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·TEST· RESULTS 

DLCS 3330101 

lB HEAT-EXCHANGER 4EAK TEST 

.CORE .I ·SEED .1 

.Purpose 

Tests were.performed .to determine .which.tubes of.the lB heat.exchanger.were 
·leaking .primary coolant:water.into the.secondary water system. -Different 
.test'ing methods.were used .. to locate,the leak source,in.the tubes and to deter­
mine, if. possible, the .cause of tuhP. rll"fer.ts. 

Conclusions 

The air pressurization test .determined the .. heat .exchanger leakage and leak 
rate of .individual .tubes. On .the basis of .this method ·9 tubes were plugged 
prior. to -returning the ·lB. boiler .to service, after the refueling operation. 

-This brought .the .total .number of.plugged tubes in .the ·lB.heat.exchanger to 26 . 

. The leak location detector. probe is a promising method .of .locating defects along 
the .l~ngth .of. a tube,. however, due ·to .sludge deposition .after shutdown, only one 
crack was .located in four. tubes. -Results of. the probo log. test, dye :penetrant 
te~t and ultra~onic. test were incoriqluaive ln determining the l~cation of.leaks. 
No definite reason .for. tube leakage CD uld be determined from the results of· this 
test. 

Description ~f-Test :Equipment.and .Test Procedure 

The .following ·are .descriptions of.tests performedg 

A. The air.pressure.test has been the basic physical .method ~y which .heat ex­
changer.tubes.have·been tested .for.leakage.of.radioactive primary system 
.water into the .secondary system. With ,the .. hydraulic .stop -valves of. the 
loop closed and wate~ drained from both sides of the -heat exchanger, air 
pressure o£.75 psig was appUed.to.the secondary (shell) side. -Each.tube 

,was .then filled ,with.water.on .the .primary side .and observation .made at 
both the 'iniet.and .outlet end.of the tube .to detect emission of .air bubbles 
as leakage .ev~dence. Leaky tubes were marked by )inserting .a solid rubber 
stopper. in the-.heat exchanger outlet .and inserting a rubber -stopper with 
a small.hole ,in':the tube .at .the heat exchanger .inlet. 

In order. to d.etermine.the leak rate for defective.tubes, ? plastic.hose 
was inserted.into.the rubb~r stopper of.the heat exchanger inlet. The· 
.other end of. the .hose .was placed .under. the .open end .of .a gla.ss g~adiJate 
.which had been filled .with ,.water and .inverted .in .a bucke.t of .water.-- Air 
·.entering the .defective tube .from .the .secondary side (75 .psig) was .led 
. into. the graduate where .a volume of--water .displacement -could be .measured 
over a period of.time. 
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TEST .RESULTS DLCS 3330101 
11 HEAT.E!XCHANGER. LEA)( TEST 

. 'CORE ·.r .. SEED 1 

.B. The probolog test was done with· insertion into the tube .. of an eddy-current 
probe where magnetic .flux is used to indicate failures·. This probolog . 
equipment.is specialized apparatus.which .was supplied byWestinghouse Elec;::tric 
Corporation, Bettis Plant, and operated by ·westinghouse personnel during 
testing. 

c. . The leak location detector probe was designed to locate the .positiOn d~. a 
crack along .the length of a heat exchanger tube. . Prior to testin~;· .tb:e" 
so lid rubber stopper in the .outlet .end of the tube was replaced by a one 
hole stopper with .a short piece of plastic tubing, the end of which was 
placed ina bottle .of water. The probe, as shown in Figure 1, was inserted 
into a dry tube after the secondary side had been pres$urized .. to· 75 psig. 
When a crack in the _tube was located between the two .rubber seals of the 
probe, pressurized air entering this space escaped through the tubing and 
was detected by bubbles issuing from the end under wate~. · . 

. During testing,· the probe was advanced into a leakin~ tube in 5 i,nth. incre.,. 
ments with a waiting time .of at least 20 seconds between increuients;·.:depend~ 
ing on the leak rate .of the tube. Bubbling in the bottles at both ends o£ 
the tube was used to.determine when all cracks in the tube had be~n located. 
If the crack was not located within 26 feet of the inlet ·.tube sheet, the 
probe .was removed and the test procedure repeated from the ·.outlet end ·o { 
the tube. 

. .. ' 
'. ·.I '; 

D.· The hnn•gage test was used to ut!termine the inside di,amet~r ._o.f selected · 
tubes at the heat exchanger inlet. The boregage equipm~nt,. furnished by . 
Westinghouse :Electric Corporation,. Bettis Plant, consisted of ·a split · ·. · 
.measuring head bearing on the tube inside diameter and producing an axial 
.deflection of tapered extension· rods. Rod movement actuated a dial ind-
icator from which inside diameter readings were taken. During testin.g· 
various length .extension rods were used to permit gaging of selected tubes 
up to 1113/16" from the tube sheet. . · · 

··E. Ultrasonic testing of selected tubes was accomplished with speci·al equip-. 
ment supplied by Westinghouse Electric Corporation, Bettis Pl~t. A 
special 5 megacycle search unit, Figure 2, was coupled with .an Ili!illerscope' 
.from which readings were taken at various distances up to ·9 1/2, i,nch~s 
frt>m the face .of the inlet tube sheet. . Westinghouse personnel 0~.rated. 
th~. Immerscope and recorded data accoding to interpretation of the ob­
served signals. 

F. -Dye. penetrant inspection was used to check the inlet :end of selected heat.· 
exchanger' tubes~ Tubes were cleaned with .cloth patches, blown·dry with . 
airand dried with an electric heater inserted into.the tu}:)e .. Dyepene­
trant 'was swabbed '.on the inside surfaces of the .tubes. up to 15"- fi:oni the 
end a1;1d l~ft for 15 minutes.; The surface was then swabbed t:O. reDt>ve, E7Xcess- ·· 
penetrant .and a 15" section of rubber tubing .closed at the end; was'·in-. 
serted into the tube. The tubing was inflated with 20-30 psig air and held 
in place for 5 minutes. Air pressure was then removed and the rubber tubing 
removed for examination of dye penetrant transferred from defects in the 
metal . to the surface of the tubing. 

-2-
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·Results 

DLCS 3330101, lB Heat-Exchanger Leak Tests, was performed ~t vari~us periods 
·. du:dng 1959 and up. to March 28, 1960. ·When .this performance ;began, there ·were 

ll, 804 service hours ori the lB Heat Exchanger. 
. . 

. Initial plugging of tubes in the .lB heat exchanger was done, during February 
1958 .on the basis of air pre~surization and probolog tests which indicated . 
defects in 17 tubes. These tubes are shown in Figure 3. -Examination of tubes 
removed· from the boiler indicated that cracks were due. to a form of caust~c 
stress· corrosion. . For additional information on the defected tubes, see·:.B and 
W~ Co. Report No. 7089. After .installation of two additional risers, .the heat 

. . 

exchanger was returned to service with .a change in boiler water chemistry to · 
prevent free alkdinity. 

During April, 1959; iodine activity was detected in the secondary water .o·f ··the. 
lB heat exchanger and this activity continued .du:dng pla~t operation .until 
()c\t:.ober · 1959, w*n the .loop was remved from service prior to Core· I,. Seed 2 
.refueling. Probolog testing of 14{> tubes was performed and results indicated 
defects in 114 tubes. Further inve~tigation showed the presence .of ferro­
magnetic sludge on the sides of the tubes. This sludge rendered results of· 
the probolog tests inconclusive and data were not taken by Duquesne Light · · 
Company. ·.Data accumulated during this test may be found in Westinghouse letter 
WAPD~PWR~2160 of March 18, 1960. 

. . . 
Air pressurization tests were conducted to determine leaking tubes and leak 
rates. Figure.4 notes the tubes for which leakage.was detected per Table.!. 
Rechecks of the suspected leaking tubes in Tal;>le I determined that tube .20 
row 12, tube 21 row 20 and tube 22 row 24 did not leak. The leak rates for 
the remaining tubes were determined to be as follows: 

-~ 

2 
2 
3 
6 
8 

12 
12 
13 
19 

Tube . Numbe.r 

9 
20 
21 
26 
26 
13 

. 29 
4 

15 
.:.· 

Leak Rate (ml/min) · 

11.0 
o.oi5 
3.75 
0.()25 
8~68 
0.009 
0.005 
0 •. 009 
0.001 

It will be noted that three .tubes provided inost of the leakage, the other 6 
having a very low leak rate. 

In order to. determine the cause of tube leakage _it was decided to locate the 
defect position in the above tubes having measureable leak rates. Refueling 
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* 

· ·.op~rationis .delayed grinding; of the! tube lips, . to pe'tnd.t entry of the leak loea- . 
tion dete.ctor p~ob~, for two ,aonth.s. -Table II presents the testdata and ehov• 
that only one tube· indicated leakage. ~lowing tube 9, raw 2 with .air on the 
.primary side still did not produce .leakage when the. seconda~y. side was pres­
.surized. · These .re~sult:s indicated that the .defects were so sDY.ll.that they were 
.closed by boiler sludge during tqe dry layup dJf 2· months. 

. Considerati,on was given to pulling tubes through th.e tube. shS'i!!~ for tutamination. · 
It ·was necessary ,.~hawever, to first .determine if the tubes were expanded beyond 

. the 8" tube sheet thickness. A boregage instrument was used on • s.elected tubes 
as noted .in Figure 5 •. The data in Table III. showed that tube r•Uing .extended 
a minim.um of 8 3/4" from the face ·of the tube sheet for· all tulwua ch,ecked. It 
is logical to.assume.this fabrication method was .used for all tUbes a.nd that 
special techniques would be required to collapse the expanded tlitlle .section .be-
fore pulling a tube through .the sheet. · 

The dye penetrant method was utili~ed to .dete~ine if cra~ks within.the tube. 
sheet area could be detected. TWelve tubes, shown in Figure '~ ·98r~ tested 
and the dye penetrant pattern on th,e rubber tubing are indicated Ui'Figures 
7-16 •. ·Results of these .data can .be .I!Jummarized as follows: · 

IndicaUons 
.Loca~ion ~ngth 

Tubs . Row (Inches from tube sheet) (inches) .])lirect;ion 

*9 2 12;13 1/16; 1/8 Longi tudiual 
~26 8 3 1/4; . 5 1/2; 6 -1/4 1/4;-~ 1/2 ·Long! tudina 1 
~29 l2 1 3/4; 10 3/4 1/16; l/16 C~:rcUJimlfer.en Ua 1 

1/2 3/16 13. 12 10 \91agqnal . 
.14 21 11 1/4 3/16 ·MABonal 

*15 . 19 12 . 5/16 1/16 BS;agCl!lla 1 
.23 19 12 1/4 .-~-. J)iasoma1 
10 30 4 1/4; 11 5/16 Longi tudina 1; .. 

Circumfereuti.a·l 
14 30 9 5/16. Lon.gitudbli.al 

LealQ.n,g tubes per.air pressurization test 
. . . 

. Indications on. the rubber tubing were a thin ~:!rack type. fr~ 1/6" ~ .. siJ,6" loal 
· laying in various directions o The fact. that defects are in8icat.o•f t;It tuluas :that 

did not previously show leakage casts.doubt on the interpretation.of.t:he.tubina 
dye penetrant .patterns •.. S_ince none of. the .defects in leaking .tubes w~e accu• ·. · 

.rately located,. there was no standard by which .thiS penetrant teclul.iqu.e could be 
judged. Repe~itive tests on various tubes were inconclusive as to· whether a de­
i;ect indication would be repeated •. From these results n,o.conc114-stons could be 
drawn as to .whether cracks were present .in the tubes. , · 

.Ultrasonic tests were also made to determ.ine .if tube defects coulcl Ita. located 
by this methodo The tubes te'sted are noted on Figure 17 and data tal»ulated :in 
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lB HEAT EXCHANGER LEAK TEST, CORE I .SEED 1 

Table.IV. This ultrasonic equipment ~as of specialized design and required inter­
pretation by personnel experienced in.its application. These .data.were taken and 
recorded by Westing~ouse personnel. Communications received by. Duquesne Light 
Company from Westinghouse.have indicated .that results of this. ultrasonic testing 
were.not conclusive in determining the location of leaks in those heat exchanger 
tubes tested. 

On March.3 and 4, 1960 a film badge survey was made .of .the tube sheet .and hemi­
spherical.h,~ad area of.the·lB.Steam Generator.to determine:the radiation-levels. 
These radiati-on levels were taken at.two and six inches from the tube sheet.at 
the ,inlet .side. of the .steam generator .. The .locations of the film .packets .were: 
(1). R9w 7, T"!lbe. -22, (2) Row 26,. Tube 3, and (3) Row 21, Tube ·16. The .tube locations 
correspond to. 7 o'clock, .2 o'clock, and the center respectively with the tubes num­
berea from r~ght to .left .and the rows from bottom. to top. ·The film packets in. 
special holders were exposed at .the .above positions with the following_ types of 
shielding: (1) no shielding (2) 1/6 in •. thick plastic (3) 5/16 in .. thick plastic 
(lucite) (4) 20 mil .thick cadmium.- . The .shielding .covered both sides of. the .film. 
The .exposed film was developed by_ Westinghouse-Electric Corporation, Bettis.Plant, 
and .the results are .shown-in Table .V • 

. In comparing the .various methods used for detecting tube leakage and locating these 
leaks, satisfactory results were obtained only from the.air pressurization test 

.and the leak, location detector probe test. However, it was shown that leak det­
ection .is impaired.by boiler layup periods which permit residue to plug existing 
cracks. Alt?ough a layup period prevented .demonstration of.the full capabilities 
of .the :leak location detector test, this method should prove to be adequate. No 
definite rea~on for~ the ,tube leakage could be postulated sine~ the location and 
_nature.of .the .c:J:"acks werP.not determined. lProbulug tests were affected to such .a 
great extent.by tube surface conditions that results were inconclusiye. Likewise, 
location of.tube.defects by dye.penetrant .and ultrasonic testing require refinement 
of.technique to provide reliable.results. 

On the.basis of the air pressurization test 9 tubes were plugged in the.lB heat 
exchanger. -Figure 3 represents.the.state.of this heat exchanger as it_was re­
turned to service with.Core I,-Seed 2. 

-When the -.boiler was returned to power,. it had a higher .leak rate than .when it .was 
removed .from service for.the .refueling period. The leak rate was determined by 
the following equation. 

1 .= 
Ab= 

-Ac= 
.. b = 

~ {_b + i\) v 
-1 = Ac IT - e -(b +~) t] 
leak rate, ml/min 
boile:J:"~ater Il33 activity, dpm/ml 
Reactor.Coolant Il33activityS dpm/ml 
loss due_ to sampling, 7. 6xlO":"· . 1/min 

).= decay constant, r 133 5.54xl0-4 .1/min 
V = boiler volume, 5.9 x 106 ml 

_t = time, minutes 

The -leak rates obtained from this equation are. listed in .Table_ VI. As shown by the 
.data the .leak rate is higher after refueling.when the nine tubes were plugged than 
before refueling. This rise .in the .leak rate .points to two .possibilities: (1) A 
new leak could have occurred on the .start-up of .the plant .after .refueling (2) The 

. limitation of .any of. the present means .of determining .leaking tubes .. From .. Table 

.VI it .. can be .seen that the leak rate .is tending .to· decrease as the operating time 
increases on .the heat exchanger. No conclusion can be obtained at this time .from 

. I 
. this trend. 
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Dye Penetrant . Indica tiona of Tube 29; RoW. 12 

~~-------10· 3/~-------+1 
\ 

1/16" lon1 at 3 o'clock 

1/16" circumterent1a1 at 11 o'clock 

Cheeked 3-28-60 

. ,•, 

.. ·,· 

. _Ill II II ~II I 
. · .... ·· Ill 

i" . 1" 

c·ircuaferential--rka at _12 o'cleck. \ . ·. 

Cheeked .. 3-23-60 · 
,\ 
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666 17 



.. •uqUISNi· Llmrf COMPANY .11 li!AT !XCJWMJill· LIAK ·nst 
)Wilt STATIONS.· 'DEPAtTMENT 

-~IPPINGPO~T ATOMIC POW~ STATION 

.FIGUU 12. 

. »LCS 3338111 . 
CO~E I . SEI• 1 

Dye Penetrant Inllicationl of Tulte 4, J.ow 13 •· 

I 

Spot at ~ o'clock 

Cllecked 3-20-60 

1" 1" 
2 

jll I 

Jllltlll 

. ·. 
ft"?'.,.._ ___ 2 ... ...----~ 

r ( 

,. 

at 12 e'cleck 

.. ·'· 

. ,; . 
:· '. . t,. ·: .. 

,.· 

. ··' 

' . . . . ·· .. .., .· 

., . 
' . . at· 3 .~cl.Ok·.:. 

. , . \r, .:·, 

. . _:. .. 
. ·.·.' . 

· Checked 3•28-6,0 i. 
. - \ . . ~. . 

\, .. 

·f. 
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iuqussNI LIGIU ·COJIPAif U UAT IXcuAiiai. .Lia ,;,at .· 
Peawat STATIOftl IIPA~m~Blft 

IPPINGPO!T ATOMIC PGWil STATION 

PIGUlt! 13 

... 

· •ws 33311-ol · 
COllE I SBID 1 

!ye Penetrant. Inlication• 
· Tu~e 13 , llow · 12 

·1 

~~--------~--~~--------------~ 

. . . 

' Tulle 14 1 llow· 21 u.!.· ·tine 3/16" laa·~~t 3 e'~l~k . . . 

.~/~/~~~~---------- ·~----------------·~~ 
··~· 

. 7 ,.·l . 

. 7y"'-. ~----...... 

- 18 -

Many Circuaf~~eq.t{lll .. 
Marks · nen.ly · · •paced · 
A1l''urk• .ut •bon· .. 

.. 

. "· 
. .':·.: . 

~ . ~. . 
· ... · 
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'UQUIBNK U. _.,Mir 
. II STATIOKS. HPAlt'lHRfr 

PPINOPCmT ATOMIC PGWa STATION 

. n811.K 14. 

11 . 'KAT •QRAN(a'B. LBA1t 'fiST . •tc• 3330111 . . > 

oou X 8- 1 
f 

Dye Penetrant Indications of Tube 15 1 aow 19 

'·. 

~// 
' 

; ·. 

/ 

W· / . 11" 
Ll" 

Clu!ckecl 3-20-60 

... 

·\ 
Checked 3-28-,60 
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•' I 

I 

: 

\ 

/ ·:. . \ . 

. . . 

Very thin and sharp 
at 12' ci' clock . 
l/16" long 

I 
~ 

3 cirC'UI!lferential .. 
lots at 6 o'clock 
Weak indication 

., 
·/ 
y . . 

_,.· 
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. JUQUESNE Liqut CO~AN! 
·.. POWlm. STATION& I!PAltnENT. . . 

----:PPINGPO~T · ~TOMIC POWR STAT teN 

.... "· ... 

FIGtml 15 .. 

·u HEAT IICIWtGila -~·T·T· 
ILCS 33311.1 
cat! i: ·. si11t 1 

lfe·Penetrant Indicat:l.••• 

'ruhe 15, ltow 19 · 

Ill· 11 
. ' · ..... _ 

Checkei 3-21-60 

·.,. 

~-

· Utecked 3-21-60 _, 
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IUQU!SNE LIGHT.COMPANY 
. PiWK! STATIONS IIP~TMINT 

IPPINGPO~T ATOMIC POWIR STATIIN 

FIGUR!'16 

U IIIAT IKcJIANOa LIAK TIST 
ILCS 3331111 . 
C»U i SIBI 1 

pXe · Peae·tr,.t. I1uiicatien• 

~--~~~~----~'11!.---------------~ 

. ,I 

Cheekecl 3-20-iO .· 

----. 

At 12 o'cleck · 

3 •'cl•ek 
«~utte. Sharp 

, ..... 

.· ' 

_.....,,...__ __ __._ ____ . ·'" --~------.... 
:··.;, 

•ert. · •laupi at 1 • i c leek . ' ,i. leg · .. 

' '· 

. , Checkt!41 3-21-iO 

- 21 -
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SHIPPINGPORT AtoAIC POWII STATION 
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U UA'! IKCHAftGR tiA'l DIT 
BLC8 3331111 
OORE I . S!D 1 

(Inlet View) 
Tubes numbered ri&ht to left . 

666 

'34 

33 

32 

.31 

3f 
' :29 

~· 27 
26 . 

.25 

24 

23 
u · 
21 

20 

19 
11 

. 17 

16 

15 

. 14 

13 

".12 
11 
10 ' 

9 

a 
7 . , . 
s· 
4 

3 

'2 
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-DUQuESNE ~~GET COMP~ 
:t'oWER STATIONS DEPARTMl!NT · 
SHIPPINGPORT ATOMIC PGWER. STA'ITON 

.· UE!AT ~--:~::Tar 
~ li.'»I.CS 3330_101 

Obaervatio-.n.: . ' . .· ~-

Raw 
T 

2 

3 
4 
5i 
6· 
7. 
8 
9 

io 
u 
12 

··.14 
15 
1.6 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

.29. 
30 
31 
32 
33 
34 

OORE :I ·:SQD .1· 

Tube Inlet T1lllbe Outiet; · 
Tube ·lllc.o and Jhe4kale .. Tdme Nco ami L!aka&e 
No. ,ll.@laliers · · No leakers · · · · 
9 ~20 . UO :m.l/10 .Jilin:. slight 

.leak&lge · incl..,. 
iccill.t:litl)I!JJ ·. ·No l«Mlkue 

2ll. . 30 lllll/8 :nw!l!il No ie~brs 
· · N.o> li.ceakert'f!J . Ntf)J b:.a~rs 

N(,l) l~iiikeri3 ~(OJ b:.:ttk®lts 
2~ s·JLiwmn: -l~allTug® .i:ltildication lNJ(QJ ll.eake:rs · 
Rl(j} ie.ak®rlsl . N~ :U..e.ak~!!:rs .. 
26 2 7 o ~ mlll/3 m.1m 10 sec o :We· le:akere .·· 
No le.d.:®-r~ N~ leak$re 
No leakerm >:llo le.ak~rs 

. No leakl!.'ln . Nil) leakers 
13 ~29 Slight leakb.11g ind.a .• 

ic.aticm 20 F©fa!sibl~ · ieakage . 
4 S Hglh].t .ll.eaki.ns ilnd~ 

i«::aticn N~ le~~r~ 
Nc leaker~ No leakers 
N'o . leakers No leake:rs 
No leakers No leakers 

· ·.No. leakers · NICJ lea':kers 
·No .le.abn N~PJ leaiwrs 
15 Slight leakag~ .indicat;icn·No lea~rs 
21 Possible leakage No leakers 
No leakers 
No leakers 
No leakers 
No leakers 
No leakers 
No .leakers 
No leakers 
No ieabra 
No. .leakers 
No leakers 
.No .leakers 
No. leakers 
Nq le.akers. 
Nir)J leake.ra. 

No leakers 
No leakers 
.No leakers 
22 Possible leakale 
No·leakers 

· NIOJ lea~ers · 
No le.akers · 
No lEJakers 
N~ leakers 
NIOJ leakers 
No leakers 
No leakers 
No lea1.4;ers 
No leak~rs· 

Seconda,ry · p>ressure 7.5 pSii$ ·. 

~ee-Figure 4 

~23- . 

.::· 

·-.-·.'," 

·. _:' 

. 666 2·4 
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'DUQUES'NE LlGHT . COMPANY 
POWER STATIONS· DEP.AltTMENT . . 

. . · SHIPPINGPORT ATOMIC ·POWER . STATION . . . . . . . 

. ·T.ube Ups Ground 
· Row Tube 

9* 
·21 
.26 
26 

.TABLE II 

·_Leakage· 

No .. leakage. 
0 ml .in 32 min. 
No· leakag~ · 
46 ml~ .in lO.min. 

.';. 

: .· U ·.HEAT .EXCBANG·~·~·· :.TEST . 
. · DLcS 3330101 ..... 

CORE I SEED 1. 

January i3 end i41 196C) · · · 

Location·· .: .· 

·------. 

* .Tube was blqwn .twice .with air after ~educing s~condary pressur~ to .zero •. : ·wJ,.dL. 
· · secondary press~re at .75 psig~ st:ill no leakage detected. 

·' .· 

. ~ . 

~24-

.686 ·.· ... · 25: 

. : , .. 

.·: 



!»UQU:ESNE LIQJrr :eQMPANY 
POWER -STATIONS DEPARTMENT 
SHIPPINGPOllT A,TOMIC POWER .STATION 

. ~- ... 

. . ~ow .. 

.·. ·. 

Tube 
•»istSn.ee 
. -FrO$ 

Tube 
sheet · (in) 

.. 1 -
2 

'3 

3. 1/2 
4 
4 1/2 
4 3/4 

. 5 
5:1/4 .. 

·6 
6 l/4-
,6 ,i/2 
6 3/4 

.7 
.. 7 1/4 

7 1/2 
7 3/4. 
8 
.8 1/4 
8 1/2 
8 3/4 r. · . 8 7/8 
9 
9 i/8. 

. 9 1/4 
9.1/2 

11 13/16 

. 19 
15*. 

•• 6325 
....• 6326 

.6j21 

:6282 

TABLE lii . ·:·. 
'·. 

: ... • . 

.. Tube. Inside Diameter. (inches) by :Boresage Tes.t · 

13. l2 2 12 3 
.A* .· · · ·13*. · · .!* · 29* . it* 

.6367 

.6370 

.6344 

. • 629S 
.6270 

' 
.6370 
~6364 .6413 
-~3-51-. ·.6356 

.6349 .63.52 

.6355 .6340 . 

.~6340 .6373 
.6299 • 6351 

.6313 .6378· . 

6 . . 8 .. ~:~ . .4::· .. 
. 26* '·.. -~~; -~ 20''' .•. 

. ·:: ..•. 
.. 6425 ..• 6304 
.6420 ~6295 
.6390 . .6296 

~.6395' . .-6319 
.... ·· 

-~6284 .6268 .· .• 6351 .6361 ' .6321 .• 6394 .6373 ...• 6317 . : .. ~63it, .·. 
. . ~6290 

. : ~6.290 ~6282 .~6355. .6361 .6330 .6392. ..• 6538. ..6315. ·:. ~63li- . 
.6535 ,6318. 
.6498 •. 6317 
• 6468 . .6318 .. 

' ~6282 .• 6285 .• 6357 .6365 ' .6332 .• 6395 • 6454 .6319 .631·~· ·. :' 
.. .• 6365 .~6420 ,' .·.6311'· 

.6285 . ~6365 • 6392 .• 6314. . . 
.• 6284 •. 6320 
~.6284'· • 6325 ,6344 . .6395· 
.6284 ' .. 6270 .• 6395' 
.6284 .6265' .·-.6352 . .6295.' 

~6432 ..• 62~, . ·.' :_ . 
.6334 ,6371 .~6454 . ~6315 .:, .... ·63-11· 
~6326 .6365 ...• 6446 ··· .• 6316 _; ~iJ'If '···. 
.6336 .6365 ' .•. 6450 : .6307 .· :.:·.~631;2· 

.• 6272' ~6261 .• 6325 .6261 
.6146 • 6315 . 

.i318 . .6240 .6330. ..63()? .• , ••. 
~6190 ·.6115 . '.6256· 

~6147 .6175 .6181 .6163 ;.6158 .6195 ... 
.61,.27 · .• 6124 

• 6187 . :·.6lt1;.· . 
• 6185 . \~ . 

' .. :- .... 

. * .· .. ~aking. tubes per ai~- pressurizatio~ . teat 
. ' ' 

· .. ( 1) · • Ali .me~eu~-itts taken at tW.e inlet ~- :. . . . :· .. 

-25-
.. ·· 

.··· 

.... -~ ·. 

' . ~ .· ~· 
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DUQUESNE I..IGBT coMPANY 
POwER.STATIO~S.DEPARTMENT 
SHIPPINGPORT. ATOMIC. POWER. STATION 

·T~LE· II~ .(C::~mtlo) 

···-;. 

lB HEAT IXCHAMGD ·: I.EA1C .Tpof . 
DLCS 3330101 . . 

.. COilE .I . SEED 1. 

: .,. 

•, ··· .. :- ·.···· 

Row 
Tube 

Dilltance 
~~pm 

.. ·Tube 
Sheet (in) 

i 
.2 
3 

. 3 1/2 
4 

·.4 1/2· 
4 3/4 

.. 5 
. 5.1/2 

5 3/4 
.6 
·.6 l/4 
6.1/2 
6 3/4 
1 
71/4 .· 
7 1/2 
7 3/4 

6 
21 

~6312 

~6310 

·.6310 

8 .63li 
8 .1/4 . .6311 
8 1/2 . .6311 

.. 8 3/4 .6257 
8 7/8 ..• (;217 
9 ··. .6195 
9 '118 .· 

.. 

Tube Inside D!illleter (inc):les) .by Bo~ecace Test 

10 14 1~ 19 22 
23 26 26 .30 19 

.6311 .6310 .6309 .6310 .6310 

.• 6311 .6311 .6310 .6310 .6311 

.6311 .6311 .6310 .63il .6312 

·~6311 . .6311 .63.10 .6311 .6311: 
.• 6311 .• 6311 .6310 .6311 .6311 
.~310 .6311 .6310 .6311 .6309 
.• 6311 .. 6310 . • 63.10 .. 6311 .6309 

.• 6209 .6275 
.6209 .6310 .6'!82 .62os· .6195 

·.6225 

23 
.. 14 

.6309 

.6310 

.63.11 .. · 

.6309 

.6Jo9 
~j310: 
.6311 
.6311 
~6174 

2:3 ~s· ... ···'21 ; .. 
. :._ '! ... 

12 ·.9. 7 

.6311 • i312 } •. 6320 

.. .6313 . o:0ju -.,·.r~6j2o 

.. 

.6312 ·6·M2 . .. . ).63~0 

. . 

• 6310 .• 6312 _:.:'· \.~lii: 
.6311 · .6312 · · <i3:lo··· 

· .6311 .6·3.11 ·~6,to ... · 
.. 6313 .... ,311 .. 5309. ,, · . 
.6285 .~311 
.6265 .6275. . .;6235 . 

9 1/4 ~6187 .• 620.3 . .618Q .. 6180 .·. ~6178 -~168 .• 6197 .6203 .. :~6233 .. 
11 1J/16 .6205 .6204· .Dl80 .. 6117 .6177 .· .6166 .6194 .620~ ·~\ ~6197 . 

· .. : ... ·' ·~- . •,, :.:: . . 

· · ·. ~ee Figure 5 · 

. · , . 
.. ~ : 

,· . . . . ~ . 

... 

. :. 

' 

:. 

·.·· .. 
. _ ...... 

. ·.:· .. ·" 

.. :,; 

•sc·r- · ·27 · .. 0.0. 
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DUQUESNE ~IGRT CoMPANY . 
POWER STATIONS DEPARTMENT 
SHIPPINGPoRT ATOMIC POWER STATtON 

· Tubes 

Row ~U:be ·Amplitude 
(%) 

34 9 78 
100 

34 10 100 
34 11 No 
34 .. 1 . 10 

·3.4 2 55 
75 

33 1 10 
33 2 65 

75 
3.~ 3 25 
33 4 15 .. 

55 
33 12 7 

25 
33 13 20 

10 
33. i4 10 

. 33 15 15 
22 

-·~ . ;-
10 

-:" 20 . . 
33 16 7 

20 

.· .: ,. 

TABLE IV 

... "\ . ·:. 

· .. :: . . · 

. •lB REA+· EXCJWmlit :LEu: Tll1't ·. 
.DLCS 3330101 ... 
CORE I SEED 1·. · · .. 

. . . . . . 
.. · . .-. '. 

Tested byUltrasonic Method* 

Distance From the . ·. 
'I;ub.e Sheet (inche~,t) .. ·. 

8 3/4. 
8 3/4 
8 7/8 

indication 
7 1/2 
8 7/8 
8 7/8 
a.3/4 
8 3/4 
8 3/4 
4 1/i 
8 3/4 
8 3/4 
8 3/4 
8 3/4 . 
8 3/4 
7 3/4 
8 3/4 
.8 3/4 
8 3/4 

' 
8 3/4 
7 3/4 
8 3/4 
8 3/4 

·.-..s.·s · 
. 7.5 ... 
. 5~5 .. 

s·.5 .. 
5.5 .. 

. 7.5 
·5~5 . 
5.5 
7 •. s .. 
5.5. 

.s:.-5 
7.5 
5.5 

.. . 7.5 

.. . 5.5 
. ~:.5 
·s.s· · 
5.5 
·'·5 .· 
7.5 

.. &.5 
5.5 
8.0 .. 

. )j 17 Probe would not .enter the tube··· 
32 1 30 
32 ·. 2 25 
32 3 50 

80 
32 4 35 

90 

* .. All . testing .was done at the 

8 3/4 
9.0 
8 7/8 

·8 7/8 
8 7/8 
8"7/8 

inlet .side of the tubes 

-27-
... 

lD 
lD . 
lD 

. ,7 .a 
/lD 
. 7.8 

- .. :· . . 

. ~·· . : . 

· .. ·: ·" 

: ...... 

.... ·:: 

. .-·:·. 
.. :- =:··;· 

. e· .. , 
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DUQUESNE LIGHT ·COMPANY 

'·, •' 

-
.... 

. .. · ..... ·. ··, : __ · . 

. · .. · l_'OWER STATIONS , DEPAllTMENT .. • 
iB BEAT . UcHANGii. ~:UAK ;tJft •. 

. DU:S :33301()1 ··· · .... 

.~ 

. , sHIPPINGPORT ATOMIC.· POWER . S~ATION . .CORE .t . SiD. 1-' . . ' . 

.. 
Row Tube· 

32 ·5 

-32 6 

32 8 
32 9 
32 13 

32 14 

;32 :u 
32 16 

·31'· 15 

31 .14 
31 13 
31 l2 

31 11 

31 .10. 
31 .9 
31 .8 
31 7 
31 .6 

·. 31 5 

31. 4 

31 3 

· TABLE IV (cont '~). 

Tubes Tested by Ultrasonic Method .. 
' 

. Amp 11 tude . 
(~) 

Distance from .the 
Tube Sheet (iJ:tc~es) 

10 9.0 
·45 9~0 
20 8 7/8 
80 8 7/8 

Probe would not.enter the tube 
·Probe wo'-'14 not enter the tube 
. 10 8 7/8 

15 . 8 7/8 
16 i 7/8' 
15 8 7/8 
10 8 7/8 

8 7/8 
20 . 9.0 

·. ~- 9~0 

15 : 9.0 
14 • . . . . . 9.0 

Back dam.wen•t.enter tube 
Back dam von' t .enter tube 

20 . 8 7/8 
.. 30 .. 8 7/8 

25 8 7/8 
30 8 7/8 

· Back .dam won't .. enter tube · 
· ~robe won• t .enter tube 

Probe won:':t.enter tube 
Front .d811l won't .enter·tube 

55 8 7/8 
. 90 8 7/8 

45 8 7/8 
40 8 7/8. 
35 • 8 7/8. 
45 . 8 7/8 
15 8 7/8 

.20· . 8 7/8 .· 

·. -28-. 

. ·.. ·.· .··:· ·.· ... ."; 

·. ·s~rO.~: ~~t,i(iU · 

·. . :'-i.»• ... 
'1~8 
·x~:o. 
7~8. 

-:- . . · · . .-·_; .·. . ·.:• 

. .. ·· 

. · .. 

·: ... ·._· .. :._.-·: 

~. . 
'• ,• • I" 

... ~:l..D •. 
.. =7~8 

lll 
.:· :'! o·J:·~-- .. · .. 

. l:.J).-
7· •. 8 . 
:CJ>•. ... 7.8 

.-: .:l.D. 
.. 7:.& .. 

·. l.D •.. 
t~s. · 
·l.;·Di. 

·,7:~·s: . · 

lD. '. 
ips . 
1J. 

·.7~8 
-:]J)·.' 
"7-.1. 
11 
7.8 

. ;., 

. .. ·. 

· .. ·· 

.. · . 

. ' 
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. '. .. . .. ~~ . 
:' .· .. . .. : ·~. . ... ' ; 

DUQYESNE .. LIGHT COMPANY . i:a BAT ·IICWlO· ·.~L'fidt :.TIST ~ · · 
· .. • · . POW!R STATIO'tilS DEPARTMEm'· ·. · . · Jl.CS 33311~1 

CORE I ;s.- 1. 

·• " 

~-

. ·.·· 

SlliPPINGPOR.T.ATOMI.C·POWDl .STATION 

.Row· TuQe 

-31 .·· .2 

31 : 1 

30 3. 

30 1 " 

30 .2 

30 3 

30 4 

.30 5 

3'0 .6 
.· .. : 

30 7 

" 

30 8 
30 9 
30 10 

···:.30. ·u 
30 .12 

TABLE IV (cont'd) 

Tubes Tes.ted By Ultra~onic ~t.hoi > . 

Amp li tuie 
(F) . 

. 90 
. '1.00 

. 15 
.15 
50. 
30 
40 
10 
15 

. 40 
100 

.100 
·45 . 
_60 
10 
40 
90 
12 
50 
so~ 
70 

100 
15 
12. 

12 

: Distance fr0i1l :i:h,e - · 
Tul»e Sheet (inc~ea) 

.· 8 7/8 . 
. 8 7/8 
. 8 3/4 

8' 7/8. 
8 7/8 .. 

. 8 7/8 
. 8 7/8 
8 7./8 
8 7/8 

/8 7/8 . 
. 8 7/8 

. 8 7/8 
8 i/8 

. 8 7/8 
.8 7/8 
8 7/8 
8 7/8 
8 T/8 

. '8 7/8 
'a 7/8 
8 7/8. 
8 7/8 

. 8 7/8 
8 7/8. 
8 7/8 
8 7/8 
8 7/8 

Probe would rto.t enter the tube 
Probe would not enter the tube 

30 ' 8 7/8 
50 8 7/8 
10 . 8 7i8 

Front dam would not enter the tube . 
. Rear daa would not .entet: the tu~e ·. : 

-29.,; 
. ; 

.. ·. ·. 

··,,,.. 

s"een ·Locatioll ·. . . ... ·· . 

::, ... 

l»' 
J:.·a 

. · O;~D 
LD 
7~:8 .. 

.. ~D. 

7 ••.. 
O .. D. 
:lll 

. 7-..1 . 
il»' 
7.1 
l:D .. 

.• ·1 ~' .· 
o .• D · 

· .. --.~~.· ... :·· 
.OJ) 

~· 7.8. 

. .:·.·.::· 

.lD. ·····::,:• 
... , 

., ..... 

. r.a . 1:i .. 
O.D. 

··.-lD 
7.8 

. OD 

. "Ul 
. 7. •. 8 
·oo 

' .·'. 

... ,., 

.. '. ~ . 

.· .. · 
···:, 

. ...... 
\· . 

86'6 30. 
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. . .: .. : ···: ..... ,· 

DUQUESNE" i.IGIIT COMPANY 
_ . . . <POWIR STATIONS 'DBPM.~ . 

· u Br.At>:~::W·.'l'...r·: 
DLCS 3330101 ·. . .. . . . ..... . 

. : :·.:· ..... 
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.· .. · 

:/ 

.. 

.. 

· R.ow · 

30- ... 

30. 
.30-

30 

.. 30-

30 

. 29 

. 29 

· .. 29. 

29 
29 

29 

29 
.29 

27 

. 2,7 
.... 27 

27 

Tube 

13 

~4 
15 

·. 16 

·u . 

is 

. 7 

·' 
11 

13 
14 

.15 

17 
18 

8 

. 10 
13 

TABLE IV ( cont 'd) 

Tubes Tested by Ultrasonic Method . 

· . . Amp J.,i tude 

. 30 
50 
15 

Distance from ·the 
Tube Sheet (incb.e•) 

8 :7/8 
8 7/8 
7 3/4-. 

-R,eardam would not .enter tqe tube 
30 
60 
30 
60 
40 

:45 
25 .. 
30 
28 

so . 
90 
90 

. 100 
15 
25 

8 7/8 
. 8 7/8 
8 7/8 
8 7/8 
8 7/8 
83/4 
8 7/8. 
8 7/8 . 
8 .7/8. 
8 7/8 
8 1/8 

. 8 7/8 
.8 7/8 
8 7/8 · . 

·. 8 7/8. 
' 8 7/8 ·. 

Probe would not· :enter the tube 
60 8 .7/8 
90 . 8 7/8 .. 
12 . 8 7/8 
.18·. 8.7/8 
20 
40 

Probe would not .enter ·the .tube · 
is .· s 7/8 
40 8 7/8 
20 8 i/8 
35 8 7/8 . 

Probe would iiot enter the tube · .- · 
25. 8 7/8 
60 8 7/8' 

-.30":' 

:.:.·· 

... · 

l:D . 
-7.1 
O.D •. 

. ~~ ... · 

. 7"~·· . 
. ' a» 

·-.. · .. 0» 
... '·.· OD .. 

08 
lD .. 

·7.8. 
lD 
·7~1 
lt)• 

. ·-7~8 

•.· _lD 

OD 
OD 

lD ·. 
·7;1 .• 

.. • .. 

. ' . . 

.. · ..... . 
. . . . . . 

'•: 

· .. · .. 
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· ... ·pQWB .STATIONS ·»El'AllTMINT. 
·' ·. · · ·sHIPPINGPOllT ATOMJ;C POWEll .'sTATION ... 

· · · · ".DLCS 3330101' · .... 
. ·.COD .I s_,·: (' 

· .. ' .. : ... 

... ,. 

.·.·. · · ·* :'Recheck data 

,.• 

'• .. 
.TABLE IV (cont • d) · . ·. . ' . . 

Tubes .Tested by Ultraeon:l.c !1fthod 
' ' ., •' 

.· .. "· . 
···: ·;.' 

.. .. •', .... 
' ' ' . · .. ·. 

··:.. . ·;:j 

.. ' . . 

' ... 
" 

41fJ.p 11 tude 

'•' 

·:·· ..... 
.'»:Launce fros tile : . . · · · · ·: :. ·sc:reoD. LO.c·i\tlcm : · ... · : .... 
.Tu~e ~heet (inchei) · · · ... :. .. . ..... ·. · ... ::.·. 

',/ ' . ' 

40 ' 
60 
18 .· · 
20 
60. 

. 10 .;. 15 
25 

12 
. 30 

.15 

No indic,UOil· 
35 
10 

No indication· 

' 8 .7/8 
·.a 1ia 

8'7/8 
8 7/8 
8 7/&· 

.. 7 1/2 
8 7/8 
8 7/8 
8 7/8 
8 7/8 . 

. 8 7/8 
8 7/8 
• 7/8 

10 
5 1/2 

. 10 . 7 3/4 
10' 7.3/4 

. ·10 . . 9 .. : . 
2s 8 7/a · · 
20 4 

. 60 9 
15 .4 
25 8· 3/4 
20 7 3/4 
20 8 3/4 
'15 7 3/4 

. Probe would not .enter the tube 
.20 8 3/4 

5 7.3/4 .· 
. 10 10 

15 7 3/4 
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.TABLE IV (cont'd)· 
. ·. 

: .'·· .·· 
. . 

. . . 
~ . . 

': .... .·:···. 

. . . .. ' 

... 11 BEAT ixc .... LIB .TIS'r 

. . -DLCS 3330 lOi . 
· COB t SlED ·1··. 

. . ·'. 

·:. ·:. 
-

·:·· ·.··. ·: .... _:·· 
. . . . -.~ 

· .. ,;·'.· 
·· .. 

Tubes. Tested b% Ultrasonic_· Method 
... · .. • 

· ... 

B.~· ... . · Tlib.e · 

.12 14* 
-13 4* 

. ~ 
·' 

12 .13'* 

·See F.igure 17 

* Recheck. data · 

Amplitude 

5 
. ·50 

. 5 

10 
15 

2 
10 

Distance frora tb.e. ·. 
Tube Sheet (inches) 

8 3/4 
8 3/4 
7 5/8 . 

4 
8 1/4 
7 1/2 
.7 1/2 

. . ·,. 

. Screoii Locatiol\ ·· 

lD'·' 
. >lt»<·. 
. 00 . 
lt 

· .. ·. 
.·· ... -:·: . 

··· .. ·. , . 
'< '•···: 

· ·. ·lD.· · 
lD 

:· .·. 

. Q:O. 

,if.: .. 

. . :- ~- ,. '~· .. 

. . . . 
·: .. · 

,·, . 

. · ... : 

· .. · , ........ 

,'•. 

' . 
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- . »uQtJBsn Ltar CG~~Pm. 
NID. · StA1"IOIS DIJAll~f­
illiPriRQPft'l' AtaaC POlin :runoB . . ,' ,, ~; . . . . . . . . . . 

.'WLJV 

· ...... ;:, 
'• l .. 

·· . . · .. :. ·• 

.. ·... ..· .. 

11 mit. acir&laa uu:. _ _.:,. · 
ILCS 3330101 -• . . · .: · ·_ . .. . . .. 
·cou 1 ·. SID ~ 

.· ... · 

.. ~:··· . 
. . . . . . . . . 

Pilm ldae ae .. inas (loentaeD.)*. 
. , .'./<-

' ·,:·: . · .. 
.. 

.. --· 
·~·. .. 

'ila Location i 1.- .. .. . . 

lai. ·: .. .2" Proa 'I'Ut»e Sheet 5[16 Inch 1/6 11lch. Ro 20 llebt .;.;,.·; . .. ' 
low ·Tube· lositloll ' 'las tic .naatic Shieldiq- ~---; .... t!~··:_·_. 

,''I . 
·, 

o';clock . I 4.05 i · .. -7-· 22 1 3.63 . · 3.94 4.05 4.,..· .. 7 •• 
,..-_ . : 

··. .. .. 

26 3 2 o'clock 4.24· 3.10 3.6·7 4.49. •. ' ).17 4.7 . ' 

. :.·: 

·.· .. 
21 16 . IUdpoin~ 2.13 3.24 . .3.20 3.60 .. 2:~,~ 4.5 .. .. . 

.. .• ; 
., 

' 
.. 

--------~----~~~----~------~--~_.~-~--~------~··· Piia Location · :· 
6" Proa t .. e Sheet · S/16-;._Iacla · 1/6 Incla Ret · ·. "'iq ·•.1 · . ·leta·. 10 

··.:.. · 

.. 
.. 1 22 

_.., 
o'clock 

. •. ... . . 

26' .3 2 o'_.clock .. 
.. 

21 16 ·Midpoint 

· * .· -lzposure 'l'i•e . Oae Bou~ 

. 2.65 . 

2.51 

2.03- ·. 

leAcliD.IS c~ be ex,ressed as 1/Br . 

,_ .. 

4 •. 1.>:: 
. . ·. 

·3.11 .3.42 ... · . 3.17 
:" ... 

2 ~·so 2. 01 2 • o~ · _ Ln: · -.-. :_ , .. 1 · 

• .. 

. ·; ... . . 

. . ' . ·~ ··. ; : . . 

··:.'' 
:· ,·.·: . ··:.·. 

··.: . .. 

'· .. •:: 

.. ·. ·. . .. 
··:··:"' 
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. .. :QUQuESNi UGJIT · COMPA.NY . 
POWiR STATIONS. DEPARTMENT 
SHIPPINGPORT AToMIC POWER STATION . 

···u mt·:u~lia ''LW. Dst . 
:ri:ws 3J30ltn: · · · · 

. . -
- ·r•bruary 3, 1958 

.. ._. 

... . 
·.; ~ ·.. . 

. ·October 21and 2t 
.. 1959. 

October. 25, l-959 
·.· . to·. ·. · 
Novembe~ 14:, 1959 
. . . 

.J' anuary. 13 and. 14 . 
. 1960 

J•uary 29, 1960 
to 

. . . . February ·12, 1960 

. ·: . ... Karch 20-28, 1960· . 

·.~ : MArch 24 ·and 25 
. 1960. . 

... 
. . :- .· .. 

' ' 

. . ~·. 

... ··. ·. 

' .. ··. 

COU I SliD l 

Loa of· Events. . ', . . ·. •', . 

. . . . . 

. It :was de.tend.ned th~t a leak of about .35 i~Uons ·x,er:····hcrilr -~ 
•2000 psi-differential pressure existed frOm.. the pr~t'y·to·tha 
secondary side of tb.e :u heat :exchanier •.. on the. ba.ia ··Q·f -~r 
pressurization. tests and proboloc .tests; .four .tuJD·u. vaioe ,~ .... ·. 

. ·.·.· .· . . ·: 

·.·. ·. 

-·moved· and a total of 17 tubes were· _,lu,aed •. •· · · · . . . . ~ : ·• . 
. . . . ~·. 

Selected tubes. of the 1B heat exchanaer. ·were ••;,e·c·ted .~ .p~~:;.. •·• · . 
· bolog .tests. · ·· 

· ... 

All unplugged tubes were .checked for leaks by preasurl&·ins die· 
sec~dary side w1,.th 75 psig .air~ I,.eakage was iri.&-.e~tea. 'ln t. · 
tubes and leak .rates were obt.ai,ri.ed. · ·· · ·· · · .· · 

Of the .9 tubes indicating leakaae the'.enu ·o·f 4\~~l*•· were , . . . 
·ground to .pend.t the entry of a leak location dete~tor. probe.·.: . 
!{easurable .leakage .was found in only one tub·~ At:t-:·preailure 
was applied on the primary side of the prevf,ous leakt'na.tubeo 
to ,r~open: the .cracks • · .. 

. . . . . . ·. . 

· Selected ~ubes 11ere te•ted by ·the .borea~ae .eth~i to detemno · 
iniaide &iameter.s. · 

... ·. ·;.·, 

Sel,ected tubes includin& .tbe .9 iealdn& tuJ.eii -~re··::lf~;a aye · 
penetrant teat. · , . · ·· 

. . . 

.. 

· . . :' 

..... 
_.,· 

'-: ... 
.·: . 

.. ~ 

... . . . . . . ~ 

Selected. tuhe·a wer.e tested by the ultra~onic method. ·.. . _.;·,. 
··:·· 

.. ' 

,·, .... 

.·::-. 

. . '' 

. • . 
.' . 

., 
:.:·· · . 

. ··: : 
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.DUQUESNE:LIGFiT'CoMPANY 
.P()WER STATIONS DEPARTMENT 

~t~ -SHIPPING:E{)RT ATOMIC POWER STATION 

. lB HEAT- EXCHANGER LEAK TEST 
DLCS 3330lOi 
CORE I .SEED 1 

TABLE.'VI 

lB.HeatExchanger Leak Rates 

. Date .. co 
.. 
0
Ac

1
at.nill··tit(dyp. mo/fmRle) ac(xto

10
r 3 .. ) . Secondary Boiler 

:Water .. Activity dpm/ml 
.Hours at .. l-00% Leak ~ate 
Reactor Power ·ml/min 

3/25/59 7.60 0.61 148.0 0.30 
4/29/59 4.60 0.18 .245.0 0.15 

.5/20/59 3.90 0.32 379.0 .0. 31 

.8/28/59 6.80 0.15 .168.0 0.08 
·. 9/ 2/59 3.40 0.22 5L3 O.:l8 
9/ 4/59 7.40 0.16 .99. 7 0.08 
9/24/59 .. 2. 70 0.24 195.0 ·o.·41 

.. Refueling 
5/15/60 7.50 1.30 . 79.0 . 2. 00 

-5/12/60 2.10 .1.30 119.0 2.30 
S/17/60 2.20 .0.93 .33.0 2.20 
·5/20/60 1.90 1.19 . 105.0 .2.40 
5/24/60 2.30 1. 74 40.0 3.60 
6/10/60 2.30 -1.26 453.0 2·. 10 
6/28/60 .14 .. 90 ·15.90 71.2 .. 4.30 
7/ 8/60 "14. 70 9.74 356 .. 0 2.50 
8/ 8/60 ll.JU 17.40 100.0 3.10 
9/ 9/60 16-.50 16.50 ·506. 0 3.70 

.10/7/60 2.73 .1.15 277.4 .1.60 
11/1?/60 2.36 1.01 215:5 1.ro 
12/27/60 ·1.24 .0.44 465;4 .1.30 
1/27/61 .1. 75 0.45 1260.7 0.95 
2/14/61 .1. 60 .0 .. 35 228.2 .0.81 

.3/10/61 .1. 75 0.35 .439.0 0~74 - .3/17/61 1.35 0.33 602.0 0.91 

~ -
-~' 

-35- 686 36 
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