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ENCLOQURE

STEAM GENERATOR OPERATING
: HISTORY QUESTIONNAIRE

ONOTE: All’ percentages should be reported to four 51gn1flcant

flgures.

BASIC PLANT INFORMATION

Plant.

Startup Date:

S Utility:

Plant Location:

Thermal Power
Level:

- Nuclear Steam

Supply System

" (NSSS) Supplier:

‘Number of Loops:
Steam Generator

Supplier, Model

No. and Type:
Number of Tubes

per Generator:
‘Tube Size and

Material:

v

.o

STEAM GENERATOR OPERATING CONDITIONS

Normal Operation

Temperature:

Primary Flow
~Rate: |
Allowable

~ Leakage Rate:

Primary Pressure:
-Secondary
Pressure:

'Aecidents

De51gn Base LOCA
‘Delta-P:

Indian Point Unit No. 3

Initial Criticality: 4/6/76

Power Authority of the. State of New York
Buchanan,'New York . 10511

3025 Mieh

Westinghouse Electric Corp.
4 _ ,
West., Series 44, Vertical, U-bend.
3260

InconelIGOO: ~ 0.875" outside diameter
' 0.050" wall thickness

Primary Secondary
Thot (SGip)= 600.4°F  Feedwaterj, = 427.2°F

0,
Teolg 513.8°F

(SGgut)=542.6CF Steam 4,
Tavg = 571.5°F

34.05x106 1b/hr per S.G.

1 gpm (total primary to secondary).
500 gpd max. for any s1ng1e S.G.
2235 psig :

755 to 780 psig

Max.
1600 psi (sec to pri. )

- Main Steam Line Break

(MSLB) . Max.Delta-P: 1600 psi (pri. to sec.)




111, STEAM GENERATOR SUPPORT PLATE INFORMATION

Material: - ‘SA-285, Grade C.
Design Type: Drilled Plate
" Design Code: ASME Section III . _ ,
Dimensions: 9'g8" diameter; 0.750" thickness.:
Secondary Flow ' . :
Rate: 3.315x10°® 1b/hr per S.G.
Tube Hole , '
Dimensions: . 29/32"
Flow Hole ,
Dlmen51ons~ ‘ 11/16"

Iv. STEAM GENERATOR BLOWDOWN INFORMATION

Frequency of

" Blowdown: . Continuous

Normal Blowdown .

Rate:. . 10 gpm per S.G.

Blowdown Rate :

w/Condenser ,

Leakage: Up to 30 gpm per S.G. depending on water.
' chemistry. : : ;

Chemical

Analysis -

.Results _

- ' ’ S Control
Results - .°  Chemistry Parameter . Limits
- 8.8 pH @ 25°%¢ | 8.5 - 9.0%

* . Free Hydroxide as ppm CaCOj 0.15
2.0 Total . Conductivity umhos/cm <4.0‘
o @ 25°cC

&.05 | " Chloride, ppm o .05
Tk 'Sodium, ppm . <.1

* NH3, ppm - o N/A

* Dissolved Oxygen, ppb - N/A

x ;Sioz, ppm _ ' : N/A

4;* o 'Suspended SOlldS, ppm i N/A

1 To be maintained w1th hydrazine at sea . and bracklsh water
51tes. , :

* -'th tested for per IP3 Tech Specs.
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V. WATER CHEMISTRY INFORMATION

Secondafy»Water

‘Type of Treatment: | . AVT (All Volatile Treatment)

Effective Full Power (EFP) o
Days of Operation: 504.9 EFD (as of June 16, 1978)
Typical Chemistry or _ , ’
Impurity Limits: Same as blowdown
Feedwater
Impurity Limits: AVT - Normal Power
 pH o 8.8 - 9.2

Total Conductivity £4 -umhos/cm € 25°¢

Ammonia - 0.5 ppm S

Hydrazine 02 + 005 ppm

0o : <5 ppb.

Condenser Cooling Water

Typical Chemistry or '
Impurity,Limits: ' Saline Estuary

~ Demineralizers - Type: Do not have condensate polishing.
Cooling Tower (open cycle, A

- closed cycle or none) : None

. VI. TURBINE STOP VALVE TESTING (applicable to Babcock & Wilcox
. (B&W) S.G. only) ' v

Not applicable.

VII.“ STEAM GENERATbR TUBE DEGRADATION HISTORY v
(The following is to be repeatea for each scheduled 1s51)
- Inservice Inspectioh (ISI) Date: ,June'16, 1978
ﬁumber.of'EFP Days of:
Operation Since Last

Inspection: - 504.9 FPD

This was first ISI since commence-
ment of commercial Operation.




(The following is t

-4~ | . 1..

o be repeated'for each steam generator)

Steam Generator
Number:

31 32 33 34

Percéntage-of Tubes
Inspected at this
ISI: :

0.450% | 0% . 8.957% 8.957%

Percentage of Tubes
Inspected at this
ISI That Had Been
Inspected at the
Previous Scheduled
IST: '

NONE, FIRST ISI

Percentage'of‘Tubes
Plugged Prior to
this ISI:

NONE

| Percentage of Tubes
Plugged at this ISI:

0.092%| 0% 0% 0%

Percentage of Tubes
Plugged That Did No
Exceed Degradation.
Limits:

t

SEE ATTACHED LETTER

Percentage of Tubes
Plugged as a Result
of Exceedance of

Degradation Limits:

NONE, SEE ATTACHED LETTER

Sludge Layer Materi
Chemical Analysis
Results: ‘

Sludge Lancing -
(date):

Ave. Height of
Sludge Before ..
Lancing: '

)

)

)
_ )
Ave. Height of )
Sludge After: )
Lancing: )
~ Replacement, Re-
tubing or other
Remedial Action
Considered:
(Briefly Specify
Details) -

al

June 12, 1978

Eddy current examination was performed
after sludge lancing. See Table I
for volumetric analysis.

None necessary.




° )

Support Plate .
Hourglassing: None
Support Plate
Islanding: None
Tube Metallurgical
Exam Results: - None, done.

TABLE I

TUBESHEET CLEANING

SUMMARY SHEET

Plant: 'Indian Point Unit #3 ,:Outage Dates: 6/12 - 6/20/78
1 “Prelance Post Lance Porcent
S/G Sludge Volume Sludge Volume Removal Comments
31 | 24.8 cal. 0 Gal. 1008 | Return Water.from
518 1bs. 0 lbs. : : S§/G Visually Clear.
32 | 24.8 Gal. | 2.1 Gal. 92% Return Water from
518 1lbs. 43.2 lbs. S/G Visually Clear.
- 33 - 33.1 Gal. 2.1 Gal. 1943 Return Water from
g 692 lbs. 43.2 1lbs. : S/G Visually Clear.
34 35.2 Gal. 6.3 Gal. 82% Return Water from
: 734 1bs. 130 lbs. . §/G Visually Clear.
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. Percentage of Tubes Plugged

. Hot :Leg:

- Area of Tube Bundle (1)
g of Tubes Affected by

% of Tubes Plugged Thaf |

Max. Wastage/Cavitation Erosion

P “
AN SR A . e . .
) ‘ . .. o "

PP

‘Frgttihg'or Vibration in U-Bend Area_(not applicable to B&W S.G.) AS OF %/,16/78

Other Preventive Measures

?

See aﬁcompanying'ietter.<'

| f;fv!astage/CavitatiOn Erosibn AS OF :6"']16/’781

>

T v

(Repeat this information for the cold leg on Combustion Engineering
(C.E.) and Westinghouse (W) 5.G.) :

biec 1d e

Hastage/Cavitation Erosion. ...

%fof Tubes Plugged Due to
Exceedance of Allowable
Limit (2) :

Did not Exceed Degradation
Limit .

Location Above Tube
Sheet (3)

Rate for Any Single Tube
- (Tube Circum. Ave) (Mil1s/Month)

Max. Wastage/Cavitation Erosion
in Any Single Unplugged Tube.
(Tube Circum. Ave) {Mills)

. ... Cracking ps OF 6/16/78

E ..

Caustic Stress Corrosion Induced in C.E. and W S.G.
Flow Induced Vibration, Caused in B&W S.G,

1}
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Cracking (Con t)

' Area of Tube 8und1e m.

-7

a

'SEE ACCOMPANYING LETTER

c

d

. . e T,
0 - L RN

L il % Leg , \Kepeat this 1nformation for the cold leg on C. E.
- b

e

S of Tubes Affected
By Crack1ng

% of Tubes Plugged Due to
' Craeking

% of Tubes Plugged That Did.
Not Exceed Degradation L1m1t

Location Above (3)
- Tube Sheet

Rate cf Lenie~r F
Leaking Cracks (gpn)

- Denting (Not app11cab1e to B&W S.G.) AS OF :6/16/78

- Hot Leg: (Repeat thls information for the cold leg on C.E. and A S G )

2

b

¢

d

e

Area of Tube Bund]e (1)

% of Tubes Affected by
Denting

g of Tubes Plugged Due to
Exceedance of Allowable
Lim1t (2)

g of Tubes Plugged That
Did Not Exceed Degradation
' Limit

Rate of Leakage From
 Leaking Dents (gpm)

" Max. Denting Rate for Any

Single Tube (Tube "
Circum Ave) (Mills/Month)

Max. Dent\n in-Any Single
Unplugged Tube (Tube
Circum. Ave) (M1lls)' "
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'De'h“i"g (COn"t_)"

Bupport
Plate

" Levels

1 Tube §n  Bundle Area
(Tube Ave) (Mi]ls) (1)

- 8-. ‘-

Max. Denting in Any Single

. .. * . e, .. .
+

g of Tubes Affected By
Denting in Bundle:
Area .

a | b oc|d |e

a  b c | d e

b
°
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TABLE KEY-

.area of the tube bundle.

(1)

CONOTE: AN percentages refer to the percent of the tubes within a given

 Area of the Tube Bundle

No. of Tubes Within the Area

a. Per1phery of Bundle
- (wi/20rows for B&NW;
wi/10.rows for C.E. and W)

b. Patch Plate
. (wi/4 rows)

c¢. Hissing Tube Lane. (B&W qn]y)
',("‘/5 rows) -

- ¢. Flow Slot Areas (C E and W only)

,wi/lO rows)

d. Wedge Regions (C.E. and W only)
~ (wi/8 rows)

e. Interior of Bundle
(remainder of tubes)

. e . L
..A.‘j.'_'.' R .

' SEE ACCOMPANYING

LETTER -

(2)

Allowable Limit for Wastage/Cavitation Erosion:

Allowable Limit For Dehtingﬁ

(3) : :

1.  Speeifies area between the tube sheet and the first support plate |

Nastage/Cavitatlon Eroswon

" Cracking:

2. Spec1f1es in the followlng locations (list the additional locations).




‘Vlll. SlGNlFlCANT STEAH GENERATOR ABNORMAL OPERATIONAL EVENTS

. None

© DATE

- |suMmARY

‘.1Xa

perfonned.

CONDENSER INFORMP]ION

See attached letter for detalls

(Include event descr1ption unsch edu]ed'lSI results, {f
and subsequent remed1a1 actmons)

1 Dpetection

Condenser - l Jube Leakage Detectable )

~ Materfal | Date |Rate (gpm) Limit Method
Admiralty nominal LXlO-S gpm ‘| Helium Mass

' o Spectrometry

Brass

X. RADIATION EXPOSURE HISTORY WITH RESPECT TO STEAM GENERATORS

Date Exam Dosage (Man-Rem) Repair Dosage (Man-Rem)| Comments
6/12/78 | 19.5 Man-Rem for ISI 2.7 Man-Rem . Explosively
to 5.7 Man-Rem for B | plugged 3 tubes
. 8/9/78 Sludge lancing in #31 s.G.
. | 33.8 Man-Rem for S.Gl|
: mechanical modi-
fications made-
to secondary ¢
51de .
-12/12/78 4.5 Man-Rem Explosively
L ' plugged 1 tube
in #33 S.G.
3/20/29:, ' v .2%.449‘M§n-Rem, includ- | Explosively plugged
ing removal -and clean-'} 4 .tubes in #31 SG
ing of the four SG 4 tubes in #32.SG
.man way_cbvers 3 tubes in #33 SG
‘ . ’ ’ 4 tubes 'in #34 SG

e e m o ————




. . " SEE ACCOMPANYING LETTER '

' " XI. DEGRADATION RISTORY FOR EACH TYPE OF DEGRADATION EXPERTENCED FOR TEN
Ao REPRESENTATIVE, UNPLUGGED TUBES FOR WMICH THE RESULTS OF TWO OR MORE
- 1S1'S ARE AVAILABLE o N | B

1f the results for ten tubes are not available, specify this infor-
mation for a1l those tubes for which results are available.

(repeat the following information for eath tube and degrédation type)

Steam Generator No:
Tube ldentification: ‘
Type of Degradation: (specify denting, wastage, cavitation erosion, -
S ' caustic stress corrosion cracking, or flow
" {nduced vibration cracking) '

‘(repeat the following information chronologically for each ISI for
which results are qvailab]e) ' ) .

. 1S1 Date: 4
. -~ MAmount of Degradation: (specify amount end units)

EFP Months of Operation Since Last ISi for knich Results are Given:

S




INDIAN POINT 3 UNIT STEAM

" GENERATOR OPERATING HISTORY
'SUPPLEMENTAL INFORMATION

: Tube sheet cleaning was performed on all four steam generators
during the period of June 12, 1978 through June 20, 1978.  Based ‘
‘on water balance result, an average of 92% of the sludge was removed
- ~on all four generators. S - :

_ During the perioed of July 17, 1978 through July 26, 1978 eddy
current testing was performed on steam generators 33 and 34 to-
inspect the tubes as part of the Inservice Inspection Program.. -
Approximately 292 tubes in each generator were inspected, amounting

to approximately 8% of the -total amount of tubes in both steam
generators. This was the first Inservice Inspection performed

since commencement of commercial operation of the unit. There were
no reportable eddy current indications noted in any of the tube
walls. However, dent "indications" were observed at the tube to
support plate intersection in approximately 90% of the tubes in-
spected. The probe used had a frequency of 400 KHZ and the size

was 700. As a result of being able to pass a 700 size probe through
all tubes, it was not possible to ascertain whether the "indications"
were due. to manufacturing/metallurgical flaws or the "denting phenomena’
‘currently being experienced with most Westinghouse steam generators.
However, the location of the indications suggests the latter as the
more likely mechanism. A further evaluation of this data is being
conddcted; however, the results are not available at this point in

time.

- " On August 7, 1978 while installing a tube line blocking device
" in steam generator #31, a welder inadvertently struck an arc across
3 tubes. Fifteen tubes in the vicinity of the subject tubes were

examined by eddy current testing. All tubes showed denting similar
to that noted in steam generators 33 and 34. One of the subject
~ tubes was found to be leaking, but all others showed no reportable
indications. As a precautionary measure, the three subject tubes
were plugged. Therefore, the three plugged tubes indicated on the
history questionnaire were not plugged due to degradation from
denting. , -

An increase in radioactivity was noted while performing the
steam generator blowdown analysis for No. 33 steam generator on
‘December 8, 1978. Based on the activity levels, it was determined
that approximately a 0.24 gpm primary to secondary leak existed in
" the generator. The unit was taken out of service and eddy current
examination performed to determine the location of the leak. One
tube in the generator was found to be leaking. 1Its location was
'Row 44, Column 56 in steam generator No. 33. Examination confirmed
that the defect was located at the second tube support. This
particular tube was examined during the first Inservice Inspection
eddy current examination and was found to have a dent indication at
this particular location at that time. The tube was plugged on
December 12, 1978 and the unit returned to service. No further
leakage has been detected to date. :

e




. - -2- .

Regardlng 1tem IX on the hlstory questlonnalre, we have
experienced approximately six leaks in the condenser prior to
‘August 10, 1978. Since August 10, 1978 to date we have, however,
experienced substantial leaks (approximately 100) in one particular
waterbox. The cause is unknown-at this point in time, but is
being. analyzed Steps are immediately taken to plug any falled
tube, even if the leakage is nominal.

, It is hoped that this supplemental information is of use to -
you and aids in understandlng the data submltted in the hlstory
questlonnalre.




INDIAN POINT 3 UNIT STEAM
GENERATOR OPERATING HISTORY
SUPPLEMENTAL INFORMATION

The Indian Point 3 Nuclear Power Plant was placed in the
cold shutdown condition on March 20, 1979 to repair a tube leak
in Steam Generator No. 34, a Westlnghouse Series 44 Steam Generator.
Prior to shutdown, the leakage had been determined to be 0.145 gpm,
with a maximum radiation reading at the air ejector of 1.96X10~%uCi/cc
and a maximum radloact1v1ty concentratlon in the steam generator

. blowdown of 3. 42X10“ puCi/ml.

. Subsequent inspection located the leak in Row 44, Column 38 at
- the second ‘support plate on the hot leg side. A 0.650 inch eddy
current probe was unable to pass through the leaking tube. The
nominal tube diameter is 0.770 inches. Thirty tubes surrounding the
' leaking tube were also inspected using the eddy current technique.
. No imperfections or significant "denting" was identified in these tubes.

E The leaking tube in Steam Generator No.34 was explosively
'plugged. .As a preventive measure, based on prior tube leak experience
on site and by recommendatlons from Westinghouse, it was decided that.
tubes -in Row 44, Columns 37, 38, 55 and 56 would also. be explosively

' plugged in Steam Generators 31, 32, 33, and 34. (Steam Generator

‘No. 33 had the tube in Row 44, Column 56 previously plugged.due to

a leak.) S . '

-

Following tube plugglng operatlons, a secondary side hydro-
static test was performed on Steam Generator No. 34 to verify tube
plug integrity and the unit returned to service.




