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MEMORANDUM FOR: Karl Kniel. Chief. Generic Issues Branch
-Division of Safety Technology

FROM: Faust Rosa Chief. Instrumentati6n & Control Systems Branch
'

Di. vision o.f Systems Integration .

SUBJECT: TASK ACTION PLAN FOR USI A-47 " SAFETY IMPLICATIONS OF
CONTROL SYSTEMS"

.

ICSB has reviewed the latest draft (attached to concurrence package) of the
.

Task Action Plan for Unresolved Safety Issue (USI) A-47, " Safety Implications
of Control Systems" and has the following consnents:

. .

1) Providing that the contractors successfully couplete the' ,

work described in the Task Action plan, stay within the
delineated scope, and adequately document their evalua-

.

tions and reconsnendations, the effort should be of con-
siderable value in bringing the issue of control system
effects on safety to a conclusion. In general, the plan |

(_. is well forinulated and directed at the proper problems.
,

2) Consideration should be given to asking each of the four
vendors to make a presentation early in the study to-.

the key contractor personnel and NRC staff menbers in '
volved in this program on the design philosophy that they
have used for control systems. In particular, they should
be asked to discuss..their design. philosophy in the context .

of the problems addressed by the Task Action Plan for A-47. .

.
.

3) Task 3.4 of the plan should be modified to specifically include
an evaluation for the need of additional protection system
functions such as safety grade interlocks to override mal-

,

functioning control systems (This should also be reflected
in the title of Task 3.4). ICSB continues to consider this
the best and probably most cost-effective approach to re .

solving problems caused by control system failures since~

this approach would not involve an expansion of the regulatory
scope. New criteria for the reliability or surveillance test-

.
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ing of non-safety, grade control systems would, in our
opinion, significantly increase'the regulatory scope.

4) Task 4: The concern is loss of power to the non-safety -

grade instrumentation and controls, and this is not limited
to loss of just non-safety grade power supplies. We re-
comend that the fourth sentence of the opening paragraph
be revised to read as follows: *

''The purpose of this task is to evaluate the
effects of loss or degradation of the power
supplies, safety grade and non-safety grade.-

which provide power to the non-safety grade '

, instrumentation and control systems.",

5) Task 4.2: The scope of IE Bulletin 7g-27 includes both' -

safety grade and non-safety grade power supply failures.
Therefore, we recomend deletion of the words "non-safety ,

grade" from the second sentence of Task 4.2.-

6) Tas'k 4.3 of the plan should be sedified to specifically in-
clude an assessment of the effect of implementation of Regulatory
Guide 1.97. Revision 2. " Instrumentation for Light-Water Cooled,

Nuclear Power Plants to Assess Plant 'and Environs Conditions !During and Following an Accident" on any problems found as
a result of an assumed loss of power to display instrumenta--.

tion. ICSB considers that the isplementation of Regulatory
Guide 1.97. Revision 2, will be very significant in elimina-
ting problems caused by single failures in dispiny systems
or in the power supplies used for disply systems. ~l

"

Additionally, for the same reason as Item 4 above, we re-
comend that the words "non-safety grade" be deleted from ,

'

the first sentence of Task 4.3.

7) As currently written, the second and third paragraphs on
page A-47/13 may inply that the staff intends to prepare
Supplemental Safety Evaluation Report input to address
' licensee actions taken on IE Information Notice 7g-22
for each operating plant. This is not the case. Staff

.

action is essentially complete on IE Information Notice
79-22 for operating plants and did not include the prepara-
tion of Supplemental Safety Evaluation Report input. The .
wording of these, paragraphs should, thus, be revised.

-
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Should you have any. questions, please contact C. E. Rossi in ICSB.
,

! C. -.

/
;

.

Faust Rosa. Chief
Instrisnentation-a control Systems Branch.

Division of Systems Integration
,

~

cc: R. Mattson
5. Kanauer
T. P. Speis

'

F. Schroeder.

E. Wenzinger .

G. Knighton
, , V. Moore''

! A. Thadani .

P. Norian -

T. Dunning -

~

C. E. Rossi
l D. Basdekas

A. 520kiewicz
,
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i UNITED STATES SSINS No.: 6820
| NUCLEAR REGULATORY COMf11SSION Accession No.:(q~) 0FFICE OF INSPECTION AND ENFORCE!1ENT 49M250499 <,'yp -D,

N/ WASHINGTON, D.C. 20555-

November 31, 1979

IE Rulletin No. 79-27

LOSS OF NON-CLASS-1-E INSTRUMENTATION AND CONTROL DONER SYST91 BUS.

i DURING OPERATION
.

Descrintion of Circumstances:

) On Novenber 10, 1979, an event occurred at the Oconee Power Station, linit 3,
p that resulted in loss of power to a non-class-1 F 120 Vac sinole phase power
i panel that supplied power to the Integrated Control System (ICS) and the
i Non-NuclearInstrumentation(HNI)Systen. This loss of oower resulted
f in control system malfunctions and significant loss of information to the
,: control room operator.

! Specifically, at 3:16 o.m., with Unit 3 a't 100 cercent power, the main condensate
i pumps tripned, aoparentiv as a result of a technician performing maintenince on

the hotwell level control system. This led to reduced feedwater flow to the
steam generators, which resulted in a reactor trip due to high coolant system,

pressure and simultaneous turbine trip at 3:16:57 p.m. At 3:17:15 p.m., the
non-class-1-E inverter power supply feeding all cower to the integrated control-

h system (which provides proper coordination of the reactor, steam generator
C feedwater control, and turbine) and to one NNI channel tripoed and failed to

automatically transfer its loads from the DC power source to the regulated AC
'

power source. The inverter trioced due to blown fuses. Loss of power to the
NNI rendered control room indicators and recorders for the reactor coolant systen
(except for one wide-range RCS pressure recorder) and nost of the secondary plant
systems inoperable, causina loss of indication for systems used for decay heat
removal and water addition to the reactor vessel and steam generators. Upon loss*

of power, all valves controlled by the ICS assumed their respective failure ~'

positions. The loss of power existed for anproximately three minutes, until an
operator could reach the equiement roon and manually switch the inverter to the
regulated AC source.,

'

The above event was discussed in IE Information Notice No. 79-29, issued.

f November 16, 1979.
I

j NUREG 0600 "Investication into the March 28, 1979 TMI Accident" also c'iscusses
2 TMI LER 78-021-03L whereby the RCS depressurized and Safety Injection occured

on loss of a vital bus due to inverter failure.
,

, Actions to Be Taken by Licensees

I For all power reactor facilities with an operatinq license and for those nearing
completion of construction (North Anna 2, Giablo Canyon, ?tcGuire, Salen 2,
enuoyah, and Zimmer):s

1 1

-%) D4 ~ met ~g o
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- Page 2 of 2, , ,

:

} 1. Review the class-1-E and non-class 1-E buses supplying power to safety and
i non-safety related instrumentation and control systems which could affect

the ability to achieve a cold shutdown condition using existing procedures[ - ' or procedures developed under item 2 below. For each bus:|

! a)'
room to alert the operator to the loss of power to the bus.
identify and review the alarm and/or indication provided in the control

|

b) identify the instrument and control system loads connected to the bus
and evaluate the effects of loss of power to these loads including,

| the ability to achieve a cold shutdown condition.
'

c) describe any proposed design modifications resulting from these reviews '
and evaluations, and your proposed schedule for implementing those
modifications.

2. Prepare emergency procedures or review existing ones that will be used by
control room operators, including procedures required to achieve a cold
shutdown condition, upon loss of power to each class 1-E and non-class
1-E bus supplying power to safety and non-safety related instrument and
control systems. The emergency procedures should include:

| a) the diagnostics / alarms / indicators / symptom resulting from the review
)

and evaluation conducted per item 1 above.
I

b) the use of alternate indication and/or control circuits which may be
powered from other non-class 1-E or class 1-E instrumentation and

[ control buses.

[ c) methods for restoring power to the bus.
y.y -

,

' W Describe any, proposed design modification or administrative controls to be
implemented resulting from these procedures, and your proposed schedule for

j implementing the changes.

! 3. Re-review IE Circular No. 79-02, Failure of 120 Volt Vital AC Power Supplies,
dated January 11, 1979, to include both class 1-E and non-class 1-E safety
related power supply inverters. Based on a review of operating experience
and your re-review of IE Circular No. 79-02, describe any proposed design
modifications or administrative controls to be implemented as a result of

-

the re-review.

4. Within 90 days of the date of this Bulletin, complete the review and
| T)d evaluation required by this Bulletin and provide a written responseMo describing your reviews and actions taken in response to each item.y

V
Reports should be submitted to the Director of the appropriate NRC Regional '

[ Office and a copy should be forwarded to the. NRC Office of Inspection and I

Enforcement, Division of Reactor Operations Inspection, Washington, D.C. 20555.
'

If you desire additional information regarding this matter, please contact the |

IE Degional Office.
t

Approved by GAO B180225 (R0072), clearance expires 7/31/80. Approval was given
under a blanket clearance specifically for identified generic problems.

{.
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SACRAMENTO MUNICIPAL UTILITY DISTRICT O 6201 s street, Box 15830, sacramento, california 95813; (316) 452-3211:

Feb ruary 22, 1980

Y tI p r~.

Nuclear Regulatory Commission 'py10.,(._b
\

e, LA.Attention: Mr. R. H. Engelken, Director .w 0 "cr. ~ YR

Ef
Region V Office of Inspection & j. (,*J3
Enforcement

.

1990 North California Boulevard .*
Walnut Creek. Plaza, Suite 202 \. \ -
Walnut Creek, California 94596 \ '

Docket No. 50-312
Rancho Seco Nuclear Generating
Station, Unit No. 1

IE Bulletin 79-27 .

Dear Mr. Engelken:

The Sacramento Municipal Utility District has reviewed IE
Bulletin 79-27 concerning the loss of non-class-1-E instrumentation and
control power system bus during operation. The following information

-

is provided in response to the items in this Bulletin.

'v 1. Review the class 1-E and non-class 1-E buses supplying '

power to safety and non-::afety related instrumentation
and control systems which could affect the ability to
achieve a cold shutdown condition using existint procedures

, developed under item 2 below, for each bus.

a. Identify and review the alarm and/or indication
..

provided in the control room to alert the operator
to the loss of power to the bus.

1.a. Answer

Rancho Seco has seven buses supplying instrumentation and control
systems for the plant. Of the seven, four are class 1-E, and the
remaining three are non-class 1-E systems. The identification ofeach power source is:

1. Vital power source 1-A
2. Vital power source 1-B
3. Vital power source 1-C
4 Vital power source 1-D
5. Power source 1-E

i6. Power source 1-F
-

'

7. Power source 1-J

( ,;> 0 U's 'I) ,,

, ..

-

.
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I' Mr. Engelken - 2- February 22,1980 ',
, ,

. .s

Each of the above systems has annunciator indication of
either trouble or failure within the control room. The '

identification of each follows:

1. Vital power bus 1 A trouble; 125v DC bus A trouble
(twoseparatepoints)

2. Vital power bus 1B trouble; 125v DC bus B trouble~

(two separate points)

3. Vital power bus 1C trouble; 125v DC bus C trouble
(two_separatepoints)

4. Vital power bus ID trouble; 125v DC bus D trouble
(two separate points)

.

5. Turbine plant 120v AC bus 1E and 1E trouble;

6. 125v DC bus E trouble; 125v DC bus F trouble
(twoseparatepoints)

7. Channel "A" power failure (for indication of
loss of Safety Features "A" digital power)

, .

8. Channel "B" power failure (for indication of
U loss of Safety Features "B" digital power)

9. NN1 "X" power fail - Note- This power source
is supplied from vital bus 1-D.

10. NNI "Y" or "Z" power failure - Note supplied from 1-J

11. ICS or " fan" power failure - Note: This power source
is supplied from vital bus 1-C. ,

12. ICS or NNI 120v AC power transfer. - Note: The source
of power when transfer occurs is taken from the 1-J bus. .

Therefore, indication of trouble or bus . loss for either the
class 1-E or non-class 1-E is adequately indicated to the
ope rator.

b. Identify the instrument and control system loads connected
to the bus and evaluate the effects of loss of power to
those loads including the ability to achieve a cold shutdown
condition.

l 1.b. Answer
.

The instrument and control loads connected to each bus is as
follows:q

,

%

.. . . .
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Mr. Engelken -3- February 22, 1980
t

'

l. Vital bus "A" (Class lE)
.

- Safety Features actuation Channel "A" analog
Safety Features actuation Channel "A" digital
Reactor Protection system Channel "A"
Control rod trip breaker "A"

|
2. Vital bus "B" (Class 1E) |Safety Features actuation Channel "B" analog- Safety Features actuation Channel "B" digital |Reactor protection system Channel "B" ',

! Control rod trip breaker "B"
|
3 3. V. ital bus'"C" (Class lE)

Safety Features actuation Channel "C" analog-

i Reactor protection system Channel "C"
'

Integrated control system "X"
| Control rod drive system logic.

4. Vital bus "D" (Class lE)
Reactor protection syste:n Channel "D"
Non-nuclear instrumentation system "X"
Non-nuclear instrumentation system "Y"
Control rod drive system logic

I '

| 5. Bus lE (non Class 1-E)
.

Polishing demin control
Console and vertical board instruments,

V'

Plant instrument power
Plant miscellaneous control
Reactor building instrument power

6. BusIF(nonClass1-E)
-

Make-up demin control
Pressurizer control
Reactor instrument power
Pressurizer level control

7. Bus 1J(nonClass1-E),

i Control rod drive system logic
.

i Integrated control system alternate
! Non-nuclear instrumentation alternate "X"

-

Non-nuclear instrumentation alternate "Y"j Auxiliary boilers E-360 and E-365 control

lb Continued.

The effects of a loss of Class lE power to the loads.

.l . Safety Features actuation Channel "A" analog
*

The effect of a loss of power to this channela.

results in a channel trip on the analog subsystem.s

i
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Mr. Engelken -4- February 22, 1980 l

Ib Continued
|,

2. Safety Features A.ctuation Channel "A" digital

a. The effect of a loss of power to this channel!

will result in a subsystem trip, however,- no
'
,

actuation to the end devices connected to the
~

systen) will result. This system requires power
- to actuate the output relays within the system.

lowever, if either of the other two active
' channels sense a trip requirement, the "B"
subsystem devices will be actuated.

I 3. Reactor Protection System Channel "A"

i a. The effect of a loss of power to this channel
will result in a channel trip.>

4. Control Rod Trip Breaker "A"
,

a. The effect of a loss of power to this system
will cause a breaker to trip open. *

5. Safety Features Actuation Channel "B" Analog
r /

h'

a. The effect of a loss of power to this channel
is the same as item "1" above.,

6. Safety Features Actuation Channel "B" Digital

a. The effect of a loss of power to this channel
is the same as item "2" above. ("A" devices

| will actuate)

| 7. Reactor Protection System Channel "B"
i

| a. The effect of a loss of power to this channel .

will result in a channel trip.
8. Control Rod Trip Breaker "B"

$ a. The effect of a loss of power to this channel
! will result in the breaker tripping open.
'
,

| 9. Safety Features Actuation Channel "C" Analog

a. The effect of a power loss to this subsystem
will result in a channel trip, thus resulting" in a 1 out of 2 of the remaining channels to

t actuate all end devices..

4 A
> * 10. Reactor Protection System Channel "C"
;

i a. The effect of a power loss to this channel }
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11.

Integrated Control System (Supplied fj
rom"C")a.

result in a power transferThe effect 6f a-loss oTpbwer to the ICS
J
*

will
Thereforeautomatic transfer to a nonof the ICS via a

i .

-'
Class lE bus.

will have,no affect on the operation of tha loss of power on this channelICS. However
if the assumption is takenthat a non IE, bus is not available the

e

ICS fatlure mode is that all controlledn the
. devices will revert to their 50%; position

12. Control Rod Drive System Logic (Su. '

pplied from "C")
The e'ffect of a loss of power from thi

a.
,

would not affect the operation of the c
.

'

s scarce$ rod drive system
fed from a separa. Redundant posar ontrol-

^} take over the load independentlyte Class lE sourcssupplies ares
which would..

13. Reactor Protection System Chann l "
!.

i
.

e 0"a.

will result in a channel trip.The effect of a power loss to this ch
--

'

V annel

14. Non-nuclear Instrumentation Syst
.+

e

and "Y" Power (Supplied from "0")em "X" Power ;

,

.:'

i

would cause the following:The effect of.a loss of power fro
.a. -

j ,

m this source' , , ' ''

1) Each so. -
-

'-
1

urce of gower, one to, the
"X" suppli

'

'! and onecto the
',

transfer switch. Y", is backed with an automatic
-

"
'.

Therefore, no adverse affects' would bIf the entire source was lost,both would be transfered to a"non Cl
,

'

t

.

ass IE bus.
-

15. Control Rod Drive System Logic (S
i

e noted. ''

,

redundant 'powerThe effect would be the same as'12uppliedfrom"D")-(a.
.,- ,

t

above. Thefor the system. supplies will assume all load

buses and addresses only those itemThe following lists the effect of
, v- 4) ,

J
ij

as instrumentation and control is concpower loss to non-Class lE
'

s essential to plant operation as far ,

erned.'

16. Polishing D[minerlizer Control (S
,

i4
,

upplied fmm E)a.

A loss of power to this subsystem w
'

{y ' ,

,.I

cause a loss of feedwater which wouldould effectivelyfering to the auxiliary feedwater
-

,

4 .
.

result in~trans- ,'system..4

In eddition,
'

,

'

i
- Q.n , '. , _ . _ - . - _.- , . . . - - ., . _ . - _ _ _ . - _ , , . _ . . _ . _ _ _ _ _ . _ , - .- _.;-..._. .
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Mr. Engelken -6- February 22,1980

1

1-
16.a Continued

Rancho Seco has the capability of manually
bypassing the polishing system which would
allow returning to the nonnal feedwater system
if desired. The bypass could be initiated
within 10 minutes if this mode was required.

| .

~

; 17. Console and Vertical Board Instruments
!

The instruments and indicators fed ffom bus "E"' a.
, are not essential to plant operation, therefore,

i loss of power would have no adverse affect.
t

18. Plant Instrument Power, Plant Miscellaneous Control,'

and Reactor Building Instrument Power

The systems listed here are not essential toa.
plant operations, therefore, loss of power
to this system would have no adverse affect.

19. Make-up Demin Control Fed From the "F" Bus ;

a. The make-up demin system is not essential |
to obtaining a cold shutdown, therefore,-

k loss of power to this system would have
no adverse affect. In addition, a manual"

bypass of the system can be initiated to
,

maintain flow in the system for letdown
and make-up.

'

4 b. Rancho Seco has the capability through cross
ties between this bus (F) and the power system'

(J) to maintain both buses on the line on a i

~ failure of either. To initiate this cross tie '

would take approximately 5 minutes to restore
the power to the lost system. Operating procedures , ,

i

are available to cover this requirement.
.

20. Any other system, fed by either the "F" bus or the "J"
bus, necessary for a controlled shutdown of the plant, ,,

'

can be handled in the same -v- as stated in item 19.b.

i

:-

'Iv
- g

4.

r

.
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c. Describe any proposed design modifications resulting from
these reviews and evaluations, and your proposed schedule
for implementing those modifications.

l.c. Answer

Based on the results of this myiew, no design modifications.

are proposed.

2. Prepare emergency procedures or review existing ones that will
be used by control room operators, including procedures required
to achieve a cold shutdown condition, upon loss of power to each
class 1-E and non-class 1-E bus supplying power to safety and,

i non-safet'y related instrument and control systems. The emergency
procedures should include:

a. The diagnostics / alarms / indicators / symptom resulting from
the review and evaluation conducted per item 1 above.

,

b. the use of alter [1 ate indication and/or control circuits
*

which may be powered from other non-class 1-E or class 1-E
[ instrumentation and control buses.
I

c. methods for restoring power to the bus.

% Describe any proposed design modification or administrative
controls to be implemented resulting fmm these procedures,
and your proposed schedule for implementing the changes.

Answer

j As described in response to Question 1.b upon loss of power to
.

each class 1-E and non-class 1-E bus supplying power to safety
and non-safety related instrument and control systems that ray ;

be required to achieve a cold shutdown condition there is ane

automatic transfer to another power source. Therefore, no |
; additional emergency procedures are required. -

.

:

4 3. Re-review IE Circular No. 79-02, Failure of 120 Volt Vital
j AC Power Supplies, dated January 11,.1979, to include both -

2 class 1-E and non-class 1-E safety related power supply
i inverters. Based on a review of operating experience and your

re-review of IE Circular No. 79-02, describe any proposed,

design modification or administrative controls to be imple->

mented as a result of the re-review.

Answer

. As a result of the District's re-review of IE Circular No. 79-02 {Failure of 120 Volt Vital AC Power Supplies, it has been determined 1

that no additional changes are required in either design or admini-v
''

strative control.

)
i

. - . . - - _ . - - - - . . - . - - - - - - -
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Please advise if we can provide any additional information; however,
we consider this response to complete the requirements fo the subject bulletin
and will take no further action unless so advised.

Sincerely yours,

|Y b kM LULLf$v,

i W. S. Bossenmaier.

Acting General Manager, ,

i ,_

!
' cc: Office of Inspection and Enforcement

Division of Reactor Operations Inspection

,

e

?
\Q.

.

.

,

d

.

D

s

_
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e' ' SACRAMENTO MUNICIPAL UTILITY DISTRICT O 6201 S Street. Box 15830. Sacramento. Califomia 95813:
suun

* '

(916) 452-3211

N
' ( March 12, 1980

$ .

' , g$jh :,.),6n.
s"Nuclear Regulatory Commission

i Attention: Mr. R. H. Engelken, Director f.' .)
j Region V Office of Inspection & Enforcement E M N U"'

r*
1990 North California Boulevard 2 /0
Walnut Creek Plaza, Suite 202 /'-

hWalnut Creek, California 94596
g.,

'

Re: Docket No. 50-312
| Ran~ho-Seco Nuclear Generatingc

Station, Unit No. 1
IE Bulletin 79-27

Dear Mr. Engelken:

The Sacramento Municipal Utility District reviewed IE Bulletin 79-27
| and responded by letter addressed to you dated February 22, 1980. As a result

of the Crystal River Unit No. 3 Nuclear Station reactor trip on February 26
j 1980, the Director, Office of Nuclear Reactor Regulation, issued a request for
g information dated March 6, 1980. Within that request, all B&W licensees were

'

directed to expand their review under IE Bulletin 79-27 to include the impli-,

;. cations of the Crystal River Unit No. 3 event. -

Attached is the response to the request for information from the '

Office of Nuclear Reactor Regulation. Please consider this as a supplement to
; SMUD's response of February 22, 1980, to IE Bulletin 79-27.
*

Please advise if we can provide any additional information; however,
I we consider this response to complete the requirements of the subject bulletin

and the NRP. request for information letter of March 6,1980. We will take no
4 further action unless so advised.
:

Sincer ly yours,

,
,. . -

'

Wm. C. Walbridge
General Manager

WCW:RPO: Jim

) Attachment
.

j cs: Nucicar Regulatory Commission
"

Office of Inspection and Enforcement
1 Division of Reactor Operations Inspection* Vashington, D. C. 20555

.
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SACRAMENTO MUNICIPAL UTILITY DISTRICT *

RE,SPONSE TO

NUCLEAR REGULATORY COMMISSION
-

.

a

'b OFFICE OF NUCLEAR REACTOR RECULATION.

.

REQUEST FOP.'INFORMATION DATED MARCH 6, 1980 E* *
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! ,1. REQUEST: Summarize power upset events on NNI/ICS that have previously occurred
[ y at your plant. .

| RESPONSE:
,

'

EVEhT #1, Il-2-74, Ex @ 32% FP:

Homentary loss of'NNI "Y" and "Z" DC power supplies due to tripping
of "J" inverter during manual switching. Some cdntrol room instru-
mentation was lost.(512 seconds).

.

*

EVENT #2,12-26-74, Rx 9 40% FP:

Loss of ICS X power due to a component failure (SCR) in the "C"
inverter. 'llanual control of steam and feedwater was required.

'

EVE.NT #3.12-28-74, Rx 0 40% FP:

| Loss of ICS X power due to a component failure (34 Bridge) in the "C"
inverter. Manual control of steam and feedwater was required.

.

EVEhT #4,12-31-74, Rx 0 40% FP:

tiomentarp loss of NNI Y and Z and ICS Y power supplies due to tripping
"J". inverter during manual switching. Some control room instrumentation

'-
was lost (%45 seconds).

.

k.- Following these events above, parallel inverter supply was added to the ICSL *

and NNI DC supplics. In addition, an automatic bus transfer was added to the
118 VAC instrumentation supply. !*ee Figure 1 for initial power supply configura-i

tion and Figure 2 for modification performed. .=

j ' EVEtTT #5, 4-16-75, Rx 0 35% FP:
_ ,

] .

Reactor tripped due to loss of "B" inverter which resulted in a loss
.

of neutron power signal to the ICS.

A two-input Auctioneer was added to select the highest of the average
of two ne'u' tron signals to prevent a recurrence. The two inputs are.

.

powered by different inverters.
.

.

EVE?rr #6, 3-20-73: -

See response to Item 3.-

EVEm' #7,1-2-79, Rx e 100% FP: -

A reactor trip resulted from the loss of reactor coolant flow indication *

to the ICS. The flow signal originates in the "A" Reactor Protection,

| Channel which was depowered by a trip of 'the "A" inverter. ICS
responded correctly during post trip control.

'
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EVENT #8,1-5-79, Rx e 100% FP:
,

_

( During maintenance, a short 'to ground caused ICS power supplies to
U trip. Automatic control was lost. Execssive cooldown resulted from

subsequent SFAS initiation of auxiliary feedwater.

A Safety Crade Auxiliary Feedwater Control, independent of SFAS or
ICS, is being designed.

,

.

EVENT #9, 4-22-79, Rx e 100% FP:

A reactor trip resulted from'the loss of reactor coolant flow indication
to the ICS. The flow signal originates in the "A" Reactor Protection
Channel which was depowered by a trip of the "A" inverter. ICS
respondgd correctly during post trip control.

_

2.. REQUEST: Specifically review the Crystal River event, and address your
susceptibility to it in general.,

RESPONSE: SMUD has reviewed the Crystal River event, both the caus*e an'd sequence.

of e' vents.
,

BaileyNeterCompanyhasinformedtheSacramentoMunicipalUtility
District that'the cause of the Crystal River event was the improper insertion.

of a buffer card (Part No. 6624609L1) into a buffer module (Part No. 6624610).This improper insertion resulted in a short of 24 volts to common with a totalC loss c ' non-nuclear instrutent X power supply.

Bailey also supplied installation instructions on the proper method
of buffer card replacement. These instructions will be covered within a*ttaining
program with all Instrument sad Control Technicians during the present refueling'

outage. In addition, these instructions will be added to applicable procedures.
'

To ensure that all buffer cards presently installed have been installed
properly, Rancho Seco will inspect all modules containing these buffer cards
during the present refueling outage. 'The inspection will consist of ensuring
proper alignment of, the bifurcated contacts, no bent contacts and the contacts

'

are properly seated.

Concerning the sequence of eventar, SHUD contends that with the modifi-
cations made to the Rancho Seco NNI systems and[the addition of selected

' instrumentation available to the operators which is not dependent on NNI power,
the primary code safety valves would not have-been challenged. Not challenging
the code safety valves would therefore prevent filling the pressurizer relief
tank, rupturing the rupture disc and spilling, reactor coolant into the reactor
containment building. ,

.

The modifications made to the Rancho Seco NNI systems and the dedicated
instruments independent of the NNI power is explained in responso number 3.

.
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SMUD's' contention that reactor coolant would not spill into the(- reactor containment building is based .on the fact that the instrumentation
which is independent of NNI would provide information to the operator, so the
subcooling margin could be determined and high pressure injection reduced,
preventing solid plant conditions. This instrumentation would also provide
steam generator level information, allowing the operator to utilize the Class 1
auxiliary feed system to supply feedwater, if necessary.

.

, .

j ~;. F.EQUEST: Set forth the information presented by each licensee in'the meeting
on Harch 4.

. .

.

5 RESPONSE: The S?WD representative at the March 4 meeting described Rancho
Seco's NNI transient of !! arch 20, 1978, and corre d:ive action taken.

Approximately 04.25 on March 20, 1978, the NNI-Y channel tripped. This
j trip was caused by a control room operator who was replar.ing a burned-out light
g bulb in a back-lighted pushbutton switch on one of the control consoles. The DC

-

power for this switch is provided from .the "Y" portion of the Non-Nuclear,

Instrumentation. To change out the light bulb, the light assembly was pulled
out from the panel and flipped down, exposing the bulbs. During the change,,

j a bulb was dropped into the open light assembly cavity, creating a short to
.; ground. The current-limiting and undervoltage protection for the NNI-Y DC
'

power supplies actuated during the current surge, cutting off AC power to all'

iTdI-Y DC power supplies.

This transient was reported to the NRC by Reportable Occurrence 78-1
dated March 3'1, 1978. The S!!UD Management Safety Review Committee (HSRC) held

i a meeting on March 22, 1978, at which time a three-member committee was-
1

established. This committee was directed to investigate the Rancho Seco. transient *

and recommend corrective action to prevent future recurrence of this or a
similar problem. The committee members were:-

SHUD Supervising Electrical Engineera. .

'.

b. SMUD Supervising Mechanical Engineer
.

SMUD Nuclear Engineer who held an NRC Senior Licensec..

This committe'c presented a report to the HSRC on June 19, 1978. The recommenda-
tions and corrective action taken were as follows:"

o

$
'

. a. RECO:01ENDATION: Nuclear Operations should develop a nonconducting
| plastic cap or rectangular foam rubber plug to insert in or cover

the open back-lighted pushbutton modules whenever the lamp bulb
section of the module is lifted out.

.

'
.

ACTION TAKEN: Nuclear Operations developed and instituted the
use of a rectangular foam rubber plug'..

. . ,
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b. REC 01RIENDATION: Transport the upper bulb fixture portion of the
'

module to a remote location for removal and replacement of bulbs.,

s
'

ACTION TAKEN: This practice has been instituted with all fixtures
which are renovabic.

s .
,

c. REC 0;HIENDATION: Perform tests on the existing NNI-Y power supply
system to determine the following conditions:

1) Trip point,of the power supply monitors (22 V)
'

2) Time del'ay to trip circuit breakers S1 and S2 (0.5 sec.)'<

The ampe'e limiting point of the 24-volt DC NNI-Y power3) r

strpplies, (7.5),

! 4) Transfer, voltage point of the AC automatic transfer switch,
[ relay 83 (100 V)

5) Overcurrent test at least 3 of the SA fuses and compare test
data with the manufacturer's curves. .

6) Conduct an actual short circuit test similar to the accident
| case and verify protective device coordination using an

oscillograph.*

, ,

ACTION.TAKEN': Testing was performed as recommended. The figures
in parentheses are the results of the tests. In all cases,i .

*

acceptance criteria were met.

.

d. RECOMMENDATION: For the NNI-Y power circuit, measure or ca'1culate
'

the amperes in the backlighted pushbutton-auxiliary relay circuits,
and determine the possibility of using lower-rated fuses. Possibly
lower-rated fuses would carry the load of the lamp bulbs and r'elay -

coils and would provide faster clearing of faults and prevent
tripping at the 120 volt AC input circuit. breakers.

ACTION TAKEN: As a result of the recommendation, all SA fuses.

are being replaced with 0.75A fuses. This will be completed
'during the present refueling outage.

e

,

e. REC 0t@!ENDATION: Provide a separate power supply module for the.

NNI instrument selector switches, associated indicating lamps and
auxiliary relays. This circuit would be similar to that shown in
Figure No. 3 attached. This change would not be likely to

,

prevent a plant trip, but it would reduce the quantity of instru- -

mentation lost for a short circuit condition identical to that of'
" arch 20, 1978.. -

' *
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ACTION TAKEN: A design was produced as shown in Figure No. 4.'

V Equipment was ordered and the modifications are being made during
the present 'refuelln;; outage.

.. .

fs RECO:f!ENDATION: Hake a study of all circuits connected to the
NNI-X and Y. power supplies that are not fused. Presently, there

* are several devices which are tied solid (no fuse) to the DC and
j AC s6urce supplies. In order to provide proper isolation for

short circuits, the addition of fuses is recommended.

ACTION TAKEN: This recommended study was performed. As a result,
o a design has been produced which will fuse all circuits leaving
P the NNI pandis and all internal AC circuits. This modification

will be completed during the present refueling outage.
'

g. RECOMt!ENDATION: Hake a study on the possibility of using a lower-
rated fuse rather than the universal 5A fuse now in use. A

| preliminary check on some of the devices, now protected by 5A,
fuses, revealed that this fuse may be oversized. Since the power

'
supplies are automatic current limited to 7A, it is critical that
the lowest possibig fuse size be used. Possibly a 1 or 2-amp fuse

| would provide the fast operation necessary to prevent tripping of
; the input breakers for faults that, should be cleared by the fuses.,

,

ACTION TAKEN: This recoirmended study was performed. As a result,
( all SA* fuses are being replaced with fuses sized by an analysis

L ' of the load during the present refueling outage. The majority are
| 0.75A.

-

i

| ;.
*

-

; h. RECOMMENDATION: Make a study to determine if it is reasonably-

possible to improve the present NNI DC power supply configuration.
For the NNI-Y system, the existing scheme provides redundancy for
a single power supply failure and/or opening of one of the two AC

i source input breakers. However, because of design of the power
i supply monitor tripping scheme, the redundancy is negated for a
I

low v,oltage condition on one bus because the monitor trips both
AC Jnput breakers at the same time.

ACTION TAKEN: A study was performed to determine if the power
supply monitor tripping ' scheme could be changed. It was determined
that the present scheme is the.best. The auctioneered concept is
to provide redundancy for the loss of either input voltage or

y the power supply itself. The function of the power supply monitor
trip is to prevent operation of instrumentation below 22 VCD or

.

single phase. Operation in this region would have unknown results.

; on instrunent response. It is therefore n better situation to
! trip the instruments rather than have the instruments dispiny or.

control with false signals. As a result, the power supply monitor*
tripping scheme will not be modified.

'

'

.
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i. RECO.'t!ENDATION: Study the practicability of providing the following
instru:sent indications for both RCS loops in the control room even'

though NNI-X or NNI-Y power supply is inoperative. Computer
readout of these indications is satisfactory,-

2 - Uncompensated pressurizer levelss

1 - Wide range RCS pressure
1 - Wide range RCS Loop A T .e
1 - Wide range RCS Loop B T*

c -

1 - RCS Loop A T
h

1 ,RCS Loop B T
h1 - OTSG A Startup level

1 - OTSG B Startup level
1*- OTSG A pressure *

'

1 OTSG B. pressure-
.

1 - Makeup tank level
1 - Source range nuclear instrument ,

ACTION TAKEN: In conjunction with the above recommendation and tiie
Fire Hazards Analysis Report, new instrumentation has been installed
with readout capability on the plant computer in the control room.

With the exception.of the uncompensated pressurizer levels, all
the instrumentation listed above is independent of both NNI-X
and Y. The control room computer has four (4) uncompensated,

pressurizer level inputs. One input is totally independent of
NNI-X or Y, two are supplied by NNI-X and one is supplied by

(Y NNI-Y. This instrumentation meets the recommendation, that is,
. there will always be two uncompensated pressuriser levels available

for loss of NNI-X or NNI-Y.

Additional 'nstrumentation beyond that listed.above also madti

available are:- *
.

2 - Incore thermocouples, range 0-2000'F
1 - Wide range RCS pressure
1 - Source range nuclear instrument

"

This , instrumentation is completely independent of both NNI-X and Y
power. These indications are available to the operator on the.,

computer.

Directions have been.placed on the computer console, excerpts
from procedures discussed in, j. below, directing the operator to
place the following points on the computer trend recorderst

i

1 - Uncompensated pressurizer level (independent of.-
NNI-Y and X)

*

1 - Ulde range RCS pressure
1 - Wide range RCS Loop'A T,.

i,

1 - Wide range RCS Loop B T**

1.- OTSG A startup level

L..s 1.- OTSG B startup level
.
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All remaining points have been placed in an operator's group..
This group will be called up by procedure to print every minute.| (. .

'

The line printer used for this function is completely independent
k, of the alarm line printer and cannot be overloaded due to alarms.

t

j. REC 04tENDATION: Nuc1 car Operations should prepare a procedure for
safety shutting down the plant upon total loss of both the NNI-X
and NNI-Y power supplies and associated instrumentation. Because !

these systems are non' Class I and non-redundant, their continuous I

availability cannot be assured; consequently, the total loss of
both systems should be expected to' occur at some time during the
life of the plant.

!

*
1

t ACTION TAKEN: Procedures have been written for loss of NNI-Y,
NNI-X~and b'oth NNI-Y'and X simultaneously. "The instrumentation
discussed above is utilized within'all procedures. Licensed
Operators have been trained in these procedures.

'

,

,

*

I

4. REQUEST: -Address information available to the operator following various
NNI/ICS power upset events, including a discussion of:

'

- how the operator detdraines which information is reliable;

- what information is needed to bring the plant to cold shutdown.i .

*

i

Q RESPONSE: The information available to'the operator independent of either NNI
,

t power supplies or the ICS power supply was discussed in 3.1. above. This
! information was selected for presentation to the operator with the intent of'

bringing the plant to a cold shutdown condition. The design objective of this
( instrument selection was to remove any doubt from the operator, when experiencing ',

a power upset on NNI/ICS power supply, that the information presented wasi

anything but reliabic. By having a completely independent group of instruments;
cumbersome procedures did not have to be written; any power upset in the NNI

|
or ICS power supplies could be handled quickly; and the mistake of reading a
bad instrument and controlling on that bad instrument could be eliminated. t

It is SHUD's contention that completely indepen' dent instrumentation is the
pre,ferred method of" responding to NNI or ICS power supply upset events. '

i

5. REQUEST: Address the feastbility of performing a test to verify reliable
,information that remains following various NNI/ICS power upsets. * !

! .
i

| RESPONSE: A test will be performed which will prove that the instrumentation |

| listed in 3.1. above in in fact independent of NNI/ICS power upsets. This
| test will show that the turning off of each of the NNI/ICS power supplies will
| not affect the infor: nation being used by the operator in the computer for such

upsets. This test will bo performed during the current refueling outage.
6

.
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6. REQUEST: Address each CR-3 proposed corrective action in terms of applica-
'

L bility to your plant.
,

k _..
RESPONSE: CR-3 I!t!EDIATE PROPOSED CORRECTIVE ACTION

s

a. CR-3: Thorough testing of NNI system to determine cause of failure.

RS: 'See item 2 response concerning S!!UD action taken as a result
i .

i of the CR-3 cause of failure.
. . .

- b. CR-3:- Modify PORV so that NNI failure closes valve.

RS: SHUD is modifying the PORV circuitry so that failure of the,
NNI power supply will fail the PORY close. This modification will
be installed during the current refueling outage. A test will be
performed td verify that failure of the NNI power supply will

) fail the PORV close. This test will duplicate the sequential
| loss of power as experienced at CR-3.

. .

. .

I c. CR-3: Modify the pressurizer spray valve so that the valve
doesn't open on NNI failure.

! *RS: SHUD is modifying both spray valves circuitry so that*

failure of the NNI power supply will not cause either of the two.
,

i \\ spray valves to open. This modification will be installed during-
* *the current refueling outage. A test will be performed to verify

that failure of the DII power supply will not cause the spray valve ,

to open., .

7
i ,

*
i
i d. CR-3: Provide positive indication of all three relief or safety
| valves. -
,

.

RS: h11 REG-0578 item 2.1.3a required SHUD to install direct i

indication of power-operated relief valve '(PORV) and safety valve
posit. ion. In SMUD letter, J. J. Mattimoe to Harold R. Denton.

'

dated January 16, 1980, it was explained that equipment located|
.

;

within the reactor building to perform the positive indication-

function should be installed duris,is the present refueling outage.
! It was also explained that delivery of equipment to be located

outsido the reactor buildins (signal processing equipment) has a.

reasonable delivery date of Hay 1, 1980.
'' In response to S!:UD Ictter of January 16, 1980, NRC letter of '

Tehruary 1,1980, liarold R. Denton to J. J. Hattimoc, recognizes>
.'

that late delivery of the signal processing equipment. This
letter requires impicmentation of positive indication of the PORV,

and safety valves within 30 days of receipt of the equipment but no
1ater than June 1, 1980.*

'

,
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e. CR-3: Establish procedural control of NNI selector switches.,

Y .

RS: The intent of the procedurni controls planned by CR-3 is to,%
have all indications displayed from one NNI power supply. This.

- will allow the operator to shift indication if that power supply i
should fail. As an exampic, if all of the instrumentation |

s

displayed was from the NNI-X power supply, and the NNI-Y power !

supply failed, the operator would know that the displayed indica-
|tion cas accurate. Then again, if the NNI-X power supply failed, '

the operator could shift to other inputs, which would be NNI-Y i,
'supplied, thereby presenting accurate indication.

{,

,

At SMUD, as a result of the study explained in item 3, procedural-
control of NNI selector switches was not practical. This was due
to th,e cross ' pollination of NNI-X and Y power to various instru-
me.nts, Twitches and buffers within instrument strings. This wast

g one of the reasons SMUD decided to install instrumentation completely
'j

3 independent of either NNI-X or Y. The instruments supplied to the

{ control room are explained in item 3.1.
i

f. CR-3: Train all operators in 3 % ponse to NNI failures.
I

RS: SMUD has developed procedures for l'ss of NNI-X, NNI-Y ando

'
both NNI-X and Y. 'These procedures are presently being reviewed,

and revised to incorporate the instrumentation being installed this.

I refueling outage. Prior to completion of the refueling outage, '

all operators will receive training in the new procedures and' '

. refresher training in the methods of restoring failed NNI power
;supplies.
;,

, . . .

3 CR-3: Hove 120 V ICS X power to a vital bus.
,

!. .

RS: At Rancho Seco, NNI-Y, NNI-X and the ICS power supplies
.

.

receive their input power from both a vital bus, Class I,118 VAC - '

L battery backup inverter and a Class II,118 VAC battery backup
[ inverter. Figure 4 attached is a typical diagram of either NNI
| or ICS, power supplies.
t

: There are two +24 V power supplies,'one being supplied from the
j vital bus and one supplied from the secondary plant bus. The ;
; output from these two +24 V power dupplies is auctioneered to !.

! supply the load. A loss of either the vital bus supply or the '

l *

secondary supply will therefore not cause a loss of +24 V. This
explanation is the same for the -24V supply. The NNI-X, NNI-Y

,

and ICS power supplies are installed in this a.anner.
'

Tho 118 VAC power supply for NNI or ICS is protected through an !

auto-transfer switch. This is shown o.n Figure 4. The auto-
. transfer switch normal lineup is to the vital bus supp1'y. On
decreasing voltage (100V), the auto-transfer switch transfers to the, ,

secondary plant bus. This(transfer is alarmed in the control room

} (* and local indicating lights display from which source the auto-i

transfer switch is rocciving power. Operator action is required
to reposit,f on the auto-transfer back to the vital bus.

.

t
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! h. CR-3: Initiate more extensive program for events recorder system.
| (, ' *

..

RS: Rancho Seco utilizes a Bailey 855 computer system. Thej

j software for this system is updated and verified to be operable
each refueling outage by a Bailey Heter Company representative.!

'

This includes the post trip review portion.'.

In addition, S!!UD is installing a new computer system. This new

| systein will be a backup to the Bailey 855. This new system has
j an independent post trip review capability, thereby providing
' Rancho Seco with two independent post trip recording packages.
f It is expected'that the new system will be operable by mid year.
O ! *[
| 1. CR-3: Provide operator with redundant indication of main plant
( paraineters.

|
RS: As explained in item 3.1., SMUD is installing instrumentation
which is totally independent'of either NNI power' supply. This new
instrumentation meets the intent of this CR-3 corrective action.,

CR-3 AT NEXT REFUELING (SEPTD!BER 1980). PROPOSED CORRECTIVE ACTION
'

j. CR-3: Install indication lights on all panels to know if power
on panel. ;

,

'

RS: The NNI-Y and_NNI-X power supplies have both ampere meters
g and voltage meters which are used to determine that the power
@ ' supply is operating. The new power supplies for indicating lamps

"

and auxiliary relays will initially have lights on their front'

panels indicating proper operation. Ampere meters and volta
meters are on order and will be installed in the near futur&ge

.

,A future modification to the panel doors which house the power
supply will be to install clear plexiglass windows, thereby not-

,

! requiring the unlocking and opening of the panel doors to determine
the power supplies are operating. . -

k. CR-3:.. Quick access to fuses is being designed into cabineta.
.

| RS: Rancho Seco utilizes CLD fuses in HKA self-indicating holders,
If a fuse should fail, the self-indicating holder would illuminate,e

and the control room would receive an alarm. Each fuse is labeled
indicating the equipment that power source supplies. The operator
is able to quickly determine which fuse has failed-by viewing-

' through the plexiglass pancis which will be installed on the cab-
[ inct doors.

,

'

1. CR-3: !!odify EFI' pump circuit to start pumps on any low steam
, generator icyc1 signal.

,

.
*
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RS: The SMUD representative at the March 4, 1980, meeting did not
> record this corrective action statement in the same context as
I L listed above. The S!!UD represent'ative recorded this corrective
| action as follows:

" Modify EF pump auto start circuit and reactor trip,

circuit so that any power failure will not prevent
activation on low SC level."

The EW pu:eps at Rancho Seco start on three d,1f ferent signals:

1. Loss of all reactor coolant pumps;
I ,

2. Low main feed pump discharge pressure for both pumps
*(850 psig).

~

s 3. 'SFAS initiation'(1600 psig RCS pressure).

All of these auto starting circuits are independent of NNI and ICS
power supplies. } ,

!

Rancho Seco's EFW pumps do not auto start on reactor trip or low
SC level. As a result, no circuit changes are contemplated.

!
-

CR-3 LONG TER!! PROPOSED CORRECTIVE ACTION

[ m. CR-3: Investigate upgrade of NNI capabilities - total loss of NNI.

F 'RS: As explained within item 3, Rancho Seco has performed a -

study and is' presently upgrading both the NNI power supplies and
adding instrumentation to the control room which is independent of *

,

NNI. With this upgrade and new instrumentation, Rancho Seco
operators will be able to respond to a total loss of NNI without
repeating the CR-3 transient.

I
.

n. CR-3: Remote shutdown is being designed.

; RS: Tlie new instrumentation as explained in item 3 is first routed
j to the Rancho Seco emergency shutdown panel. This panel is located

|J
on the grade level within the Auxiliary Building in the A, 4160 V
switchgear room. As a result, the remote shutdown, as stated by
CR-3, is being upgraded to be independent of both NNI and ICS

| power supplies.
t '

..

| |
'

o. CR-3: Provide backup AC sources.to inverters with automatic. |
*

.

transfer. . -
i

,

*
RS: Figure 4, attached, displays the typical arrangement of NNI-Y,
NNI-X and ICS power supplies. As can be seen, cach of these power*

supplies roccives its primary source of AC supply from a vital.
,

g bus. Secondary plant inverters supply backup AC sources. Therefore,
M_ S:!UD has aircady modified the NNI*and ICS power supplics to meet.

the intent of this CR-3 longi-term correctivg, action.
.

,.
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| 7. REQUEST: Expand your review under IE Dulletin 79-27 to 4 nclude the impli-
cations of the CR-3 cvent., Inform us of your schedule for completion of this

. expanded review as discussed on !! arch 4,1980. i
,

('- :
RESPONSE: SMUD has performed an in-depth study of the NNI and ICS power supplics..

As explained'within this report, the chnnges and modifications being instituted
at Rancho Seco fully respond to the CR-3 cventa A copy of this report will be
forwarded to ISE Region V as a suppicment to the SNUD Ictter of February 22,
1980, which was the response to IE Bulletin 79-27. SMUD, therefore, feels the
expanded review is complete. |r ,
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R EACTO R TR 3 J EC. 26, '985
RCS PRESSURE / TEMPERATURE (Tove) j

600 - 2.3
590 -

2.2 - O
580 - g i

.570 - 2.1 - .

g 560 - 2-
550 - ,

.

g -

!y 540 - 1.9 -

tr 530 - I

0: 1.8 - Rx Trip g
to 520 -

6 510 - 9 17-
!p500 o 1.6 -
;

a:490 -Di m
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i2 460 -
)l3- '

'

% 450 -
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ll-420 - .. .

,
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~
*

390 -
380 - O.8 - - , - , ,

, ,
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-
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IDADS P9000-T.
i.
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R EAC- O R TRl 3 D EC. 26, '985 {
RCS PRESSURE B-LOOP
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R EAC- O R T R 3 D EC. 26, 985'

RCS AVERAGE TEMPERATURE
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!, AVERAGE OF IDADS T9010 AND T9016 [
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R EAC- O R ~~ R 3 J EC. 26, 1985
.

'
RCS PRESSURE /PZR LEVEL -
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R EAC- O R ~~ R 3 J EC. 26, 985'

RCS HOT LEG TEMPERATURE VS. TSAT
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'R EAC-~O R ~~ R 3 J EC. 26, 985'

RCS SUB-COOLING MARGIN -
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R EAC-~O R ~~ R 3 J EC. 26, 985'

HPI & MAKE UP FLOW
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R EAC- O R ~~ R 3 J EC. 26, '985
.
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' ,;;' J. .t.,fO **''"5 '*****'E ''87 8'D*5 Cou' C^'C '' v^Lvr ,,*
POW 2osjs .;, SOT OPCN .

GOOD ALAsdet ALAAH LEHti LON T.,i

; GaOD . aCTunN ,ACTuRN TO NOAMAL g.*
e g 12/24/05 d4.4486 MT P94TG ACC 4'ACC LufW. A 4 2t)C2e PG IG . c

= _ . . . - . . . ,
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;ee,Q M" .l
* 12/2uGS e4e84e24 6GT - 25022 1 AlfetMMa0AEC Insie VALUC PW20C421s ' OPEN CEM10 ALAhet ALARet ST ATC gj
I 8 2/24/ sed el4 44 21 FET 24022 Alf tus.614 CHIC I4JMP UALUC PV-244342R NGTtFfH GOOO RETunW RETURN TO NORHA4. -pif 'e,*],

I 12/2&/05 04e84e25 #GT 28080 CODC CA8'CTV VALVC PGW 20tiSo 6 DOT OPEN . COOD f4 TURN RETURN TO NORMAL g ['

4 g2/24/OS d4 84 20 5-GT I8082 Conc CAs CTV vat VC PCW 20552 NOT OS't N GOOO RCTURN CCiuGN 10 NGOHAL i- *'['
s

g }

t2/24/03 44et4e29 PGT 28082 COOC CAPCTV WAL*/C PCV-ToGE2 Of [N GOuO ALARM ALArJ4 GTATC *, * *j

' :' ""5 * * * ' * * * ' ' " * * ''"*' * "' *^''''' "''"' '"* "*'"" ""' "" *""* *#'""" "''""" '" """"^' ' ' M.'
.'t

'

t 2/2uGS o4et4e29 PGT 28U22 AT8GOCPfl4ERIC DuMs' VALUC PW205&2R 05 TN C000 ALAnH ALAOH OTATCO . .

{ 62/24/e5 o4. a 4 e ;0 t'G T 25082 Conc GarCTV VALVC P ;WTOG52 NOT OrfN GOOts RE Tuned RCTurde TO MEteAL * ..;
''

8 '''2""' ******** "'' ''"'' "'""*"**'"'" ''"* "^'"' "* ***^'" " ' " ' " ' " "''""" "''""" ' """"^'- ' '

82/.%/05 04,84e34 PCT 28026 Conc GM rTV VALVC PCW 3&O E TA OMN COOO ALAAM ALAnH 8tTATC . , ' ' '
|O

-

'

e 82/2u OS e4e34,34 PCT 24009 Conc GArCTV Ve'.L UC PCW M549 #A3T OPEN GOOO l'C iur.N RCTUGN TO #dORHAL

0 ' :' 2""'' "**'**'S "'' ''""' * * *^'''' * * " ' ""***''' ""' " ' ' ' " """" 'd'""' " ' ' ' ' " ' " " ' * " ^ ' - # 4 >d

62/2uCS 44 tne25 PGT 28000 COOC GAFETV VALVC PGW 20540 tani OfiN GOOD RETURN TE T URf4 TO NORetAL
* *

i 2/;&/4.3 e>4ea4e35 PGT It922 AlMfbP64TRIC 04aHP VALUC 5WMSA29 OPCN COOD ALAnet ALAPH GTATC

r)|
**

8 2/2uG5 G4e84 34 PCT 20022 ATMOGPe4 CHIC OuMP VALUC PW 205429 eJOT OPCN GOOD RCTunN fLC TURN TO NORMAL g) ,.

g
52/2*/05 d4 a4eIG PCT ItG2R CONC GAFCTV VnLVC PGw 34442A NOT OPEN GO30 RC itaQN RCTURN TO None9AL

32/Tuas 44e34,43 fGT 20022 ATNOGP64CRtc ILt.P VALUC PW205429 OMN G43OO ALARH ALArJe ETATE j
'

g 8 2/2&/ses 44 84 44 PCT G9 306 fMTt RA6.GC C 0.9859C-01 tFP OAO ALARM INGTf4 8HCN t LOW g }

42/26/G5 .s4 44 44 PGT ItG22 ATMGGP64RIC OUMP VALUC PW205429 840T OPCN GOOD RCTunsJ RE T uf.ee a 0 NOAHAt.
,l [. *,

82/2uos e4 84eE4 PCT Z8022 ATHOGThERIC DUMP VALUC PW205&29 OPCN GOOO ALARM ALARM GTATC
.- *

p 12/2 /05 44e34e53 PCT ItG22 ATHOCTHCatC DUNP VALUC PW 205424 NOT OPEN GOOO RETURN RCTURN TO HORMAL g
,.y ;[ *'t2/2A/C3 44et4e57 PCT 28G22 * ATMOGFHCRIC 00HP VALUC P*h205&TG OPCN GOOO ALADH ALAnet GTATC

4 2/ 24/eis 04et4eKO PCT I$O22 AT MOCT's sC A E C 04 sHP VALUC PW20542tr NOT OPCN GOOD RCTUf;N RCTUned iO NOf1 MAL e,4 j

4 2/ 2uC5 d4e84 4i9 PGY Godos SCNCH 5LAseGC D 4.3350 ErP CAO ALARH INSTAuMENT LUM gg *,;f :

1p .h12/2MG5 des 15 08 PET 28922 ' ATHOCPHERIC OUMP VALUE PW205429 OPEN CO'20 ALARM ALARH GTArc
"b.W

|Jg) t 2 #2& seed o4e t5 42 PCT 2tG2i CODC CAF C1Y VALVC PGd-34082A OPEN GOOD ALARH ALARM CTATC

p 6 2 /2M OS 44 15eo2 FGT 28922 ATMOCroaCatC OuMP VALasc f*V-20$429 NOT OPEN GOOO RCTURN RCTURN TO NORMAL /) ' "* ' {
r

4 2/2uG5 4.4e 15 03 PET f 9100 Ot hee MCa;Guf*C G 945.9 PGle GOOO RC TURod RCTunN TO NOfseAd.
{42/2M G5 64e85 03 PCT 28028 C30C CArCTV VALVC PCW 3608 2A NOT OPEN GOOD RCTURN RCTURN TO NORetAL ,

,

,

. p 12/26/uS 44 15.44 PCT ItG22 ATHOGP64CRIC OUHP VALtJC PW205Cits OPEN GOOO ALAAH ALAHH GTATC 3 y ;

42/2&/G5 04e35.05 PCT 09304 CeGC PRrGCURE A 94C.3 PGle C000 RCTur.s FCTureN TO NORMAL .i n,

12/2uG5 04 65e45 PGT 2BG24 COOC Gn#'CTV VALVC PCW 360 0 ?A OPCN GOOD ALAApe ALADM GTATC
'

.

-

(.. 32/24/G5 04e15.05 PGT 28G22 AT**OGeliCRic OUMP VALUC PW205ATA NOT OPEN _
GOOD RE TUfW ECTunN TO HOAMAL } ,

8 2/2MOS 44 15eC4 PCT Z8021 CUDC GAFCTV VALUC PCW 36082A NOT OPCN COOD KCTURN ECTURN TO NORatAL
, ,

12/2& CS 44etSe64 PCT 21023 ATMOCfHCi1IC OUMP VALUC PW20542A OPCN GOOD ALAskH ALARM CTATC ,

(, 12/26/G5 44,85.10 PCT 21923 ATHOGFHCntC Dim 4P VALUC PW2nG42A NOT OPEN 0000 RCTurM4 RETURN TO 9dORMAL -3 6, i
I

t*2/2&/05 des 55e85 PCT 28U22 ATeeOCONCRIC OUHP VALUC PW205&20 OPEN GOOD ALAAH ALARN GTATC
^

12/24/ess 44e85.le PET ILG22 ATeeGGfaHCntC Otmep VA8AJC PW204&?# **07 OPCN GOOD RCTURN AC TU5ee. TO NOAe4AL

. (, 12/24/05 04e15ete PCT 25GJ3 ATHOCfHCRIC DUMP VALUE PW20542A OPCN COOD ALARM ALAT:M ETATC ey ',
82/2&/G5 d4 15.88 PCT G9007 SN3WCR HANCC O

.

O.3495 RFP DAO ALAAN INGTRt4HCNT LOW .
,

12/2MOS 64e 15. 8 8 MT 2BG23 ATNOCPHCRt2 OUMP VALUE PW20542A NOT OMed GOOD RCTURN KCTUnN TO NODHAL '*

*., (, 8 2/2uus 44etE 24 PCT , C9004 POWCR AANCC A 4.*.4495 EFP I AD ALAnN Is4GTRUMENT LOW G''

$2/2W OS 64 15.24 PET 2tD28 COOC GAFETV VALVC PCW2&O t 2A OPCN GOOO ALARM ALARM GTATC ,

q 12/2M G5 44e15 24 PGT Z8922 ATMOGPHCRIC OUMP UALtJC 5%20E429 OPCN COOO ALARM ALAAH GTAIC

! Q 82/26/G5 04 85 25 PCT 2tG24 COOC GAFCTV VALUC PCW 360 8 2A NOT OPCN 0000 RCTUR84 RETUDN TO NOPHAL d
*I ~ 12/24/G5 04 15 25 PCT 2G22 A fed 3Gs 4 En t C OuMP VALUC 4%20542G NOT OPEN GOOO HCTURN RCita ted eO NOReeAL

.

$2/2MOS 04e15,20 PCT 25G21 COOC GArCTV VALUC PGW3&O S TA OPEN COOD ALARM ALARM GTATC*

6 42 /2MG5 04,5 5. 3 8 F ST 28G28 CODC istFCTV VA4.VC PGW34012A NOT OPEN -. COOO RETURN RETURN TO NORMAL Q _

Q
Q- 12/2u G5 44 85.37 PCT P9300 OTCG PRCCCURE O 053.9 fGIG t.000 ALAnet ALARM LIMIT Loa.

12/26.05 04 85.3G PST Zie:S CODC GAFETV VALVC PCW 3&Oten OPCN COOO ALARN ALARM ETATC
,

,

Q 42/26/GS d4et5e39 PET 280?t COOC CArCTV VALVC PCW34452A NOT OPEN COOO RETURN RETURN TO NORMAL g

E2/2u CS 44 85 40 PCT M304 OTCG PRCGGuRC A G55.7 PGIG f.000 ALARM ALAnM L tH I T LOW

( 82/2uC5 04e85eet FET 2tG22 ATo.enGT4CRf C OUMP VALtJC PW205429 Or%N COOO AtanH ALARM GTATC

} { (y 8 2/ 2&G 5 dee $5e42 PCT 2EG28 COct GA6 CTy VALVC PGW 3&Of2A (arch GOOD ALARM ALAR 4M GTATC g

,
g - t 2(2uad5 44etSe42 PGT aS22 A7MOCPSaCRIC OUMP VALUC PV-205420 NOT OPCN CHOO RC Tuned e CTtswee iO NOneeAL

8 2/2&OS 44ets 43 PGT StG2R COOC CAFCTV VAs.VC PCW3606 2A eMT UPEN COOD RCTunoJ RCTURN TO NonHAL

* e{ Q $ 2/2h".25 44e85e42 PCT 26022 At eeOCF1 CR IC Dueer* VALUC PW205420 Or CN C000 ALAnet ALAawe CTATC g,

.,

a 12/24#G5 04e55.44 PET ZER22 AleeOCfHCRIC DUMP VALUC PW265428 NUT OfLN COrJO RC TURed RETuime TO NOHMAL
*

j 12/2M GS 04 e 8 5. 45 PC T 2 n28 COOC C#,PCTV VALgt N W3&Ot2A OMN GOOD ALAR:M ALARN GTATC

*Q 82/2M OS 04e 85.44 PC T 28G26 COOC C/ECTv vALgg PCW 36042A sant GPCN A000 FCTunN RETURN TO NORMAL g) ,

t 2/2&G5 04etSe54 PGT Ea022 ATHOG8uLAIC DLaHP VALUC 5V-205&20 OPEN GtX30 AL .es Aa.Anee s(ATC ) *

f e,}(jrs , -j42/24.'05 44.t5 58 FCY 28G22 ATMOGruCNic ns,MP VALUC PW 20542e a40T orecea saoOo suc .ueaed ac f arne in eaosemeAa.=e -

esets.r.s PG t e n:2, ATeenct sente nasMe wAa. wa es-es u , _ _ sen***e . nam - ,',t ier,ase . , e,*

, rQ, 1. . 4 2/2uG't . . ,, , .y - ,._ m_,. ,. .,e. . . . --.~ .u.e.r..s . 2ea6*ae.r . - - - 9 * ,-
',.

. - - -

..s , .. * .. y...~ , .3,. .- - , . , . . A. ' "
;
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,~ eeviume .h ts?t.1 e, er -G.-t aL*t t'*20EA*.'N. u e d
~

t:rm s.. . m i, aa% Tu:r-hrri:ter. - ~ | *'' ..g.$ 2/04/dae'*64 s me ST PC f " 21022 ATHOCP6aC.tc pt',te VALbC PV.-24542G OPCs4 0000 ALAfat ALAlett GTATC
** ~ ~ ~ ' ',.

M Q' 42/24/95 44e86e54 007 ' ' e
2 8 G2"2 * AIMOCPHCntC IWHP V.%ift Pw?oSATO NOT OPEN COOO RfTUAN ACTURN TO NORMAL 4

. *
" 42/26 05 04e86 00 PET 24022 ATHOGF1aEMIC DUrtP VALUC PV-20te429 OPEN *

GOOD ALAAH ALAAH GTATC
,.

4 2/26/O"o 44eseed2 PCT Gt001 C63 A HFP A T f4 t PPCts T R IFTCU COOD ALAAM ALA&ett (J A TCe 52/26/05 44e84.42 PCT GlooQ C.4 9 HF P A In t eTE D Tsa r HE D Gono AL areH ALActs C T A T E dig12/26/GS 04 44 02 PCT ClotE CH C HFP A TH4NED THlf4 Ln COOO ALAnN ALAreet e. s ee T C
82/26*GS d4 34 42 PET GIG 22 CH O HrP A TRIPPCD TH 8 ppt n GOOD ALARet AL/ Det CTATC

,

e SO/26/GS 44 36 426'CT 26022 AireO6FHE RIC tharte VALUC PWOGG429 NO T OPE N GOOD pfTURN ACitAPH TO NORMAL e'

'
. e82/24/a5 G4e44.e34 PCT G le302 CH A NF P is THIPPCD T R IFMD COOD AL Anet ALA8iH GTATC #'

82/24/05 44. B es s34 PET G lem)9 CH G HFP D TRisTCD TRIPFCO GOOD AL AAM ALADH h ee TC p,
, e 82/24/05 64 16 04 PET e: t *3 t h CH C HrP G T54 f MCD TCtrPCD COOD AL AAtt At Anti use YE *

,

|t2/26/OS 44. Reed 4 NT Glo23 CH O pef P G TH ieTC D THIPPCO GOOD ALARM AL A&44 GTATC 6
32/26/05 Q4 te.J6 FET 2t022 ATas)G M RIC DUMP VALuc FV-205&TD OPE N COuO ALALPt ALAnts CTATE !O 82/06/05 44e tee 47 PST ltG28 CODC 6AFCiv VALbC PCW TAG E 2A GrEN 0000 ALAAH ALAGH GTATC e

~
82/24/C3 04e 86 07 FGT 24022 ATHCCr*KRIC DuHs VALUC PW20542ae NOT OPEN GOOD RETUFN FETUDN TO 861AstAL
t2/26/GS 44 * S e e 09 F CT 29d21 COLC CAFCiv VAL VC PGW 24082A saOT OPEse COOD DCiunN F:t l a weed TO Mane 4AL s '. ' . #

, .

e 52/26/05 d4e84.09 PGT 2tG22 ATHOcr44ERIC OUHP VALUE PW20Ge?D OPEN GOOD AL AAtt ALA8 tt GTATC * 982/26/GS d4. B ees to PCT Z8G22 ATHOC M RIC DOHP VALUC PV-20S&2D NO T OPE N GOOD f41 URN RETURN TO NOAHAL 's -
12/2&/a5 04ethe12 PET 20024 COOC CAFCTV VALVC PGW 3eO t :A OPEN COOO ALARH ALAAH RTATC

*

O B2/26/05 slee84.e3 PCT Ite t CODC GAFCTV VALUC PGV-34082A NOT OPEN COOO e<CTURN ECTUT.N TO NOAteAL S
, ' h, *-

'
.;

, 82/24/uS ele.46 20 PCT 26G22 ATHOGsteEAIC DUMP VALUC PW 2CS429 OrEN COOO ALArH ALARN CTATC $_#
,12/24/G5 04e86 28 FCT 24022 AT**usMRIC curP VALUC Pw 205420 *HT OPEN GOOD ACTunN or.TuCN ou NOne4,Ee $2/26/05 04 84 22 FCT 28022 ATHOCreeCRic DUMP VALUC PW20542fe OPCN GOOD ALACH ALAhee CTATC *

t2.26/05 d4 t&.22 PCT 28022 ATHOG M HIC DOMP UALUE fv-205429 NOT OPCN .GUUD OC1 URN AC T ufaed TO M4AHAL * .~ i
82/26/05 04eles30'PGT Z8928 CODC CAFCTV VALVC PGW3&Ot2A OPEN GOOD ALARN AL Ar H CTATC ** .

@ 12/2./05 44. t e e 2 8 . 'GT Z8G22 ATHOG844FRIC DUMP UALUE PV-20S&29 OPEN GOOO ALAnN At.AAN LTATC =55

..I; ;;: o $2/24/GS *14.See32 PCT 2tG28 COOC CarCTV VAL 4% PSV-3&ot2A NOT OPEN COOD fif itK N KCluGN TO NOn#44
32/24/us 64 86.57 PST Cl442 C2A2 DUG UOLTAaC FAILURE COOO ALAkN ALAAH GTATC

. Q
J' mf(3 (2/0e/OS es4.te 57 PET E902 GrAG CH LA TRIP TRISTE D GCOD ALARH ALAntt GTATC *

.I. .t
12/26/05 d4e 16e b7 FGT E9025 CFAG CH 89 TR8P TR INE D COOO ALAGM AL AF H CTATC.

- 82/2e/GS G4 8 6. 50 N T 35004 CODC CAFETV VALUC PGW 2054 4 NOT OPEN COOD ACTunN RC itKN TO NORMAa , "[' ,_I * (D E2/26/05 G4eaeese PGT 28G44 COGC esArtTy U.:.t.4C PGV-20544 OPCN COOD ALARM ALARM GTATC e
'

'~
.

12 26/GS 04s t 7e de F CT 21G22 ATHGCF%CRIC Dunr VALUC PW205428 840T Of>CN GOOD RCTunN ACTURN TO NORMAL ,Q''#

4: ' 40/24/GS d4e67e07 PET 2tG21 COCC GAFCTV VALvC PCV-3&Ot2A DeTN GOOD ALAAM ALARM CTATE S'd1 6 (2/26/G5 o4 37e09 PET F990s Het LOOP A rLON FT-22GOS 155.8 GPet GUCPCCT NODHAL NOOe1AL M
42/26/C3 04 87 0G FGT Z8G21 CCUC CAFCTV VALVC PGW 36082A salt _ Orr.N COOO OCTUAN OCTunN TO MNd<AL

~ .' b*] ; .jt- 8 2/24. GS 04 87 09 FCT s9004 a. ort LOOP G FLOed F T- 23GOG 8 2 G .'7 - CPM GUCPCCT NOAeteL NOA++AL . .-a,-*i 4 82/Te/A3 44 87e54 PCT L9Gd3 OTCG A OPA RhG LT- M%43A E.oIG E COOD AL ARM A4. AHet L I M I T LOW 4 'T. '
' 12/24/GS 44e 4 7.15 FET F2902 Cru Gr-A.7G FLOed FT-5470? 4422. CCFM GOOO AL ARet ALAh*4 L tHI T HIGe4 **

E2/24/C2 44 17. I S PE T 22977 edOn*e Ae4J USotG IGO DNPAe 6W-GO t 24 640T OPEN COOD ALARH AL*OH CTATC 7 C Y .'
- e 52/24/GS 44 8 7. 8 5 F GT 22979 NOR** ApJ USO t A IGO DNPAe HV-C4127 NOT OPEN COOD AL ARH AL#OH CTATC S . ;*82/26/OS se4 87.tS PGT 2*4909 Nas:H AHU ACT BE0 Derft NW ES347 M37 Ort N GOOD AtanH Alan ** R t A TC - f,,

,

E2/06/GS 04e87,15 PCT 22998 NOHH ANil RCT IED DeC84 HV- ES T 8 0 NOT OPEN GOOD ALARH ALA@H CTATC
@ 42/24/0% es4 17e 17 PST 25022 ATHOGPHERIC DUMP VALUC PV-204429 OPEN GOOD ALAAet AI.ADH CTATC 4 '*

i

, t2/26/GS d4et7eBG PCT 28G22 ATHOG N RIC DUMP VALUC PW 205&2D NOY OF CN GOOO rCTUAN ACTURN TO eJOOe4AL
' ,*

32/26/05 44,17 22 PET Z 8 4404 COOC GArtTV VALUC Psi:V-2OE44 NOT Orfed GOOD HC iaJued RCruGN TO NOPE 4AL 'e T.$ 82/26/GS 44e87.22 PST 28004 COOC CArCTV VALUf" FGV-20544 OF E N GOOD ALADH AL ADH &TATC e 's I I
. '

82/26/GS 44.E7e:S PGT 28H04 CODC CAfCTV vat.VC PCV- 20544 Ma f OPE N B000 ErfuRed OC T LIN TO M3Ae9AL *f .
'

32/2&sGS G4e87 29 fTT Z8904 COOC CArETV VAL 4C PCV-NS4 4 LPEN COOD AaAnn ALAT,H CTAtt

' [.' T f. 's [*t .{ p 12/26/G% e.4 17 45 5'GT 25044 CuGC CArrTV UALVC PGV-20544 NOT OPEN GOOD KC T Uhed KT T4 AN 10 M3r*4AL *
52/2e/G= d4et7.!e PCT 2tGO4 CODC CAF CTV VALVE PCV-20544 OrtN 0000 ALAnet 4.L wt GTATE 7-*

82/26/GS d4 47.37 PCT IIGO4 COCC CArCTV VAL 4C PGV-20544 NOT orrH Goon RttunN Er f uned TO NCAHAL [.
. ,

- Q 12/2eeC7 G4et7 20 PGT 2tG22 ATetDCMOIC DuHr VALUC PV-MSATR Or(N GOOD ALAnet A4 AK.84 CTATC e ~

g..,12/26/05 04 87e40 PGT 25022 A Teitp4Plersa t C su sNr* Vas_IIC PV-NS42R NOT Orf N CHOO F E l tKN RE lt Eced TO eJOfM4AL ' ' '
.82/26/GS 04e87.42 PCT 2tR22 ATetOGWE R IC TM sHr' VALUC PV-2u%# 2D OPCN GOOD AsADH ALAnte e.e.elC . I# ko*

O L2,26/GS 04 87.44 FCT 2tG22 AissuGPHF RIC Utstr* VALIE PV-2dS42D 9H Orff4 GOOD Es,TuAN OC TtKN TO Nur44AL L* 7g" E2/2&/GS 04 e 8 7 62 8'C T 25044 COOC EArCiv sALUC PGV-20544 Os%#4 Cfwan A6 ARet ALAPe* CTATC
4
#

-

4 g(62/26/GS 44e87.53 FGr 24G44 t'Our CATETV VALVC FGW 2seS44 sell OI I N GOOD R6. T L.<N RL itared 10 NOneb% g y 1- D B2/06/GS 44 87.39 PET Ita22 ATHurF1er GIC 04N4P VAllC PV-2uS429 Orf N COIM) 44 ARN AL Ar H CIATC 4 (3[,;e

i 82/24/GS 44e t tse 4 8 PCT 24044 COOC GAf8tv VA4.4'E SSW M644 E. 'l N Ca b an As Ar:H ALAPH ETAff eN%82/26/GS u4 e S Ge el: FGT 288h)4 Cogar CArrIv VAs UC PCV.29544 pa n opt N Gn,30 08 t e s AJ r:r Te m g4 TO sedOHAL k[o 12/26/GS a4eSNeo: PCT 26022 ATHac,t.rRiC ru.C vAruC Pwasta. Nof 04N t.oou cr T ur.N Rr i t.r.N in minH.w e 7;82/26/Us o4.Snoo: rsT 2 0. .. Cotr. car t t v VA vC n.v- Oot.4 4 Orr N conn asAcH ALAsa. sTATC b,, t=,0.,oS eM to... PCT Z 8. 44 CoM c r e VA, VC ,m mo4 4 ->, On e. Como s.. n ma. et I.mH T o Hnne,AL .A%$ 12/ 'e /Ote 04. R us e)7 T'CT 2tuo4 CGDC CAreLiv VAL 49. PCW 29544 Or$ N COOO As AHet ALARM CTATC g f3., c %,8 2. ToOs ee4 e i O. .w Pc- 1 004 conc CArriv vat.v esV- m%44 u n . rN uma Pr rucN Pr?.mu in NnnHAL
_

.b., ,.
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umc a.e4MWvC - ~rCV-Zos4e : 04*fe'ss e <..<u t.,eiu. u iea - a u- m "
-- trim -- khr *L h t n.n.* "* " " % M ;,42..f ,82/26#05 o4. toe 12 rCT -

,

2tm4- .CoOC cArCTv vru C ; * PCwaoE44 CPCN GOOO ALAsm ALAnn GTATC

I teno4 Clu.C C/rCTv vaLVs:*e PCW2os44 NOT OPEN t.OOD nCitseed
-

oCTuRN tu NOaMAL O Ir T.:.y8 2i26eO:. e4etGeto OcT *

J--

tan 6#ns o4.tGe65 PET 24uos cuor Cutiv wLVL mow /,4 4 # air OrsN COOO aCTuned ,nCiunN TO NOsmAL r."
., 12n /CE e4.80 86 eGr 289 4 Conc CarCTv (ALVC PCW ate 44 OPCN GOOO ALAnn ALAsm GT AT E

.

9 7 .'.j-
42/24#as 44.sG.47 PCT 2 004 COoC cArCTv 4xVt ecW 2or.64 4 ewiT OrCN GOOO eC Timm ACTunN TO None.AL U' w *
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