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ST-HL-AE-2607
File No.: C9.17, J47, G9.1
10CFR50.62

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 205455

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
AMSAC Diversity

REFERENCES: A. Additional information concerning AMSAC, M. R. Wisenburg,
HL&P Letter to the NRC; December 22, 1987; ST-HL AE-2444.

B. Acceptance for Referencing of Licensing Topica! Report,
Charles E. Rossi, NRC Letter to L. D. Butterfield, WOG;
July 7, 1986.

Reference A provided additional information requested by the NRC staff to
support review of South Texas Project's AMSAC submittal (FSAR Section 7.8) .
Subsequent staff review raised additional questions concerning diversity
between the Reactor Trip System and AMSAC, as implemented at STP. Specific
NRC staff concerns related to (1) the microprocessors used in AMSAC and in
the Steam Generator Water I2 vel Compensation System (SGWLCS) portion of the
Reactor Trip System (RTS), and (2) the isolation relays used in the
actuation circuits. Additional information which is expected to be
sufficient to resolve these diversity issues is provided in the
Attachments.

FSAR Figure 7.8-2, Composite AMSAC Logic Diagram, which was requested by
the NRC staff and provided in draf t form by reference A, has been modified
to better show the output actuation logic. Copies are provided as
Attachment 3.

If you should have any questions on this matter, please contact
Mr. A. W. Harrison at (512) 972-7298,

ffhDO K 98 W
p DCD . McBurnett

Manager, Operations Support Licensing
MAM/THC/ sis

hpkAttachments: 1. AMSAC/SGWLCS Microprocessor Diversity
2. AMSAC/RTS Isolation Device Diversity
3. Composite AMSAC Logic Diagram, FSAR Figure 7.8 2
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cc:

Regional Administrator, Region IV Rufus S. Scott
Nuclear Regulatory Commission Associate General Counsel
611 Ryan Plaza Drive, Suite 1000 Houston Lighting & Power Company
Arlington, TX 76011 P. O. Box 1700

Houston, TX 77001
N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission INPO
1 White Flint North Records Center
11555 Rockville Pike 1100 Circle 75 Parkway |
Rockville, MD 20859 Atlanta, GA 30339-3064 :

Dan R. Carpenter Dr. Joseph M. Hendrie
Senior Resident Inspector / Operations 50 Bellport Lane
c/o U.S. Nuclear Regulatory Bellport, NY 11713

,

Commission |
P. O. Box 910
Bay City, TX 77414

Don L. Garrison
Resident Inspector / Construction
c/o U. S. Nuclear Regulatory Commission
P. O. Box 910

I
Bay City, TX 77414 '

J. R. Newman, Esquire
Newman & Holtzinger, P.C. .

|1615 L Street, N.W.
Washington, DC 20036

!

!R. L. Range /R. P. Verret
Central Power & Light Company
P. O. Box 2121
Corpus Christi. TX 78403

R. John Miner (2 copies)
Chief Operating Officer
City of Austin Electric Utility
721 Barton Springs Road
Austin, TX 78704 ,

|

R. J . Cos tello/M. T. Hardt
iCity Public Service Board

P. O. Box 1771
San Antonio, TX 78296
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ATTACHMENT 1
ST-HL AE-2607
Page 1 of 1

AMSAC/SGVLCS MICROPROCESSOR DIVERSITY

STP FSAR Section 7.8.1.1.7 indicated that "some microprocessor boards" are
common in both AMSAC and SGWLC3. There are ar.tually several
Microprocessors in each system. An Intel SBC 8614 board containing an
Intel 8086 CPU is utilized for ecch of the three Actuation Logic Processors
(ALP) in AMSAC. As the name would imply, the ALPS are the main processors
and they generate the actuation signals. SGWLCS utilizes an Intel SBC 8840
board containing an Intel 8088 CPU as its main processor fer Steam
Generator water level signals. In aedition to the hardware differences,
the software for those two systems was developed separately, and is
different.

Those Microprocessor Boards which are common between the two systems are
peripheral boards which are utilized for tasting. There is no potential
for common mode failure; operation of these microprocessors does not affect
the ability of the main CPUs to perform their actuation signal processing\ functions.

Therefore, we believe that diversity to the extent reasor.able and practical
to minimize tLe potential for common cause failures has been provided as
required by the safety evaluation of Reference B.

THC001/a
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'ATTACHMENT 2
ST-HL-AE-2607 |

!PAGE 1 OF 1
|

AMSAC/RTS ISOLATION DEVICE DIVERSITY |
1

Potter and Brumfield MDR Relays are used as isolation devices between AMSAC
and the Reactor Trip System (RTS) and Engineered Safeguards Features
Actuation System (ESFAS) as discussed in FSAR Section 7.8.1.1.6.

These relays have a large installed industrial base with a long history of l

demonstrated reliability. This reliability includes both circuit
operability and maintenance of the isolation barrier. MDR relays have been
utilized in many nuclear power plants as isolation devices and have been |

previously accepted by the NRC staff for this application at STP.

The safety evaluation of Reference B recognizes that the probabilities of
RTS unavailability with AMSAC availability are similar with or without
addition of diverse isolators. With the addition of a diverse isolator,
the probability of not getting a reactor trip signal or AMSAC signal would )
be increased somewhat by the failure rate of the diverse isolator. For
these reasons, use of existing isolators is deemed acceptable. The
acceptability of these isolators is stated in the plant specific |
information section of the safety evaluation under "Electrical independence
from existing reactor protection system" (pg. 15). 1

;

It should also be noted that MDR relays are used as isolation devices in
the ESFAS but not the RTS. That is, MDR relays exist in the signal path to
actuate Auxiliary Feedwater (AFW) through either AMSAC or ESFAS, but they

;do not exist in the RTS signal path to trip the reactor. Should a common
,

mode failure of MDR relays be postulated during an event, the reactor trip |

would function and no Anticipated Transient Without Scram (ATWS) would I
occur; therefore, AMSAC would not be required to function.

We believe that, in the case of isolation devices, diversity to the extent
,

reasonable and practical to minimize the potential for common causo I

failures has been provided as required by the safety evaluation of Reference
B.

|

i

i

I

THC001/a

. _ _ - _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - .__ . _ _ _ _ _ _ - - _ - - _ - _ - _ - _ _ _ - _ _ - -



n- _._ --a.. .. ..m... . _ _ . .
- - - - - - -

_

** =m== ,

e

@@@@
SG SG SG SG
A B C D

_ . _ _- . _ - _ __ - _._---------------------------

1
_

I

l I I
I i i I
|

|

1 |
i i i i i i

-

|

I
bB ED b $9 $9 $D E9 $9 $9 bB;

| | 1 |

'' '' 8404 I I| i' ' ' Los -'' ' ' LCD

'$'a 'I2
| to L r

- _ -
|

- - w - -
52 3

II l |

| | | 1

1 1 |

|

| 1 h 8 i
'

| | 'U'6 ''|'._

l 1 %
) t* t s l+ts | |

'

'| 1 s ,

| 1 I I

h, o qo | | -

'

| | =~" %) SLHcn
1 1 1

| ''
1 Il

| 1 1 1
|

1 \ l 1
|

1 (% YAR,ASLE T!vE DEL AY I I V ARABLE TwE
BA$st ON TURShE PC| | SAstD ON TynSAI PteLR Ltytt * t i

y _
A. T_tyt or ri coAT The o> rtes toss

I f I i,

| I ACTUATION LOTC PROCESSOR 'l I I
- "-

ACT u'

I t__________________
--

'

__________________i u____

I

l , e s T - v a i s - EC N

I
T

|

~~ ~
TI l|

[ ~EsT~ sr $ ~ ~| APERTURE |
" '

I
y3

| | CARD |
" " ' " " '

_____..____

i Also Available On,
, , , , ,

(o,sI Apertiire Card m' *2 c3 ed es~
,

L. _ __ __. .__ _. _ _ _ _ _ _ _ . _ _. _ _ _ _ __|
V I

)'t?:'i'(t]> ' (/ '(>' V
,

1

(CSW 2 5%it B $ 2

REFER TO SHEET 2 FOR NOTES AND REFERENCES

.+ % ..

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



W ''

9

, _-___-_--___ 3

I @ f. @ T. l .

| asto Mt0 |SET Isti (
- i'

r m.]- - - -
~ - ,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _I i i
| l-J |"i i

| | M _ se_ _ |sai
i .A, m i

I - _- _ S^'E ii _ _ _ _ _ _ _ _ _

i_.__ _ _ _
l

- - 1

I i i I | | |

I

ne s@ @ $ Ge i

i
_______._- ___ ______ . - _ ___. _--- ____ ---___----__-- ---- ------

i i_
i ,

i

@__@_.hT | | |

i i - ~ - -

@igh'3: | | @ f_ % ~ $ Q J 'u.. , , , ,

. " " '"""

i, ,
_

I ! |, i
i , i

i
1- 1-

i

i , i i .I
i i

-
,

dr. 4. 'LJ | | A dr.i s LJ | I
'

1 1
1 n

( 0- 0 A mtR () 0 yon
$g 5

I I

[t;] | | | | |

E' AY opy VAR:ASLE T,vi DEL A Y |.

>ER LEYEL BASED ON TURBAE OaER LEVEL g i i

y g

(CSS AT TnJE OF Flos toss I,
'

i i I
, ,

',TtDN LD3 C PROCESSOP '2 I i ACTUATION LO3:C PROCESSOR 83 I
| )

.__________________i L________ __________________t | j__________

A N C E- OATA a t_; s j

I I

|-
|

|

|

|

!A NA S A C SYSTE_SA
I

K K ODAS RPU-N C AB; NET
of os |

- _- - - -. - _ _ - - -- - _ __ _ __ _ -- - __ _ _ _ _ __ __ _ _ __ _ __ __ _ _ __ __ _ _ __ _ _ _- _ __|
. . . .

(./ SOUTH TEXAS PROJECT
UNITS I& 2

% ) '(' COMPOSITE

AMSAC LOGIC OIAGRAM

FICURE T,8.2 9(.E T i AWENOMENT

Rbs bLb'1Lh-__oD



*- = ,

,_ * *

ypt> G) yui>0)

.

ISOL. RELAY ISOL. RELAY

CABNET CABWET

t ERR - 136 R - 138
G5 VDC 125 VDC

i TRAN A TRAN 8
I TR.A CH.| TR. B. CN. E
1

l
I AFW PUWP llSTART FY-450 AF s PUWP i2 ST ART FY-450A

I A 9-Z-4 013 9 2-40103 J A 9-I-40 31 9-Z-402C3 K

I
i

| AFR PUMP g AFW MP t2
i ISOL. VLY. WOV 0048 OPEN FY-4SA ts0L.VLv.Wov0065 OPEN FT-4152

9 J8 9-Z-4341 9-Z-40203 K B 9 2-4341 j -2-4C203

|
l

AFg PUuP .
|

aft PUMP 3 Ect-O' *

REC.VLV. FV7524 CONTROL Fy-4 53AREC.YLY.Fv7525 CONTROL F T - 4 '53

C 9-Z -40i42 9-2-40203 J > a C 9-I-40:42 9-2-40203 K ) 6

5 AMPLE SAWDLC

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

|
Cit 05SovER L . Fv75tf ry.4;86 VALVES CR0550YER VLY. Fv7S6 CLOSE FV-4:86 A VALVES

Z-40205(N0 9-I-4333 9-2- 402c8 u D 9-2-40:33 -

|

FV-449 Fv-4:39A

'
9-2-40208 W 9-Z-40208 N

I

I

FY-447A Fv-448

8 9-2-4020e N 9-I-40208 M

| //
I

(-_-----_-----__---.-----
I| TURS. h. YLv. WOvot43 OPLh REG.VLY.FV7526 CONTROL

)j -Z-40 40 (H9-2-40132 fi E 9

wi i 0

AFW PUWP I4 AFw PywP 14 |
^

| TLES. TLT VLY. WOY094 OPENg
CR05$0VER VLV.FY7SS CLOSE |

{ g

F 9-2 40(35 9-2-40(34 |

|
, -

AFs PUWP I4 g TLR3NE f ggt
( TRP - 2ISOL. YLV. WOY009 CPEN TRP -1g

G 9-2-40(36

i_ _-_ _-_ ___-_-_-_ _-_-_-_ i ),.,.4m., 93 ),., ..,,4,93

- ~

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



__ _ _ _ . _

_

,

!

)'N'i (c) )"I;[r*i' (E2

EM N !

4
FwF00fAA

A

LS-06W3 F WF0052fA ry FE0w |
k ( jtSOL. RELAY

_____ _ CABNET N SETPOINT,__________

TRAN C i gar F wr0053tA

ERFl AMJR05aA

| AMSAC BYPASSEDAFC PUWD I3 STARY ry as , ,p
A 1- 2 - 4 0131 9-2-40203 J ;

! O
AFW PUWP 13 1 AMOOO269 )

ISCL. VLV. WOV000$ OPEN FY-4tS2 A | pg

8 9 -2 - 4 014l 9-2 40203 K
BLOW- | LO*00MI

WPOCw-48 AWOOO270 /g

I

AFO PuuP 13 > g | AMSAC TURBNE w
TRP AWSAC

SA M EREC. VLV. Fv7523 CONTROL ry.4gy ACTUATED

C ) S-2-4042 9 Z 4020e (M y 3
CLOSE ,

!CT.0550VER VLY. y
'

GES T, W ANT-AM000212

D 9-2-4333 9-Z 4020s N t g

I'
t

|
e

| REFERENCE DWGS:
1 P& ID's: 9F00024
| 9F00063
I tr0007
| 9r2000s
'

(NTERFACE LOGIC: t-2 -404 3
2-1 4343

S AFETY - REL ATED j
~

Locic svusots: 9-r-4044 THRU 1-2-40421

VENDOR OwGs
AMSAC TERuWATIONS: 03s-or-oo0s/w wrp,

11 oss-<u-0005svM
PCC TERM' NATIONS: 0320-c)-00020

APEllrllITEi
.

ERroios TERuxATioss, ,-z-4Tsa

2-Z 4rsti
bbIk}) INTERFACE ELECTRICAL: I E- AW-44-0

lE-AW-14-02
|E-AW44 03

Also Available on
Aperliire ('ard

SOUTH TEXAS PROJEC-T
= UNITS I& 2
1. TMS OtG REPRESENT $ MpC1CNAL REQUIREWENT$ ONLY.

2. AMSAC P0 TEA 120 YAO,60HZ,10 FROW NON-CL ASS IE LP$.
AWSAC i.OGC DIAGRAW

3. [0UIPMENT SHotN ON ft45 Dec t$ NON-SAFETT RELATED,

EXCEPT A5 CTTRW SE NOTED.

| F10URE T.4. 2 54tf 2 abo OWENT

_ _- - %O5do6 RLD --ow -


