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MEMORANDUM FOR: Thomas A. Ippolito, Chief
Operating Reactors Assessment Branch'

) Division of Licensing
,

i
j FR0it: Keith R. Wichman, Section Leader

j Engineering Section
.

; Operating Reactors Assessment Branch
Division of Licensing

} SUBJECT: MEETING WITH B&W OWNERS GROUP ON STEAM
j GENERATORS

i
i

) Attached is a summary of the subject meeting that was held on March 23, -

;
~

} 1982 in Bethesda. - The B&W Owners Group presented their views with respec't

.f to steam generator tube degradation and steam generator tube rupture
;
: accident management. A list of attendees and a copy of the slides shown

are in the Enclosure to the summary.

b
' JA|

~

Keith R. Wichman, Section Leader'

; Engineering Section
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SUMMARY OF MARCH 23, 1982 MEETING WITH BABC0CK & WILC0X

'
OWNERS GROUP REGARDING STEAM GENERATORS

1

i
On Tuesday, March 23, 1982, representatives of the Babcock & Wilcoxi

(B&W) Owners Group met with members of the NRC staff to present their
! views with respect to steam generator tube deradation and steam genera-

tor tube rupture (SGTR) accident management. /. copy of the slides used>

j by the B&W Owners Group during the presentation and the attendance list
. are enclosed.
1

The B&W Owners Group wa:: formed in 1978 with the following objectives:
-

(1) maximize steam generator reliability / availability, (2) prolong steam
; generator life and (3) avoid power reduction and steam generator replace-
! ment. The organization' a'nd programs of the B&W Owners Group were described
.! and it was emphasized that B&W is representing the Owners Group at this'

meeting. The once through steam generator (OTSG) configuration was-.

i presented; the OTSG has fifteen support plates and tubes that are fifty-
! six feet long. Four tube regions were defined for purposes of further

discussion: (1) the peripher/ is the outer twenty tubes outside the'

tie rods, (2) the interior region is inside the tie rods, (3) the lanei

region consists of three rows of tubes on either side of the untubedi

: inspection lane, and (4) the kidney shaped region is the centrallyj located, irregular shaped area excluding the lane region.
.

The B&W Owners Group described five continuing areas of concern regarding
; steam generator tube degradation. These were: (1) the lane region
j where corrosively initiated, fatigue propogated circumferential cracks

at the fifteenth support plate and upper tubesheet occur, (2) outside>

diameter damage which is erosion mainly at the fourteenth tube support
plate, (3) fretting wear that occurs at the tube / tube support plate in
the lane region and at fifteenth tube support plate,-(4) tube diameterj distortions that are eddy current testing (ECT) " ding" indications primarily

i at the ninth, tenth and fifteenth tube support plates and (5) lower tube-'
sheet indications which are ECT indications at the top of the lower tubesheet.
A tabular summary related to the five areas of concern was presented:,

U,.

.

tubes tubes removed
.

| leaks pulled from service

) 1. lane regions 21 7 21-

j 2. 0.D. damage 4 3 $228i 3. fretting wear 0 1 0j 4. tube diameter distortions 0 0 0
5. lower T.S. indications 0 1 0
6. Other causes 4 0 '0,

.

29 12 249
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The total number of tubes in nine domestic operating plants' OTSG'sis 275,000.,j

The B&W Owners Group defined a new area of concern as "AP," which is an
increase in pressure drop associated with deposits (magnetite) at the'

fifth and sixth tube support plates. Because of this problem, the
potential for power reduction exists, possibly in the forseeable futureg

for one plant. Chemical cleaning, in the final stages of developmentj
I and testing, is one solution to the "4P" concern.

,.

' Feedwater specifications covering OTSG nonnal power operation, startup
c

and hot functional testing were presented. OTSG water chemistry
specifications during hot functional testing and for layup were also,

li discussed. Finally, emergency feedwater chemistry requirements weredelineated. Typical secondary systems were shown and it was emphasized
that the feedwater heaters contain no Copper alloys and while some plantshave Copper alloy consenser
downstream of the co ,densate polishers. tubes, no Copper is present in the system,

Anticipated transient operator guidelines (AT0G) strategy for the miti-
gation of steam generator tube ruptures (SGTR) was outlined. ATOG
development, sponsored by the B&W Owners Group, is based on event trees,
computer simulations, and feedback from plants (transient assessments).

,

G. The SGTR pmcedure specifically covers the entire spectrum of tube leak'j
to full rupture plus loss of offsite power and combinations of steam leaksy and a SGTR in either steam generator. It was stated that draft AT0G"1 guidelines have been written for all operating plants and that the finalj.
ATOG for Oconee will be submitted to the NRC for review in April 1982.'

Subsequently, each utility will write their emergency operating proceduresn

using the final AT0G and operator training nd implementation will commence.t

) A,

1

q Keith R. Wichrr.nj
Operating Reactors Assessment Branch
Division of Licensing

Enclosures :
. As Stated

3 cc w/ enclosures:
} See next page
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ATTENDANCE LIST
1
t

B&W OWNERS GROUP - STEAM GENERATOR MEETING

MARCH 23, 1982

NRC Participants

T. Ippolito, DL.

J D. Eisenhut DLj C. McCracken, DE
W.J. Collins, IE:

A . Taboada, RES.,

j G. Lainas, DL
W. Johnston, DE
S . B ryon , DHFS
R. Jacobs, DL
T. Su, DST

'i K. Wichman, DL
W. Hazelton, DE

] C. Cheng, DE
9

; B&W Owners Group Participants '

i
; J. Taylor, B&W
'! C. Creacy, B&W
p J. Olszewski, B&W
p M. Bell, B&W
< J. Kelly, B&W

G. Glei, B&W
4 R. Eaker, Duke Power Co.
[ B. Lawson, AP&L
g J. Norris, Duke Power Co.
l
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l Other Attendees

L. Conner, Doc-Search Asso.
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g Industry Objective /Needs -

a
,

MAXIMIZE SG RELIABILITY / AVAILABILITY, PROLONG SG LIFE, AVOID POWER REDUCTION AND SG REPLACEMENT

NEEDS TO RESOLVE PROBLEMS
EXAWLES OF PROGRAMS / EXPERIENCE

(1) DETERMINE EXTENT 6. NATURE OF PROBLEM - VIBRATION DATA
e DEVELOP COMPLETE UNDERSTANDING OF 0 TMI-2 VIBRATION (EPRI)

f "0LDER" PROBLEMS e 0-2 VIBRAT' ION (EPRI)
8 LNDERSTAND "NEW" PROBLEMS S TVA IEOTSG FOAK (FUTURE)

OPERATING PLANT DATA
} e WATER CHEMISTRY
J

5 CONDENSATE POLISHERS (EPRI)

8 OTSG OSCILLATIONS
,

5 NDE-DEFECT / DEBRIS
!
,

S OUTAGE ENGINEERING SLPPORT !
t

! i
-

DAMAGE MECHANISM DATA

8 14th TSP DEBRIS (EPRI)
'

S 0-1 LTS TUBE EXAM (EPRI) I
.

0 0-1/O-314th TSP TUBE EXAMS (EPRI)

4 0-1/O-2/AND-1 1LBE EXAMS I

O FIBER OPTICS (EPRI) {
,

:

!'
.

e
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(2) DETERMINE CAUSE !
LAB TESTING

S TEST CAUSES TO DETERMINE MOST ,

S
HEATED AIR MODEL/THEDA (EPRI) i

LIKELY CAUSE IS
EXPANDED UTS CORROSION (EPRI) {

S
CORROSION FATIGUE TESTS (EPRI) f

-

;

OPERATING PLANT EVALUATION j-

0 SECONDARY' SYSTEM REVIEW

:ANALYSIS '

I8 T/H AND STRESS '

(3) IDENTIFY CORRECTIVE / PREVENTATIVE ACTION 8 ELIMINATE MOISTURE CONTAMINANTS !

S IDENTIFY ALTERNATIVES S CHEMICAL CLEANING (EPRI)
8 EVALUATE EFFECTIVENESS !.

S REDUCTION OF ALTERNATING STRESSES !
O 30 TUBE MODEL TESTS (EPRI) ,

8 SLEEVING (STIFFENERS) )(4) IWLEMENT CORRECTIVE / PREVENTIVE ACTIONS
,

,

S
DETERMINE EFFECTIVENESSES OF ACTIONS 1S TSV TESTING
TAKEN- j

9 AFW INJECTION !8 DETERMINE WEETHER ACTIONS ARE TEWORARY S BYPASSING POLISHERS E
,

8 FEEDWATER CLEANUP
S

INSTALL LANE FLOW BLOCKERS (FUTURE) )S SLEEVING (RG & F'. '

S REROUTING DRAIN SYSTEMS

.

_ _ _ - _ _ _ _ _ _ _ _
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I. INTRODUCTION EAKER,

<

11. OTSG OPERATING EXPERIENCE OLSZEWSKI

!

? e OTSG CONFIGURATION 8 IERMS
r

i

e IUBE PLUGGING / LEAKER EXPERIENCE

i
'

e DAMAGE MECHANISMS

: e SUMMARY
;

i

Ill. SECONDARY PLANT CHEMISTRY y) BELL

'

i IV. ATOG KELLY!
i, .
.i

V. SUMMARY [)LCREACY
)

.
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j OTSG Operating History p.\[0p}
i

THROUGH DEC. 31, 1981 / o 9 Y
k ("td #($g

u-i
l' 6N
.

TOTAL NO. TUBES REMOVED,

FROM SERVICE (249)
.; =

0.09%=

]
_ TOTAL NO. TUBES IN (275,000)'

-

OPERATING OTSG'S
1

1
!
a

f PLUGGING RATE
.

<0.01%_ TUBES
=

YEAR
.

|

| TOTAL NO. OF LEAKERS 29=

-,

.

.

wo 6 ==a m #- ,

_ _ . _ _ _ -
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SUMMARY OF OTSG TUBES REMOVED

FRCM SERVICE
i

(THROUGH MARCH 18, 1982)

'\ .

,

|| CATEGORY *

-1

| PLANT COMM. OPER. GENERATOR 1 2 3 4 TOTAL

7 PLANT 8 7/15/73 A 23 3 1 41 681

.i B 166 10 9 59 244
!j PLANT 7 9/9/74 A 0 0 0 3 3

8 4 3 3 17 271

] PLANT 6 12/16/74 A 1 2 0 75 78
: B 6 4 14 1 25'i
'

PLANT 5 9/2/74 A 3 0 2 3 8
,

8 1 0 7 3 11m;

A PLANT 9 LATE 1978 A 0 0- 0 14 14:!;
-

B 0 0 0 24 24.I

PLANT 4 12/19/74 A 9 3 4 0 16
i B 0 0 0 3 31j PLANT 3 4/17/75 A 4 0 5 0 9
-

B 3 1 2 0 6i

PLANT 2 3/13/77
)

~
A 0 1 1 4 6
B O O O 27 27.1

.) PLANT 1 11/20/77 A 0 2 0 0 2
B 0 0 0 11 11

TOTAL 220 29 48 285 582
* CATEGORY EXPLANATION

j 1
EXCEEDED >40% TUBE PLUGGING CRITERIA (NOE)

2 TUBE LEAKS
I 3

CUSTOMER OPTION (0-40% WALL METAL LOSS)
f 4

OTHER (PRIOR TO COMMERCIAL OPERATION, INSTRUMENTATION,
TUBE PULL, ERROR, ETC.)

,

}
'

)_ _ _ _ -
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Five Continuing Areas Of Concern.
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LANE REGION

j FRETTING WEAR ' W .14 ;,',50. OUTSIDE DIAMETER DAMAGE7
j

@@*RiillilMik (14 th TSP OD' S) (Q e 58-;
'

i N N I!$| @ *
4 -- 12 j
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30j KM!j/"/;/ j! TUBE DIAMETER DISTORTIONS
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10 (DINGS)
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g' Five Continuing Areas Of Concern

|9bh 6 'Ts6C
'

(fAl6 (bu t '
(Lif *

LANE REGICN - CHEMICALLY INITIATED MECHANICALLY
/ '

'i

2. |
' 7

!! PRCPAGATED CIRCLNFERENTIAL CRACKS AT 2-[
15tn TSP AND UTS~ | .

i.| | g t,8 e OUTSIDE DIMETER DAMAGE - EROSICN IN LPPER DTSG MAINLY
I

AT 14tn TSP i
lI
/; 5. O e

FRETH NG WEAR - TUEE FRETTING WEAR AT TUBE / TSP IN-|| (
LANE REGICN AM) PERIPHERY AT 15tn TSP

,

j g R!EE DI*tu t:1 DISTCRTICNS - EC OING INDICATIONS MAINLY
e

g
AT THE 9tn,10tn APO 15tn TSPS

1 '

h $ 0
LOWER TUEESHEET INDICATICNS- WICESPREAD EC INDICATICNS AT

{.

THE SECONDARY FACE OF LTS
_

g 074E A- 4 iL
~

,

z9

!I
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iI
i
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|I
I

|

i

.
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.) LANE REGION

i MECHANISM HYPOTHESIS
__

!

'h 8 CORROSION ATTACK DUE TO CONCENTRATED CHEMICAL1
q SPECIES CARRIED BY MOISTURE, PR03A3LY DURING
j ADVERSE SECONDARY SYSTEM CONDITIONS

-

l
/ $ MICRO-CRACKS FORMED BY COMBINATION OF SURFACE
j DAMAGE DUE TO CORROSION AND BY NORMAL TU3E
j LCADINGS

}

5 I CRACK PROPAGATION CAUSED BY HIGH CYCLE FATIGUE,

j AT LOW ALTERNATING STRESSES
}
f
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OUTSIDE DIAMETER DAMAGE .
#,

'

MECHANUMHYPOTHESIS T
.

'%}/ ,
i

,

jj t DEFECTS APPEAR IO 3E INDICATIVE OF

AN EROSION OR IMPINGEMENT process MosT,,

a -

W

g
PROBAELY ASSOCIATED WITH DE3RIs ACCUMULATION:

AND/OR MICRON' SIZE PARTICLES.
.1
1

0 CORR 0sION INDUCED DAMAGE NOT Ev! DENT g/'

;
FRoM SAMPLESq .
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Outside Diameter Damagel'

DistributionOf Active Indications

I P W T 1-A 8 ALL ELEVATIONS
_

O ALL INDICATIONS
I PLANT 5-A

8 LAST INSPECTl'ON ONLY

I PLANT 1-B

, I PLANT 3-A Im

I PLANT 5-B M

' , ' I PLANT 3-B m

h I PLANT 2-8 EMM
!,|

1 I PLANT 8-A Na

,1
I PLANT 7-B

3
- - - - - - - -

4

5 PLANT 7-B m

I PLANT 4-A -
- -

1
j I PLANT 4-B
j
f I PLANT 6-A m

.

I I PLANT 8-Bl
e f I t 1 I f f I I

f 1 2 3 4 5 6 7 8 9 10:
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FRETTING WEAR
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Tube Diameter Distortions
.

1

a All Regions / Elevations
i
,- t PLANT 2-B

2: B
aj
j l PLANT 1-A B

if
i I PLANT l-B

-I E
~A

't
t PLANT 7-A,

.

I
i

8 PLANT 7-8 m
1
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a
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1
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g Cifamidry spac!2ndians-
i

'
,

'

'

hot functiend testirg
.

1 .

: i .

OTSG fezdwater !

3| pH e T/F 9.3-9.5 or 8.5-9.3
;

3 Cation conductivity' O.5 mhos/cm max| Hydrczino as N,H. 20-100 ppb max |

'i Total iron cs Fe 100 ppb max
'

-

| Disso!ved oxygen as 0, 7 ppb max
-

-

i Total copper as Cu 2 ppb max j

; Silica as SiO, 20 ppb max !

!.t
,

.

-
,

OTSG water I
<

Cation conductivity 10 mhos/cm max
.'

Sodium as Na 2.0 ppm max-

'

Chlorida at Cl 1.0 ppm max , .

[,i '

i,' l i
|| :

'

I-

,* .

j f
|. ~ .

!
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i
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.

6

:
-

'
e

: OTSG weer chemity
sp2rfmdian-Icyup

.

-

-

Ammonia as NH. 10 ppm nominal '

2 ppm-20 ppm rangs '

,
.

DH O 77F 9.5-10.5
Hydrazina 200 ppm initici -

50 ppm minimum
.

Scd!um ~1.0 ppm maximum
Cation conductivity 10 mhos/cm nmxinwm

i
,

O

I
. .i

.
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. -soot -|st ON DO1VJ.V m'E loart

.

/.
/

4

!
.

;

.i SOLVENT CO.vPOSITION:t

I

! ! INITIAL MAINTAIN *
Ci i

'
i EDTA (ETHYLENEDIAMINETETRAACETIC 10.0% > 3%

ACID)
.

; HYDRAZINE 1.0% > 0.5%
'

; -

! SOLYENT PH (AT 77'F) 7.0 > 6.5i (ADJUSTED WITH ArasoNIA)
,|

: INHIBITOR (LOW SULFUR) 0.2% ---

:

l
-

.

4

E

1 4
-

RENEWED AT EACH DRAIN AND ANALYSES.
,

:

'I
:i
:

;

.!
li
i

. .=

, .

,

}

; .
. .

t

.

S

t .

.. .. . . . .. .._. .

f

. - _ _ .- - - . _ - - . . . . . . _.
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'

900L , L''ON DO1V.LV3 g 19gpg
--

- ''

. . .
. _ . . _ . . . . . . . _ . . _ _ . . . . . _ _

_

/
l..

.,

'f ?

4
.

4 OTSS EEEREENCY FEEDWATER CHErilSTRY REQUIREFHTS
.

.

FH AT 77F SAME AS NORMAL REQUIREMENT

DiesoLVED OXYGEN (0 )2
j OTSG AT < 250F 100 PPs rax
2
-

OTSG AT > 250F
,

T.onnAL 7 PPB max-
.

ff OPSET 100 PPB MAX FOR A PERIOD NOT

|{1 TO EXCEED 1 WEEK
a

TOTAL IRON 100 PPB MAX
-'

N HYD2 AZINE

i CATALYZED HYDRAZINE
.

! OTSG AT < 250F ADDED TO AT LEAST 300% OP4 -

STOICHIOMETRIC OXYGEN
j CONCENTRATION
'

; OTS6 AT > 250F 20-100 PPB RESIDUAL
11

)|
CATION CONDUCTIVITY 1.0 vMN0/CM, MAX FOR A PERIOD

NOT TO EXCEED 24 HOURS

1
'

.

..

k
s.

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

h



_ ._- _ . .._.m. . . . .. _. _. .
,

, .e.
,

,

'*

/ _ _

!!
:-

I
1

.

l Ba;UINDUSTRY PROGRMiS

; O DEPOSITION OF SALTS FROM STEAM - EPRI,
;

RP10G8-1
4

: 9 STEAM GENEPATOR CHEMICAL CLEANING - EPRI,'

S-127-1,

I
,

a
8

l STATE-0F-THE-ART CONDENSATE POLISHING
PERFORMANCE - EPRI, S-163-1

~

|:
-

0 RESIN LEAKAGE SAMPLING PROGRAM - EPRI,
j S-163-1 (EXTENSIO!D
,

j 0 MECHANIS.1 0F I.G.A. OF INCONEL 600
~

i
. TUBING IN PWR STEAM GENERATORS, RP-1613-2

;

i 0 CORR 0SION SALTS IN UIR SYSTEMS, RP-1167-2
'

:
s

EXPANDED UPPER TUBE SHEET CORROSION
TESTING, SG0G S-165 '

8 SCC TESTING OF INCONEL 600 AND 690,
,! SG0G S-192-2

-

.

O

.

!
.

'

( .

k
. -

*tw1 % w w - - ~ ~ ,-m.s - - __ .. .- - - - . - - ' . n.
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!
,

i
s

I

:

i

ATOG DEVELOPMENT
1
1
!
4

1 0 EVENT TREES
l
i

] 8 COMPUTER SIMULATIONS -

i

!
i 8 FEEDBACK FROM PLANTS (TRANSIENT ASSESSMENTj PROGRAM)

-

:
:

i
;

,

i

l

I

.

I

h
r

.
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S OPERATOR ACTI0iiS DURING A TRANSIENT.

]
I

TIME FRAME- liiSTRUMENT USED FOR
ACTIONS FOR ACTION VERIFICATI0iUACTION

0 MMUALLY TRIP 1-2 ---

t REACTOR & TURBINE ---

3 0 VITAL SYSTEM VERIFICATION 1-3
.

e REACTOR POWER DECREASING
!

e
., .

| e FEEDWATER STATUS

e SFAS ALARMS

1 0 CHECK FOR ADEQUATE SUBC00L- 1-3 RC PRESSURE, TEMPERATURE

| Il1G SATURATION METERS, ATOG

[
DISPLAY

1
1 0 VERIFY THAT ADEQUATE 1-3 RC PRESSURE, TEMPERATURE

f PRIMARY TO SEC0dDARY HEAT SG LEVEL, PRESSURE

I TRAdSFER EXIST FEEDWATER, AFW FLOW

[ ATOG DISPLAY

f

8 VERIFY THAT SECONDARY HEAT 1-3 RC~ PRESSURE, TEMPERATURE

c TRAdSFER IS NOT EXCESSIVE SG LEVEL, PRESSURE

I FEEDWATER; AFW FLOW

ATOG DISPLAY

8 CHECK FOR STEAM GENERATOR 1-3 RADIATION ALARMS ANDp

! TUBE LEAK INDICATIONS IN STEAM

i LIdES OR AIR EJECTOR

f -

i

0



, j1 1

ft* . i :! !!i . - , i :' .' , j ' , ,
*

. ~
* .

-

.
.

-

-

,

0
0*

R 7

O
T F LA D AO E E D R

- N N CN UR O RA R T-
- E O ) E AI

- P G F ) D W NU E O L O
- S R N L O P H

T O C - Tn I CT T. 0
I

WT ( W
I

5

L
'

61

P& N 0 P

L
. O P I )I

.

R TI R T
T 0T G) T 0

- FHA N T H -TT L I 0 T T e- S ( U T H S(
- O C A T O

r
uPN R R ( PN t

- O I E - O aTI C PN T I rNT OO NT 0 e
~ ] A L I I AI

i 0 ipOL A .T OL

/
l

6 sPU R A A P U- - e

/
C U MR C T

J - - 0R T R E 0R
NI A OP NI

- - tEC N N O E C

z- r' - l'g
e
l

u t

' u- - O
-

| m
a

0 e

a. Oa,_ ,m i 5 t

5 s
-

a

= n
~ N A

I

a ~ G t

R n
A a

= 4 N lP oI

u R O o
T 5 E C

L0

a. T 0 0 0 ri

S N 0 0 o
C E 5 tO I

s
' S N cP I aU I

S L e
2

. -
R

-a

-.

w
E
R
USg\ 0

- 5S i

4, E
. D R -.

E P

-L M0 N A0 O

)-- C E
I

TS G >
S <

._-
U E

. S R -

-
- - - - - - - - - - _

_
. - 0

0
4

0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 06 4 2 0 8 6 1 2 0 8 6 42 2 2 2 1 1 1 1<

, . U k . 0 ;- %j- j 3MS
. -_ .

,

,

,
j , ;



..: .a 2:-... -. a.. ...-.. .:-....-.--. . . . . . .. . . . - . ~~-
. . . - . . .

i ..s.

.

. .
.

_.

*

a
O

- =, e-.
e.s

s =
5 >=

[ .o= > _4 = a
8.= 9- o< l. >= =

- == -. <
I w = .- = = z-
- = z -- -

| - = =
ca: o . - . =

., ow-
- a .

-

ca. a - a -
mw - . o o- --

. m C: ,- . = - < a.o>- <w - o -s -

o.,? . , >- = = =
o =a < .- a u.

O.
= = M == G. M,

< a w i -i .
= .- ua >- - -

= v- .- o o =.
- o < - - ;
o. - _, a - o<

m . = < < a. = w
| U U U Z = ;".

; . . = >- = a - a - .
o a. =< o= o -

,

w - o = . m =.

r:m a =
-

*

- = --M rppg r-,-
, r---| | 1

|
. -
'
4 |

L-} 2'__

.E*.

4 L_J -

!.
u

2
3 Q

* *''

3* -j c'#%) < -

p Q
=

3
1 s-/ ITS1 S$ E S'
o. -

4
. - -

-. <
t m m
*
I D

c||
LaJ N

o Y
.- wa -

N1 a
I cm z.

' -

1 | O oc
"'" c3 oyg

,! ! # UC2 C::

| | m4
. . mz ;

b .u.: ,
f y-

lh .''*- m ~-,

- >=. O M
c

4/3 Z La.a
Q= CE:q

.. L M M
L) 4/'s c3
.

3 o m ,o-w w
-'8 Ca||
C Z g
C O |C3 z t.- 1

-

CE O ( -
3 ' a.J ia

3.-M % p.=

t/3 A

e

|
C:,

I t t t I I f II ! ' I $
es e e e o c3 e em es e o o *
o o o o o o e = c = =
en w N c 33 C w N O 8:3 G T

- *== " -"N N N N

j Ins] *:J s:3Jf 2;;~G 2231S ;"2 'J21:03JZm3

.

f

h



. ~ . . ..a_, ne .. ., ......-....-...-.:s . . - - -

* .
e e s

9
*

.

d

4

$,
-

-e.s
* > ***

'|I
o e,.

X .= JW A E o* oW e *= Z< - =- - - -w 3 m 3 x 3 w=2 w == -
."|= c A 4 =

.c h zw == =. E E o o. ==1|L. Q K e .J M =
* 3 w = == w o o =. ==

, M g om o y g o. q. g>= 4 ==. >= == c m. =c=
1

M -J w >= Z M 3.h o 3 o g >= c u g
j

.E a -U E a w m
i - o -]_ - , - u. = u -- - o o =

4 - o < - a
' eo a a s .- o <j

k i o m = = z:

1 u u u %- m2
.m..

! o = .= = - o .

= a - o
. = = J g<

- -U = oW ~ '"" w
-

e = c
i. i I E t,v,94 r- - 9r- -- - = --

| I I g
,

] I I tj
- <-

i I | 2 2.

} "
L_.i w~

z-

1 b O*-

!i o_
:}

_ = o.- e
<= = 0C ::I 1YS ~

1 as 5 E O#
c

. a m-
.e - Dm mW "!; =

5 W, m
a . 2 >-4 e- -
?

a "- 4
J. l

m .a

: | c- C - 3' ezl QO
- = =

i | ae
c c.: ou W

- I m< Q
i.. - | 4

. -
.

n. mx *
c:
>'* M - 2u'

i o b "
-

1 - e m? r.4 =
n o- w

c- m c-.. =
O m

.. w M I o
*

. c
, w ,oz :.

ou .

|
u-
=u m

ay 55 .-

|w =- -
.

b ^ "
|

|
.

e, i i i e i i si i ? ' =,e e e = e = e o = = = = oo a, e o a e o e o o o= ~ e = m , ~ o = *1 m n ~ ~ - - -
-

|

!!s: :.,s: ug a::.,o cc::: :.:z :aric:a 2::::ie

f



.-.
,

.

- . ,,

e'
1 .
.4

.
.,

. ' '
1
. o

= es
~tad

= ~
o -= -a = a,.- - o. . ~===w z-o = a-=z -- -cm o a. < - o A =-., w-

_'
- = = .cL. C3 o-= a a = ==* ww - -a o an - -y, cm o o = - =

, . - - - o - a a
- .na a - - = = o.

.o .o E
= , . - au. u e = = -a i = = o w a.

= w-

_-|
- -

.
- = - u E= u- - o o =

- o . - - a go
em .o 3

o a s - -o = =<u u o x=
. .
o m, . (.|, o = - = =w o -a o - o e. = < . gc1 w - u = o = .a Hw

c -s - e =F/7a r ' ;; Fw
i r -o4

}
| |g i ! <-

\ | J E W,
.

| 1 .J
l = z

N% s|
o

- W

: $g 4
i / = Q-

'-j dd UI
*l < e Zl 95 5 $5 0

~
>

,- . - e o,

<- -m m W
I (n

' l =
i 5 C\: wy -
u z be- :. w .a

? I
- p.i

| ez e-

c- C e =

I ae cm o- q.
I ca = cu

Emem .

E |
M E *

===* E-=
|

g o.o
.- amz ~ .
c= - t e Ewa. = c= O

1,
m

= N cn> 2 m-
a = |J

_

5
gg o-

a.

|
:- o-

= = ,_
mw , ._

.m I'm cc w
-

u m .a
|

.4 ,

|
i e i I t I i !! ei i =e o e e es e e e e = = m em

o w
o,. c2 .m o o c= cm e o = oa m o o e , m cm cm a ,m m m m - - -

t itsa *aJnssaJd la|1n0 CI3;S DUE l' il C 3 JCl:E3"J
f

.

I
.

-

9
_

.

'

, , - _._c__..,. .c. . .
. 7. w,- :.v =- m =m . ~ --m-

, - -m_,,- . .. .



, , _ _ - - - -
-_ . - - - - - - - n ,,;;, m g _, ,, ,, _m,

_ _ _ , _

.

'

2600 , ,i-

,-
.

< *
- 6-

POST 1 RIP
.

:
7100 i-

Wil100W
'

-

,

??00 -

!w
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e j: -a g t- .__ ___ _ f2000 g / i
--

E SUB000 LED
,

'
*/3 IIE C10tl

'*

,/ ,
. .5 1800 -

SUPERllEAT,"- e.

REGl0N !A.. *

f. 1000 i-

f $
,_

'

:: 1400 -

*; g
-

*
;

gs Es0 r0\nt-ross 1Rsr witu
'' ~

SilAM PllfSSURE } FORC[0 CIRCULATION (IMOT *,

I8 ICOLD) ""D 'O' "A38'A'h l l&ll J -
.

'i llill6 - CIRCULAll0N (T
COLD). ' , ' " - - - ~ ~ - ~~- -

'i MONnAt OrfNATING rolNT-rowfR.

;; 0 011 - Y,
Or!NAll0N (1880 1}..

. ' . . '
.

SAlullAll0N F-~7 ENo r0ini-rost TRir worng; g g, -
d I j NA10RAL CIRCULAll0M (THOT

-

_ SUBC00 LED

MARGIN LINE

O ___.______I --- I- t !i4 0:) 4S0 500 550 000 650 100
__ __ t _a

Re.ic tos C0ulant anal S tean Dist le t Tenipera ture f

EXCESSIVE PRIMARY TO SECONDAR'Y HEAT TRANSFER
.
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| Part I. Organization
! !

( SECTION i. Immecia':e actions

| SECT;ON ll. Vital system sf:atus veri"ication
i

i SECTION ||1.
I

i A. Treatment of lack o" ac equa :e su acco'ing
margin

~B. Treatment of lack of primary to secondarya
'

l
hea': ~:ransfer,

L C. Treatment of too much primary toj
i seconc'ary hea: transfer -

e

| D. Follow up actions for OTSG Tube ru ature
I
1 COOLDOWN PROCEDURES
i

e e Large LOCA -

e Normal
e Saturatec RCS

HPl coolinge

e Solic water coolcown
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i

STEAM GENERATOR TUBE RUPTURE PROCEDURE
,

,

{ I. PHILOSOPHY (INTENT)

!
.i 8 MINIMIZE STEAM RELEASE
:?
f - RUNBACK INSTEAD OF TRIP

- SWITCH AFW TURBINE TO GOOD GENERATOR1

- ISOLATE BROKEN GENERATOR, IF KNOWN (STEAM IT IF
LEVEL REACHES 95%, NATURAL CIRCULATION STOPS

IN THAT LOOP OR OTHER GENERATOR IS NOT OPERABLE)

I
1 0 TREAT OTHER ATOG SYMPTOMSq

tj - GAIN CONTROL OF PLANT
,

[ 8 MAXIMIZE C00LDOWN RATE
.

} - RAPID C00LDOWN (UP TO 240 F/HR) DOWN TO 500F
~

- C00LDOWN AT 100 F/HR TO DHR

y - RUN RCP'S WHENEVER POSSIBLE
j

8 MINIMIZE SUBC00 LING

- DEPRESSURIZATION SCHEMES

S DRAIN RCS TO STOP LEAK

1

I .0BJECTIVES: (1) MAINTAIN CORE COOLING

(2) MINIMIZE OFFSITE RADIATION RELEASE
i
o

.

e y
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II. PROCEDURE COVERS
'

I O ENTIRE SPECTRUM FROM " LEAK" TO FULL TUBE RUPTURE

!
t
! O TUBE RUPTURE PLUS LOSS OF 0FFSITE POWER
!

i

1 0 COMBINATIONS OF STEAM LEAKS AND A SGTR (EITHER GENERATOR)
i
I,
,

i

i
:
,

|

.

!
!
1

!
:

~

A

n
,

;

E e

.

e
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III. STATUS

9 ATOG GUIDELINES WRITTEN FOR ALL OPERATING PLANTS

(DRAFT)

0 SUBMIT FINAL OCONEE ATOG TO STAFF IN APRIL-

8 CONVERT DRAFT GUIDELINES TO FINALS

4 UTILITY WRITES EMERGENCY OPERATING PROCEDURES

S OPERATOR TRAINING AND IMPLEMENTATION

.

|

- .
,

b

b

V

!
.

:
i

I
v

)
$
i
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