure 1A. Each sample was weighed and the results recorded. (See Table II.) 
Elmer's Glue All was applied to sixteen coupons and Elmer's School Glue to 
the remaining sixteen. The glue was allowed to cure for twenty-four hours at 
room temperature. A sample of each glue type after curing is shown in 
Figure lB. The weights of the coupons were determined after curing and 
recorded. (See Table II.) Eight coupons each of both the Glue All and the 
School Glue were baked in a 400OF furnace for approximately two hours.  
A sample of each glue type after baking is shown in Figure IC. The remaining 
eight coupons of each glue type were baked at 500*F for approximately two 

TVA 6474A (PO-2-73)
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hours. The 500*F baking temperature was used instead of 600*F - 700*F 
temperature originally requested because the glue charred and flaked 
off after baking at 650*F. (See Figure 1D.) After the coupons cooled, 
their weights were determined and recorded. (See Table II.) Four Glue All 
test coupons baked at 400*F and four baked at 500*F were soaked for 
twenty-four hours in five percent acetic acid solution heated to 145*F.  
The same soaking procedure was used for the School Glue test.coupons baked 
at both temperatures. After soaking in.acetic acid,.the coupons were 
rinsed in running warm water and dried in a laboratory oven. After drying, 
they were weighed and the results recorded. (See Table II.) 

At this point the test coupons were ready for autoclave testing at 2000F, 
300*F, 400*F, and 500*F. The tests were performed using 6500 ppm boric 
acid buffered with lithium hydroxide to a pH between 5 and 6. After the 
solution was prepared and placed in the autoclave, coupons to be tested 
at a specific temperature were placed on the bottom of the autoclave bomb.  
The autoclave was heated to temperature and the stirring head was used 
to agitate the solution. The coupons were removed periodically, dried, 
and weighed. The pH of the solution was also checked periodically and 
adjusted or changed to maintain a pH between 5 and 6. Autoclave testing 
was continued until a solubility rate at each temperature could be 
determined.  

Explanation of Results 

Some experimental procedure and equipment problems were encountered.  
As was pointed out earlier, baking at 650*F caused the glue to char and 
chip off from the coupons. This baking temperature was lowered to 5009F.  
The glue curled up on coupon No. 11 during the acetic acid soak.  
(See Figure lE.) Care was taken during soaking not to allow the glue 
surfaces to touch. Test coupons tested at 300*F had approximately half 
of their glue chipped off or curled up during testing.(Figure 1F) possibly 
due to contact with the stirrers. The coupons affected were No. 11 and 
No. 7. Coupon No. 32 was also chipped upon completion of the second 
autoclave run at 200*F. These abnormalities are reflected in the Percent 
Weight Loss versus Time graphs. Glue curling and peeling off test coupons 
was also observed after the second autoclave run at 400*F. (See Figure 2A.) 
It was detected upon removal of the coupons from the autoclave. After 
drying the glue was still soft. Deposits of glue were found in the 
autoclave but could be easily removed. (See Figure 2B.) At 500*F testing 
the glue flaked off in the. autoclave and care had to be taken not to remove 
the glue from the coupons when handling. (See Figure 2C.) Test coupons 
No. 9 and No. 17 (Figure 2D) had all of the glue removed except several 
spots. These weights were lower than the original weights recorded for the 
samples before glue was applied. The samples were cleaned and reweighed.  
These weights were taken as the original weights of the coupons and used 

in the weight.loss percentage calculations.  

Two sets of heaters in the autoclave had to be replaced and returned to the 

manufacturer for evaluation. When the second set of heaters burned out, 
a hole was also burned in the case so testing was continued at minimum 

pressure at each temperature. The building line voltage was reduced to 

ensure that the heater maximum voltage was not exceeded.. A power outage
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after hours caused an approximate test time to be set for the nonacetic 
acid soak test coupons at 400*F for the first autoclave run. This 
approximation was based on a straight line curve of a slope of 1 from 
the results of the second autoclave run. The approximation was seven 
hours. Test coupons affected were No. 6, No. 14, No. 22, and No. 30.  

The coupons baked at 400'F generally had a slightly faster rate of glue 
removal (approximately 2 - 4 percent) than those baked at 500*F. This 
percentage did not include those test coupons whose glue curled or flaked 
off during testing. Those coupons were not representative of the group 
tested.  

Soaking in acetic acid only increased the solubility from 1-3 percent 
in most cases. In Table II it is shown that the coupons experienced a 
slight weight gain after soaking in the 5 .percent acetic acid solution.  
The glue weight after soaking was used as the total glue weight .before 
autoclave testing and was used in calculating weight loss. (See Note 1 
on Table II.) The glue weight after baking was used as the total glue 
weight for the coupons that did not undergo the soaking procedure.  
(See Note 2 on Table II.) 

The pH was monitored during testing and a summary of the results are 
given in Table III. As necessary to maintain a pH between 5-6, the 
solution was buffered with lithium hydroxide or a new solution was 
prepared.  

A summary of the data indicating autoclave testing temperature, time, 
and percent weight loss for each coupon is given in Table IV. Percent 
weight loss versus testing time graphs are given in Figures 3-10.  

Conclusions 

Based on the results given, temperatures of 400*F and above would 
adequately remove both glue types from the purge dams in less than 
100 hours. The Elmer's Glue All was generally slightly more soluble 
at temperatures of 300*F and above than the School Glue. Baking the 
test coupons at 400*F produced a more soluble product for both glue types 
than baking at 500*F. Soaking in acetic acid increased the solubility 
slightly on both glue types.  

DLL:RJS:SAV 
Attachments



TABLE I 
DESCRIPTION OF TEST COUPONS 

Coupon No. Glue Type Baking Temp., oF Acetic Acid Soak Autoclave Testing Temp., 0) 

1 Glue All 400 Yes 500 
2 Glue All 400 Yes 400 
3 Glue All 400 Yes 300 
4 Glue All 400 Yes 200 
5 Glue All 400 No 500 
6 Glue All 400 No 400 
7 Glue All 400 No 300 
8 Glue All 400 No 200 
9 Glue All 500 Yes 500 

10 Glue All 500 Yes 400 
11 Glue All 500 Yes 300 
12 Glue All 500 Yes 200 
13 Glue All 500 No 500 
14 Glue All 500 No 400 
15 Glue All 500 No 300 
16 Glue All 500 No 200 
17 School Glue 400 Yes 500 
18 School Glue 400 Yes 400 
19 School Glue 400 Yes 300 
20 School Glue 400 Yes 200 
21 School Glue 400 No 500 
22 School Glue 400 No 400 
23 School Glue 400 No 300 
24 School Glue 400 No 200 
25 School Glue 500 Yes 500 
26 School Glue 500 Yes 400 
27 School Glue 500 Yes 300 
28 School Glue 500 Yes 200 
29 School Glue 500 No 500 
30 School Glue 500 No 400 
31 School Glue 500 No 300 
32 School Glue 500 No 200



TABLE II 
COUPON WEIGHT INFORMATION

Coupon No.  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28' 
29 
30 
31 
32

Original, 
grams 

74.7241 
73.2292 
73.7741 
75.2413 
77.0026 
75.1395 
75.0144 
73.0487 
74.7561 
75.8736 
72.6493 
71.8378.  
74.8839 
74.5564 
77.2217 
75.4722 
73.3290 
73.1474 
74.1186 
81.0809 
73.2422 
74.7590 
81.0906 
79.5230 
81.6176 
80.5823 
81.3655 
73.5074 
73.3776 
78.7506 
80.0651 
75.8393

After 
Curing, 

grams 

74.9109 
73.4927 
73.9874 
74.4562 
77.2199 
75.3126 
74.1793 
73.2597 
75.0074 
76.0855 
72.9544 
72.1922 
75.1272 
74.8564 
77.4838 
75.7613 
73.4191 
73.3413 
74.2996 
81.3243 
73.4107 
74.9092 
81.2685 
79.6673 
81.8737 
80.7285 
81.5577 
73.6571 
73.5433 
78.9143 
80.2448 
76.0255

Glue 
Weight, 

grams 

0.1868 
0.'2635 
0.2464 
0.2149 
0.2173 
0.1731 
0.1649 
0.2110 
0.2513 
0.2119 
0.3051 
0.3544 
0.2433 
0.3200 
0.2621 
0.2891 
0.0901 
0.1939 
0.1810 
0.2433 
0.1685 
0.1502 
0.1779 
0.1443 
0.2561 
0.1462 
0.1922 
0.1497 
0.1657 
0.1637 
0.1797 
0.1862

After 
Baking, 

grams 

74.8977 
73.4720 
73.9719 
75.4395 
77.2001 
75.2996 
74.1667 
73.2424 
74.9794
76.0620 
72.9260 
72.1539 
75.0995 
74.8252 
77.4555 
75.7322 
73.4069 
73.3140 
74.2744 
81.2910 
73.3853 
74.8887 
81.2421 
79.6478 
81.8359 
80.7010 
81.5227 
73.6316 
73.5129 
78.8825 
80.2125 
75.9971

After 
Acetic.Acid 

Soak, grams 

74.8895 
73.4736 
73.9738 
75.4358 

74.9817 
76.0650 
72.9280 
72.1638 

73.4079 
73.3260 
74.2830 
81.3047 

81.8446 
80.7055 
81.5297 
73.6367

Final, 
grams 

74.7343 
73.2538 
73.9400 
75.4183 
77.0073 
75.1568 
74.0368 
73.2251 
74.7603 
75.8956 
72.7715 
72.1441 
74.9021 
74.5959 
77.3936 
75.7254 
73.3310 
73.1779 
74.2459 
81.2835 
73.2475 
74.7783 
81.2162 
79.6426 
81.6303 
80.6006 
81.5039 
73.6271 
73.3927 
78.7735 
80.1926 
75.9846

Weight Loss, 

94.0 
90.0 
17.0 
9.0 

98.0 
89.0 
85.0* 
9.0 

98.0 
88.5 
56.0* 
6.0 

92.0 
79.0 
26.5 
3.0 

97.5 
83.0 
23.0 
10.0 
96.0 
85.0 
17.0 
4.0 

94.0 
85.0 
16.0 
11.0 
89.0 
84.0 
13.5 
8.0

*Glue chipped off during testing.  

To calculate weight loss percentage: 

Note 1 - Acetic acid soaked coupons 

(Coupon t. Original) Final Original 
Weight Loss, % = After Soak - Weight / Cou on wt. - Weight 

Coupon t. Original \After Soak Weight 
Note 2 - Nonacetic acid soaked coupons

Coupon wt. Original 
Weight Loss, % After Baking Weight / (Coupon wt.  

\After Soak

(Final Original 
upon wt. Weight / 

Original X 100% 

Weight /

X 100%



TABLE III 
PH CHANGES DURING TESTING

Temperatures 1st Run 
Tested,.*F Before/After 

500* 5.5/5.1 

500 5.5/5.1 

400* 5.9/6.1** 

400 5.6/5.5 

300* 5.2/4.6 

300 5.2/5.5 

200* 5.5/5.9 

200 5.5/5.9 

*Acetic Acid Soaked Coupons 
**Solution Changed After Run

2nd Run 
Before/After 

5.7/5.9 

5.7/5.9 

5.3/4.3 

5.9/6.1**

3rd Run 
Before/After 

5.4/4.9 

5.4/4.9 

5.3/4.3

5.2/4.6 

5.5/6.2** 

5.5/6.2**
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TABLE IV 
DATA SUMMARY 

Glue All - Baking Temperature 400*F - Acetic Acid Soak

Coupon No.
Autoclave

1 
2 
3 
4

Testing Temp., 
*F

500 
400 
300 
200

Total Time, 
Hours

40 
44 
64 
90

Weight Loss,

94.0 
90.0 
17.0 

9.0

Comments 

Glue curled.

School Glue - Baking Temperature 400*F - Acetic Acid Soak 

500 40 97.5 
400 44 83.0 
300 64 23.0 
200 90 10.0 

Glue All - Baking-Temperature 4000F - No Acetic Acid Soak

500 
400 
300 
200

40 
51 
78 
90

98.0 
89.0 
85.0 
9.0

Wt. lower than orig.  
Glue curled.  

Glue curled.  
Half glue flaked off.

School Glue - Baking Temperature 400*F - No Acetic Acid Soak

96.0 
85.0 
17.0 

4.0

Glue curled.

Glue All - Baking Temperature 500*F - Acetic Acid Soak

98.0 
88.5 
56.0 

6.0

Glue curled.  
Half glue flaked off

School Glue - Baking Temperature 500*F - Acetic Acid Soak

Glue curled.

17 
18 
19 
20

5 
6 
7 
8

21 
22.  
23 
24

500 
400 
300 
200

40 
51 
78 
90

9 
10 
11 
12

500 
400 
300 
200

40 
44 
64 
90

25 
26 
27 
28

500 
400 
300 
200

40 
44 
64 
90

94.0 
85.0 
16.0 

'11.0



TABLE IV 
DATA SUMMARY 
(CONTINUED)

Glue All - Baking Temperature 500*F - No Acetic Acid Soak

Coupon No.  

13 
14 
15 
16

Autoclave Testing Temp., 

500 
400 
300 
200

Total Time, 
Hours 

40 
51 
78 
90

Weight Loss, 

92.0 
79.0 
26.5 

3.0

Comments 

Glue cracked, 
stayed on.

School Glue - Baking Temperature 500.F - No Acetic Acid Soak

Glue curled.  

Glue flaked 
in one area.

29 
30 
31 
32

500 
400 
300 
200

40 
51 
78 
90

89.0 
84.0 
.13.5 

8.0



B. Appearance of School Glue (left) and 
Glue-all (right) after curing.

A. As received photograph.

C. Glue-all (left) and School Glue (right) 
after curing and 400*F baking.

* -r--,,- - -~ 

.~ .. A'~

E. Test coupon No. 11 
acid soak.

after acetic

D. Chipping of glue after 650*F 
baking.

Wrorai 1 - SolubilitV of Glue in Purge Dam

F. Coupon No. 7 after 300*F t 
autoclave.  

and Interfacing Piping System.

rial in



0

A. Glue after 400.F testing 
in autoclave.

B

B. Deposits on the bottom of 
autoclave after 400*F testing.

Flaking of glue after 
500'F testing.

Coupons Nos. 9 and 17 after 
500*F testing.

Figure 2 - Solubility of Glue in Purge Dam and Interfacing Piping System.
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ATTACHMENT G 

SINGLETON MATERIALS ENGINEERING LABORATORY 
TESTING OF SIDE STREAM SAMPLING PROOF 

FLUSH EFFECTIVENESS

i



SA I.OS-945) 

UN.TED STATES GOVERNMENT 

'hA~

er ce 
.1 I

* 'u2 10 0 5 301

idemorandun TENNESSEE VALLEY AIJTHOR TY 

To : C. A. Chandley, Chief, Mechanical Engineering Support Branch, W7C126-C 

FROM :r 1 kT V M C f

DA.. TE

r. can an eLer, , e , ConsrUU L o Sevce Lrac, 500 Z.I-K

October 5, 1982

SUBJECT: ALL NUCLEAR PLANTS - PROOF FLUSHING DURING CHEMICAL CLEANING

In response to MEB '820423 004, the effectiveness of a proof flush 
.sampling method similar to methods described in Construction Specifi
cation G-39, Section 8 has been tested. The apparatus shown in figure 1 
was assembled from available materials. Flow was maintained by addinglr 
water from a fire hydrant to the 55-gal drum. Flow rates were measurd31 
volumetrically by collecting a quantity of liquid over a timed intervl 
Debris was added approximately 8 ft upstream from the 1- or 2-in. sampIng / 
traps. Debris material in each case consisted of 20 pieces of duct tape 
small steel cylinders, or weld slag. The sampling trap opened immedikt'et y 
after the debris was added, remained open approximately 30 s while the 
debris was deposited in the sampling trap sieve or flushed to the end,:E 
the pipe, and caught by the nylon trap. The test assembly (see figure 1) .  
allowed observation of the debris as it deposited in the sieve which CY 
collected material sampled by the trap or passed downstream to be retned
in the nylon trap. The 20-mesh sieve and nylon trap were removed upo -
completion of each flushing test and the number of debris pieces in each 
was recorded. 

Table 1 shows flow rates through the 1- and 2-in. sampling traps as a 
function of flow rate in the.3-in. pipe. Table 2 contains results from 
72 flushing tests. Steel cylinders and weld slag pieces were all deposited 
in the sieve below the nampling trap ?xcept in tests 45,and 47 where two 
cylinders remained in the 3-in. pipe. The number of duct tape pieces 
deposited in the sieve was not reproducible at any given flow rate. Duct 
tape pieces were observed stuck together, stuck to the 3-in. PVC pipe walls, 
and floating freely in the glass pipe section. In general, the number of 
tape pieces deposited in the sieve increased with decreased flow rate.  

Frank Van Meter 7

WHC:LES:MHD 
Attachments 
cc (Attachments): 

W. H. Childres, SME-K 
MEDS, W5B63 C-K

Principally prepared by Larry E. Smith, extension 2771.
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Z - I



Table 1 

FLOW RATES IN 1- AND 2-IN. TRAPS

Flow Rate (3-in. pipe) 
(G PM) 

99 

87.  

84 

80 

73 

67 

60 

51 

48 

47

Flow Rate (1-in, trap) 
(GPM) 

17.5

Flow Rate (2-in, trap) 
(GPM) 

14.6 

14.6

17.5

14.0

17.0 

17.0 

17.0 

17.0

13.4 

11.8 

11.7 

12.3

17.0



Table 2 

PROOF FLUSH SAMPLING RESULTS

Debris 

(size) 

Duct Tape 
(1/2" x 1/2")

Drain 

I.D.  
(in.)

Location of Debris After Test

Sieve 
(sampling trap)

1 10 

14 

13

0 

2 

1 

5 

3 

4

Nylon 
(end of pipe)

10 

6 

7 

20 

18 

19 

15 

17 

16 

17 

4 

4 

11 

15

3 

16 

16 

9 

5 

13 

13 

11

7 

7 

9

1 

2 

3.  

4 

5 

6 

7 

8 

9

\

85 

84 

87 

88 

84 

60 19 

15 

14 

18f

1 

5 

6 

2

. 0

Pipe

Flow 
Rate 
(GPM)

46

9 

6 

7

Test 
Number

11 

14 

13

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0



Table 2 
(cont'd) 

PROOF FLUSH SAMPLING RESULTS

Test -Flow 
Number Rate 

(GPM)
Debris 
(size)

Drain 
I.D.  

(in.)

Location of Debris After Test

Sieve 
(sampling trap)

Nylon 
(end of pipe)

84 Duct Tape 
(1" x 1") 

60 

85 

62

90 Duct Tape 

85 

62

Pipe

16 

14

0.  

0 

3

4 

6

10 

3 

11 

7 

3 

8 

18 

18 

17

7

14 

6 

13 

17 

12

1 

2 

3

4 

9

3 

3 

0 

0 

0 

1 

0 

0 

5 

0 

1 

0 

0 

3 

4 

0 

0 

0

2 

2 

2

11 

11 

12 

7 

8 

1 

8

7 

13 

12 

16 

8 

18 

19 

20

2 

1 

0

r



Table 2 
(cont'd) 

PROOF FLUSH SAMPLING RESULTS

Test *Flow 
Number Rate 

(GPM)
Debris 
(size)

Drain 
I.D.  

(in.)

Location of 

Sieve 
(sampling trap)

Debris After Test 

Nylon 
(end of pipe)

77 . Steel Cylinder 
(1/8"-dia,1/8" hgt) 

76 

79 Steel Cylinder
(1/4"-dia,1/8" hgt) 

81 

86 Weld Slag 
(<1/2"-dia)

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67

85 .Weld Slag 
(11/2"-dia<l")

4,I

0 

0 

0 

0

2 

2

18 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20

78

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

60

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

60

2 

2

*0



Table 2 
(cont'd) 

PROOF FLUSH SAMPLING RESULTS

Test .Flow 
Number Rate 

(GPM)
Debris 
(size)

Drain 
I.D.  

(in.)

Location of Debris After Test

Sieve 
(sampling trap)

Nylon 
(end of pipe)

77 . Steel Cylinder 
(1/8"-dia,1/8" hgt) 

76 

79 Steel Cylinder
(1/4"-dia,1/8" hgt)

Weld Slag 
(<1/2"-dia)

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63

,Weld. Slag 
(<1/2"-dia<l")

1 

2

1 

2

1 

2

2

2 

2

0 

0 

0 

0 

.0 

0

Weld Slag I

81 

86 

78 

60

18 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

64 

65 

66 

67

85 

60



Y

Table 2 
(cont'd) 

PROOF FLUSH SAMPLING RESULTS

Test Flow 
Number Rate 

(GPM)
Debris 
(size)

Drain 
I.D.  

(in.)

Location of Debris After Test

Sieve 
(sampling trap)

Nylon 
(end of pipe)

Mixture 1 
small cylinders) 
large cylinders) 
small slag) 
1/2" x 1/2" tape) 2 

4,

15 

15 

17 

17 

17

5 (tape) 

5 (tape) 

3 (tape) 

3 (tape)

0 

0 

0 

0

3 (tape) 0

76 
(5 
(5 
(5 
(5

68 

69 

70 

71 

72

Pipe



ATTACHMENT H 

ANSI N45.2.1
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ATTACHMENT I 

JANUARY 19, 1983, TELECON WITH JACK HICKS 
TO GET HIS INTERPRETATION OF 

ANSI N45.2.1, SECTION 3.1.2, ITEM 5 
(in re, ADEQUACY OF SIDE STREAM SAMPLING)



JNITED STATES GOVERNMENT 

Mem0orandumlt

TO :Mechanical Engineering Support Branch Fi

FROM 

DATE

TENNESSEE VALLEY AUTHORITY 

MEB M9 0 121 0 18 
l.es

D. T. Drouhard, Chemical Engineer, W7A64 C-K 

JAN 21 1983

SUBJECT: BELLEFONTE NUCLEAR PLANT - INTERPRETATION OF 
CLEANLINESS VERIFICATION

ANSI N45.2.1 (1973) ON

TELECON WITH JACK HICKS 

1.0 DATE AND TIME: 

January 19, 1983, 3:45 p.m.  

2.0 REQUESTED BY: 

J. R. Palatinus 

3.0 PARTICIPANTS:

D. T. Drouhard 
J. R. Palatinus

W7A64 C-K 
W7A54 C-K

MEB 
MEB

Jack Hicks.

TVA-EN DES 
TVA-EN DES

ANSI Subcommittee

4.0 PURPOSE OF TELECON:

To get an interpretation of ANSI N45.2.1 
is the chairman of the working group.

1from Jack Hicks, who

5.0 COMENTS: 

5.1 According to ANSI N45.2.1-1973, section 3.1.2, paragraph 5, "If 
flushing is the only practical means for determining system 
cleanliness, the system shall be evaluated by examining a 20-mesh 
or finer filter, or the equivalent, installed on the outlet of 
the cleaning circuit." TVA has interpreted this to .allow side
stream sampling and cartridge filters while the NRC interprets 
this to require in-line, full-flow strainers.  

5.2 Jack Hicks stated that side-stream samples should be okay if the samples are reasonably representative. We told him we normally 
use a 2-inch system drain, and he thought that would be 
reasonable.

9



2 

Mechanical Engineering Support Branch Files 

JAIN 21 1983 

BELLEFONTE NUCLEAR PLANT - INTERPRETATION OF ANSI N45.2.1 (1973) ON 

CLEANLINESS VERIFICATION 

TELECON WITH_ AK HICKS 

5.3 Jack Hicks also agreed thatawben doing a once-through flush, 

"installed on the outlet" can mean that the sample 
or strainer be 

located at the end of the flow path being cleaned. In a 

recirculation flush, any place 
in the flow path is acceptable.  

5.4 Jack Hicks agreed with our 
position that a successful 

proof flush 

does not mean that the 
last particle has been .removed 

from the 

system but is merely an indication of the cleanliness 
of the 

system.  

DT. Dr hard 
D. T. Dr uhard 

DTD:JES 
cc: C. A. Chandley, W7C126 C-K 

All Attendees 

CAC:JES JAN 21 1983 
cc: R. M. Hodges, 1117 IBM-K 

W. R. Brown, 102 ESTA-K 

M. N. Sprouse, W11A9 C-K 

MNS:JES JAN 21 198 
cc: L. S. Cox, Bel efonte CONST 

(3) 

MEDS, W5B63 C-K 

Principally Prepared By: 
D. T. Drouhard, Extension 

3797



ENCLOSURE 2 

Draft FSAR Amendment Material



Insert "A" 

Page 14.2-12

1.37 Quality Assurance Requirements 
For Cleaning of Fluid Systems 
and Associated Componants of 
Water-Cooled Nuclear Power 
Plants (3/73)

Conforms to the intent of the 
regulatory guide with the following 
exception: 
Some low solubility glue was used 
for installation of purge dams, 
therefore, exception is taken to the 
ANSI N45.2.1 acceptance criteria for 
particles and adherent residue resulting 
from weld purge dam materials.  
(Documented in Bellefonte nonconformance 
report (NCR) 1725.)

(MATERIAL TO BE INCLUDED IN UPCOMING FSAR AMENDMENT)


