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January 31, 1996

NOTE TO: File
'

FROM: Louis L. Wheeler -

Vogtle Project Manager
NRR, DRPE, PD 11-2

SUBJECT: ENGINEERING CALCULATION X3CA34/95615PG

The purpose of this note is to docket a licensee engineering calculation
that will be part of the basis for an NRC safety evaluation.

Georgia Power Company, the licensee for the Vogtle Electric Generating
Plant (Vogtle), submitted an application dated May 1,1995, to the NRC
for conversion of the current Vogtle technical specifications to the
improved standard technical specifications. An engineering calculation
performed by the licensee (X3CA34/95615PG) was referenced during a
telephone conference call being conducted for the purpose of ensuring
the staff accurately understood the licensee's technical basis for the
proposed technical specifications related to the emergency diesel
generators. A copy of the calculation was provided to the staff
informally. The staff has determined that the calculation is relevant
to the proposed licensing action and the staff's safety evaluation.
Therefore, it is, by attachment to this note, being placed into the
dockets for Vogtle Units 1 and 2.

Attachment: Design Calculation X3CA34/95615PG
,
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cc: Docket File (50-424/425)
PUBLIC
PD 11-2 Reading
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; Purpose :
.,

The purpose of this calculation is to determine the expected 4.16kV supply
bus voltage change experienced by equipment connected to a class 1E bus;

j following opening of the diesel generator supply breaker during a full load
i rejection test. In the full load rejection test, the diesel is beingoperated in parallel with the utility grid with an output of 7000kW at'

approximately 94% power factor.
.

The primary purpose for the test is to demonstrate the ability of the diesel.

to return to stable no-load operation after the load rejection. In this
study the question of concern does not involve the diesels operation,
Therefore this study does not address diesel dynamic operation.

Criteria :
-

Acceptability will be based on a comparison of this step voltage change on,

; the 4.16kV bus to another switching event that has already been performed
: without problems. In this case the voltage change associated with the

diesel full load rejection will be compared to the change associated with a
hot parallel bus transfer of loads from the UAT to RAT during unit shutdown.,

. Conclusions :
,

i

The worst case 4.16kV bus voltage change associated with the diesel full
load rejection is 4.2%. The 4.16kV bus voltage change associated with a hot
parallel bus transfer is 2.6%. Therefore these events are similar and no,

: cdverse impact to 4.16kV equipment would be expected. In addition, a4

dynamic computer simulation was run to illustrate that the bus voltage
change associated with the full load rejection is a smooth transition.

:

D
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Maior Equations : i

;

|
! n/a
1

j Assumptions :

I 1. A unit 2 model was used in this generic review. The bus loading on unit1 and 2 are the same per X3CA29.i

4

4 2. The 'A' train model was assumed for this evaluation. 'B' train results -| would be similar.
! {

) 3. Two bus loading scenarios were used in this study. These represent'

normal operating conditions of the plant with maximum expected loading ofI the buses for the respective condition. The first was ' Normal 1E'. where {
' all class 1E buses are fed from the RAT and are the only loads on the'

RAT. The second was ' Normal sparing of the UAT' where all of the station,

; auxiliary loads are fed from the RATS. .

i
:
J
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Body of Calculation :

The STAUX computer program was used to determine the voltage change on the I
;4.16kV bus for two different switching operations on the 4.16kV bus.

I* Case 1 was run without the diesel generator but with the 230kV bus t

voltage at 100% and 105% assuming normal 1E station auxiliary loading.
The 4.16kV bus voltage was 98.13% and 103.22% respectively.

1

!
,

* Case 2 was run with the diesel connected to the bus with the diesel'sterminal voltage allowed to increase to 104% of 4.16kV or until the
diesel generator's var limit of 5250 vars was reached a : 230kV bus,

voltage of 100% and 105% assuming normal 1E station loading. The output
of the diesel generator was 8750kVA G 80% power factor and 7020kVA @
99.7% power factor respectively. The 4.16kV bus voltage was 102% and

) 103.8% respectively.

* Case 3 was run with the 230kV bus voltage at 100% and 105% assuming
normal sparing of the UAT station auxiliary loading. The 4.16kV bus
voltage was 95.51% and 100.58% respectively.

|
1

* Case 4 was run with the diesel connected to the bus with the diesel's {terminal voltage allowed to increase to 104% of 4.16kV or until the i

diesel generator's var limit of 5250 vars was reached, a 230kV bus
voltage of 100% and 105% assuming normal sparing of the UAT loading. The |output of the diesel generator was 8750kVA 0 80% power factor and 7966kVA
9 87.8% power factor. The 4.16kV bus voltage was 99.72% and 103.C% 4

respectively.

The START computer program was run with a model of the normal sparing case
with a 230kV bus voltage of 100% and a diesel generator output of 8750kVA @
80% power factor. This will provide a dynamic simulation of a very
conservative worst case voltage change of approximately 4.2%. This is
labeled case 5 in this study. The case was designed to illustrate the
dynamic transition between the two steady state results from STAUX cases 4
and 3. As shown in the figure the transition is essentially a smooth step
change in voltage.

.

W - _ _ __ ___ __
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Results :

1. The parallel transfer voltage change is approximately 2.6% (case 1 - case
3) .

2. The full load rejection result for normal 1E loading is 3.87% for a
system voltage of 100% and .58% for a system voltage of 105% (case 2 -
case 1).

3. The full load rejection result for normal sparing of the UAT is 4.21% for
a system voltage of 100% and 3.02% for a system voltage of 105% (case 4 -
case 3).

4. The dynamic wavefom for the full load rejection case for the normal
sparing loading case assuming a 230kV bus voltage of 100% and a diesel

3 generator output of 8750kVA 080% power factor is shown below. (from case
5)-'

Diesel Generator Full Load Rejection
4.16kV bus voltage

105

e
100

. 95 -

a

3 90 -

*

85 -

' ' ' ' '80
0 0.2 0.4 0.8 0.8 1 1.2

Time (s ec onds)

Dieselgenerator output 8750kVA O .80pf
230kV bue voltage = 100%
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References :

1. Request letter NRC Questions from Amy Streeman 9/1/95.( 4 pages
-

attached)

2. X3CA25 rev.0 - Offsite Dynamic Calculation.

3. Vogtle Operating Procedures 14325-1 and 14325-2.

4. X3CA29 rev.0 - Plant Vogtle bus loading study.
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NRC Questions,

: '

24 Hour EDG full load run while at nower
_

1. Demonstrate that the EDGs are equipped with a design feature that will auto ==de=3!y
switch them from the test mode to the standby mode on the receipt of an accident -

signal. For example, if the EDG receives an accident signal while in the test mode
(paralleled to the grid) the EDG has the capability to automatically disconnect from
the offsite power system, return to the standby mode, and supply power to the
- y accident loads within the required time.

While an EDG ispanulleled to the gridfor testing, a .mfety injection (SI) signal
willopen the EDG circuit breaker, the EDG willcontinue to run in stauty, and
the automatic loadsequencer willload the emergency safety loads to the bus
energized by ofsite power. Also, a surwillance test isperformed enry 18 months
to wnfy this feature. (Reference FSAR 8.3.1.1.3 (H)(3-1).

When an EDG is intentionally shut down such as duringperiodic surwillance
testing, there is a 90 second time delay to prewnt starting the EDG. Ifduring the
90 ncand time delayperioda LOSP signalis receind or a manual start attempt
is initiated the engine willnot start becausefuelto the engine is blocked Ifau

, operator depresas the manualstartpushbuttau desr,; the 90 ncandtime delay
* ) period the starting air nulws will openfor 5 acondr and then automatically

close. 71 sis built in 5 second time limit on the openrng ofAt starting air nulus is
toprewnt the depletion ofthe startmg air.11ris 3 secondlimit also qpplies to
LOSP start signals receindat the engine controlpanel.

However, ifa EDG is manually stopped during a surwillance test andan
emergency start signal (LOCA with or with out an LOSP) is rectindat the
cantalpanelduring the 90 secondtime delayperiod the engine controlsystem
willautomatically bypass the 90 second time delay andwillallowfuel oiland
starting air to be adrnitted to the engine. The 5 secondstarting air intake time
limit is also automatiaxily bypassed

An LOSP signal by itselfdoes not ourride the 90 second time delay onfuel
supply. Ifone EDG is being testedand then is manually stopped at the time of the
LOSP, the other EDG automatically starts without delay to provide the
emergencypower. If in addition, it is assumed that the EDG that is not being
testedfails, there is a 90 secondtime delay before the otherEDG automatically
starts.

_ _ _ _ _ _ _ _ _ _ . .
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2. Demonstrate that during the 24 test of the EDG that no other EDG will be connected
in parallel with the grid and the remaining redund, ant division (s) are supplied from a
separate offsite source.

A&ninistrative controls willprohibit any other EDGfrom being connected to the
remaining redwukat division mfety bus andsimultaneously beingparalleledto
the grid with any other EDG. While one EDG is being tested by operating it in
parallel to an ofsite power source (a RA T), the other division / train ofsafety
loads is suppliedpom a completely separate andindependent ofsite source.
Adninistrative controlsprohibit interconnections between divisions / trains while
anyEDGis connectedto a safety bus.

3. Assuming a LOOP and a single Failure of the EDG being tested, demonstrate

adequate capacity is avadable in the remaining EDG(s) to power the remaining
division (s), and that the remaining divisions have the required equipment operable to
mitigate the consequences of a DBA or LOOP condition.

The standbypower supplyfor each unit consists oftuo EDGs. Each EDG N
applies a separate safety-relatedloadgroup andone train is capable of \.w ., ,

satisfying minimum engineeredsafetyfeatures demand caused by a LOCA anda
smultaneous LOSP. Each EDG is complete with its own ~~nnvies, fuel

:- ;

storage and transfer systems, andare electrically isolatedfmm each other.
|

Each EDG is ratedat 7000 kWfor continuous operation and 7700 kWfor a
short-term (2-hr) period every 24 hours. The maximum accident loading of
one 4160 volt Class IE bus is less than 6.4 MVA, within the ca|rmbility

|ofone EDG. '

|

4. Demonstrate how the EDGs will be prevented from paralleling the grid during severe
'

weather or unstable grid conditions.

A&ninistrative controls willpreventparalleling an EDG to the gridduring
severe weather or unstable conditions.

)
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JDG Full Load Rejection Test - QUESTION

T-3.8-01 (Ref. 82 - EELB - Pratt) -
_

DOC 38a
JD 21

Removal of restriction against performance of the following DG tests during
Modes 1 and 2:

4.8.1.1.2.h.2 single load rejection (improved TS SR 3.8.1.8);
4.8.1.1.2.h.3 fullload rejection (improved TS SR 3.8.1.9);
4.8.1.1.2.h.7 24 hour DG full load run (improved TS SR 3.8.1.13).

Performing EDG load rejection tests at power. No licensee has been allowed to perform
single or full load rejections tests while at power due to safety concerns related to the

transient conditions caused by a load rejection. EELB feels that it is good engineering
judgment to continue to perform all load rejections tests while in a shutdown condition.
Allowing this test to be performed at power is a deviation from the standard and has
generic implications.

.

y COMMENT !

What is the specific safety concern associated with each individual test referenced?

Is there an exact transient ofgreatest concem, or analysis on the effects ofspecific
equipment or systems in question? Such as: the EDG being tested? the safety bus
and loads? or the main generator and grid?

;

RESPONSES

Sinole Load reiaction test: 4.81.1.2.h.2 (keereved TS SR 3.81.8),

|

VEGP will revise their ITS Change Request submittal to remove the requirement
to perform a single load rejection test at power. The single load rejection test is not
necessary since it is enveloped by the full load rejection test.

Full Load reiection test: 4.8.1 1.2.h.3 (Imoroved TS SR 3.81.9)

During the current monthly surveillance test each EDG is run at full load for

approximately an hour and is at risk of a potenetial full load rejection. Although a
full load rejection is not performed during the test, this is already bounded by
existing analysis. Therefore a new safety concern should not be raised by

-

performing a fullload rejection at power.

__ . --. _ . - . . _ .
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(SCS transient analysis needed). Tom Sims please provide
comments and supporting info. -

24 hour EDG Full Load Ooerability Test 4.81.1.2.h.7 (Imoroved TS SR 3.8.1.13)

This is only an extension of the current monthly TS surveillance test. I

Route through Tom Sims and Fray for their input.

|

|
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:v v iATTACHMENT 1

CAIEUIATION NO. 95615PG SNEET 1 OF 1 -6
*

COMPUTER PROGRAM PRINTOUT SLNWBARY !

T

1

iDESCRIPTION
CASE 230KV

OtFFPUT iNO DATAFILE SUPPLY LF MS Dr PROGRAM !PAGES DATAFILE PAGES VOLT S_- .- . ..___ _ _ __ __.___...1 NORMAL 15 N/O DIESEL RUNNING 9 ON 5 v2.93.1 (1) 100.00 K STAUX

__. _ -

.- . _ _ -
,

i 105.00 ,____ ___ .. __.-- . _ __ e

2 NORMAL 1E WITH DIESEL 11 ON 6 V2.93.1 (1) 100.00 X STAUX I

_ . . _.___. __ ;_.__ .___.

105.00
104.00 - DIESEL VOLTAGE._. .- . _ _ _ _ _ _ _ _ . . - - ...--

3 NORMAL SPARING OF UAT N/O DIESEL 12 ON 6 V2.93.1 (1) 100.00 X STAUE

.____ _ .- ____ _._

>

105.00__

(
-- .- _.4 NORMAL SPARING OF UAT WITH DIESEL 14 OM 7 V2.93.1 (1) 100.00 X STAUX

_ _ . - ._

105.00 ,

104.00 - DIESEL VOLTAGE___.______. i. . - . . . . . _ . .__
__ .. .___. -

__

5 DYNAMIC LOAD REJECTION CASE 11 ON 6 DIESEL IAAD REJNCT 4 ON 2 100.00 X X START(NORMAL SPARING IAADING)
- ~

0750900%PF _ DIESEL GEN OUTPUT__ . . - .___..___. . ....- ___... .- .___.. .__ .. . .__.-
I

NOTES:

(1) DATA FIIA V2.93.1 IS TAKEN WITNOLPF CNANGES FROM CAICUIATION X3CA20. |
. .

.
*

COMPUTER / PROGRAM INFORMATION
1 I

COMPUTER TYPE: APOLI4
PROGRAM TITIA:

SOUTEERN COMPANY SERVICES STATIOIE AURILIARY DESIGN PROGRAMPPmmag STATUS: ' REVISION 4.1, JULY 1994 f

INPUTS /OUTPOTS: REFER TO SUINEARY ABOVE
,

VERIFICATION: DOCUINENTED AND VERIFIED AS QC DOCUMENT GP1239300101 ,

APPLICATION BASIS:
PROGRAM IS SPECIFICALLY NRITTEN POR TNE: GENERATING FIANT STATION AUXILIARY AEALYSIS AS EVALUATED NEREIN.

.

COMPUTER TYPE: APOLLO . 4

PROGRAM TITLE: STARTR3.2
PROGRAM STATUS: VERSION OF APRIL 1992 ;

INPUTS / OUTPUTS: REFER TO SUINthRY ABOVE !VERIFICATION: DOCUMENTED AND VERIFIED AS OC DOCUINENT GF1239100702
'

APPLICATION BASIS:
PROGRAM IS SPECIFICALLY WRITTEN FOR STUDYING DYNAMICS OF NOIORS AND GENERATORS AS USED IN THIS STUDY.

,

f
?
i

,

I

I

?

i
_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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.

SAS CD SF BLAC 30 RII A 400.141 o' tty NCC 2SDP
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20 4.148v SWen 2AA42 1898.0 3S.0
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9 * **"ee

ee e y M VOWFLA UNIT 2 *************************************************** PAS 6
** ********

.. . . .

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .
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e* LGA
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FLOW STUDT ASSUIEPTIOBS **
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.
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.
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s.0..*C. T*
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.

;

1. 87375I8 VOLTAGE TO SE RELD (FOIt LOAD FIAE) = 105.000 Car A 230000. VOLT 4ASE . -. ..

2. GENERATOR VOLTAGE TO DE SELD ON 908 0 30 (FOll LOLD FLoir) = 104.004 car A else. VOLT BASE
3. STATIC LDADS AAE NODELLED AS COW 8? ANT IIEPEDANCE

4. LOAD Flow 80LUT!05 DELTA V ON Aarf SUS = 0.0050006 |
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I3CA20
spagggg gy e r W/O D2 m

SGIPFMRN COBWANT SEBvtCES STATION AUIILIART 8883W PROSAII,

DATE s 9/ S/99 TraIE :13:23:41
Peas a

1%,,, eseeeeemeeemeeeeeeeee. >eseeeeeeeeeeeeeeeeeeeeeeeeeee i* CoseOLTi p TE S *eeeeeeee eee ee .m.s..n.u..ee.S.T.I.N.G.e .E,R.vf CES = ELBCTRICALeeeeeeeeeeeeeeeeeeeeeeee.

eeeeeeeeeeeeeeeeeeeee.
PROGRAsl STADER 4.1eseeeeeeeeeeeeeeeeee .

VERS 30N OF JULT 19,94

Car.FLATION NUMBER==

.

2414 FILE
_

72.93.1

PEEPARED BT TON SIME R435 9/ S/95

im Mej Da _b||/ 9fumm ST,

/
1

PeacRAm var.ta&TED Os ==
500ETTPE NoeBID SOFTERE RET. SAA3mRE REY.053000 19988 9.7 2953000 FAF4 9.7 %

.

iD53000 130S6 9.7 1 '

B5330 707A 9.7 105330 7043 9.7
Os3004 3933e 9.7

NAC5fEB USED FOR TEIS RUN ==
NODETTPE 30DEID SOFTuhas REV. EARBImAE REY.DR3000 3933b 9.7 1

NOTE: PROMAfI DOC 1 RENTED AED VERIFIED 15 ACCORRANC3 WTTW
APPL 2CABIA STAMBARDB AND PROCEDURES AND IIA 35TA2HD
AS OC DOC 1RSWT OF1239300101.

W

.

.

ISC&20
" SPARIES OFIng/sy.A/ DATA FILE = V2. 93.1 * *********************Mr W/O SISSELgagg 9/ g/93 eeeeeeeeeeeeeeeeeeeeee m e

eeeeeeemeeemeemmeemeeeeeeme ee.eee m eeeeee.S CONDITION* * PIANT VOSTIA UNIT 2 * * *** ** * *** * ** * * * * ** * * * ****** ******* Pas 2****.
********TBE FOL1cutsS IS A L23r OF SYSTEN BUSSES

WUISER ERW VgS,ghes
1 230 EV SYSTal 230000 56 mast CS S A NSICA 400.2 9. 57 450V EICC ANRS 400.3 6. 50 Aa m STR EFR per arrR 9 404 4. 59 14120V PNL ANTel e20.S 6. 60 400T aICC Auss 400.6 8. 41 L20 sit CRTO Pie SITE 4007 4. 62 54.130V PNL ANTE! 140.0 8 43 38.es0V SWW ANDe9 else. i
9 0, 64 LS.400V SuW A3809 400. i

10 9. 65 400W IICC-sl2 IIA 2sf SLDS 400.11 INNES BUS RAF 2NIRA 230000, 64 BS.400V SW E AMBit 416012 I-W RAT 2NIRA 13000 67 Id.400V Selm Am le 400.13 T-s RAT 25 IRA 4100, 60 400v IICCadel IIA 25? SEAS 400.14 INNER SUS RAT 2NERS 230000, 69 as.400W su m As306A 4160.15 I-N RAT 2ssall 13000. 70 LS.400V SuBB AMB06A 40016 T-u RAT 15IRin 4160 71 SSGh8 VAC 759 06 400.17 13.0 EV 305 <sAA 13s00. 72 same VAc per el 400.10 13.0 EV aus ; mas 13000. 73 WPIL WTR scosTm PeIP 400.19 9. 74 400T aICC A M 400.

12
0 coupp 75

Co
CTOR . BUS 10 4160

5'.e OV SII.Ami
FIN 010 4001

co. CTo.R
US 1 u.. ,6 . s SV - in.CT - a use, n 2-u n6e.I! HEnn.IR.11 !!n..: H tt#EC"2"". "" in:*

u
4.i m.V S

2
u .6.. i.d lu.v = 2 . i .lu .

SW 80
1

4.16 == u Si CC 00,7 4 165V SW E 25484 4160 82 14.120V PEL 1 lat.20 4.168V Sum 2AA02 2-10 4160. 93 40$V SICC Supp 400.29 4.165V SGIS 23403 4140 84 Id.130V PWL tATV1 430.30 acP 91 (BOT) 13000 SS as.es0V Sum 23317 eles.31 RCP 0 3 (Borl 800. 96 14.4007 SWW 2217 400.32
Cost PUIIP s{2 000 37 BAST CSS 2593SCS 400.COpp PIF $

33 000. 60 aATT Ca m 223ACs 400.34 CWP $1 13000 Os 400T IICC 2538 400.35 ACF 92 1907) 13000. 90 D/S ELEC TUNEL StNIP PIIP 40034 BCF 94 (309
37 CONS FMP $3) 3000. 91

LS,V IICC 2530120V FWL 25TS1 130.3000 92 oge est.30 CWP 91 3000. 93 AUS FDW St2EP per 40039 BTR ORN PHP-A 4160. 94 IA.120V PNL 2STg1 120.40 TURS PLT CUTR FIIP 4160. 91 SS.400V Su m 2mm12 414041 4 165V SW E AEA02 4160. 9e 14.400V SWE 25812 400.42 Ed.4.16V WEIJ. PgIP BSS 01 4160 97 GEW STATOS CLR FIIP 400,43 IIARE-UP WTR IIELL 01 PIIP - 4160. 90 400W IICC 2WWI 480.44 BS.400W IICC CBSJ WELL Pal 4140. 99 TS SEE FAN 01 400.45 LS.400V IICC CEBJ WELL Fel 400. !$$ 14.120V PWL 25T3I1 120.46 BS.400V Su e CEB01 4160. 101 1A.120V PNL 25Tu2 a20,47 LS.400W Sum CWS01 400, 103 400V RICC 2539 400.48 IICC-Al Aam15 31AS 400. 103 Tg SUPPLY pas 023 400.49 sICC-A2 A381I5 BMG 400. 104 Id.120V FWL 2WTD1 120.50 IICC-A3 ABII DIAS 400, 109 30.400V SWW 23309 4160.$1 CatLIAR 92 400. 106 LS.400V su m lyset 40052 BS.4410V SWOR 45802 4160, 107 CTS ADE CIA FAs 03 400,
a SS LS.4007 Su m 45902 400 Jet COWT SLDS A/C PAN IITR 92 400.I S4 EIST UTR RST IFR PIIP 400, att RCD BRIVS MS ORT 400.SS WST WTR RET IFR PREP 400. !!S 400V IICC 25BF 400.

_ _ _ _ _ _ _ _ _ _ __ _. -- - _ _ . _ _
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! P_ 3
1

IMen unas-( 161 C2WI PURm FAs veLTAGE
400. 166 400W IIcc AsBS 400.

J . A12 LS.120v Put asTF1 120. 167 tmSTE afort. TR. Pur suPP 4 le .
*

!!! SS.400v Sum 35363 4164. 160 Lt.120v PWL ANTD1 1 9.
#

114 14.400v SM 25303 400 169 4tev IIcc AESS 41 4.115 sac sTom FLe PID 3 Irrt 400. 70 IRSTE 3005 TO PNP NTR elle .

;

! !

la)4 TPCW Per IITR 400, 71 Lt.120V PWL ANTW1 1;|0.7 ASE CIMWR 61 arTR 400 72 99R SRs PIIP S 4144.
.
4 418 800v IICC 2535I 119 TB Sun RII LvL2 WENT pas ' 400 s?4 TURS PLT CtrfR FIIP NrR 4140.

est. )?) semi WTR CBI NTE 4160j 20 IA.120v Put 25 tut Lat. 17 4.168V Sue ANA41A&S 4140.; 21 400v IICC 2NDL 400 17 RvR IIARS UP trFR PIIP 06 4164.22 sIA23 TURS tAF 480, 17 RvR IIAss-Up WTR PIIP 05 4144.123 LS.120v Put 2sTL1 120. 78 RvR IIA 33-UP trTR FIIP 4 3 4160.. 124 BS.400v SIIS ARIB14 4460. 79 SS.23TAEF STRUCT EFIS AN 4160.12$ IA.400v Sale AgIs14 est. Dei in rm oRn Are n,R $2 eu. pi I.J.2NTARE STRUCT IPIE AB 400.1 127 FEB RIS FLTR 3rFR 62 488 402 BATT CBGR AirBS 408
uv IIce m.S 4u.1

(29 ucRII caIA trTR PHP srTR 400, 43 BS.INTARE STRUCT IP93 A5 4160
20

a 400v IICC ANSF 446 941 la CS CR = 4 : 5 Pan nTR tu. u Id. tar.T.ARE STRUCT 37tm AN 400-

13 14.420v PerL ANTF1 120 les aATT CaeR Aarea 400.
eny cC AWA eu.8 13 88.400v Suem 2333.2 4140. 107 14.420v PirL AirTA1 120.

i 13 LS.400v Sum 2 mal 2 400 140 4.16RV SuGB AmA03 4140
8

I }34 ES.400v Sum 25eLa 4164 109 LS.4.16v IEELL PIIP BSE $2 4160.a35 LS.400v Stim tuSI.1 400 190 II/O WB1J, PIIP 42 4160136 38.400v Su m 25337 4460. 191 30.400v IICC CNER 4140
: 137 LS.400v Sum 23327 440 192 LS.400v IICC CNSE 400
j 130 Aus 8:Jo Aic 02 400 193 so.400v ncC Cuaa 4et.839 400v sect 2WBSA 400, 194 38.400v SWOR AEB068 WTR 4444.$40 OSER$ IFR FIIP IIDT 400 195 14.400v sulm 4318068 trFR 400

r

4 341 IA.120V PEL 25TSA1 120 196 UTL trra toGSTER PsIP 01 444
*

] 142 400v IICC 2552 400, 197 DSSAS VAC POIP $7 40043 cvCS cer2,Pur 94 4u. in e u ,nec AmeS su.4 144 cA.new P=L 2sTJs 120. u o.S. pnp net eu.145 ES.480v Sum 35326 diet. ;:00 LS.120v AarTS1 DIST FirL 2 124.
4 146 LS.480v gum 2NS26 400. ;'01 SS.400v Sun Austl 4160
*

A
447 CVCS CREA 49 480 ;:02 LS.400v Su m A3305 400.140

i Ist Aus BLEG A/C FAN 01 400 ;'93

400v IIcC 7I PROS 5588 400.eS.400v Suun 2satt 4164 ; to* 4aev IIcC F Phoo seSE 400150 4.4e0v seen 2ss2t 400 ps us.400v Susa Am:03 4160.
1 151 AUs mLas SEs PAN 92 400 06 LS.400v Suen Auses 400,
d 152 400v secC 2338 est, 207 BATT CsGR Air 001Cs 4003$3 SPENT RESIE SLUICE 79EP Il 400 200 400v sIcc AaraJ el 400,154 14.120v ParL 2sTE! 120. 209 FPS JOCR FIIP 01 480ISS ES.400v Stien 2m320 4160 210 LS.120v PtrL AirTJ1 Ste.1$6 LS.400v Stim auste 400 211 400v IICC CW38 400IS7 AUE SLDG EXE Phar $1 400 312 IA.120V PIrL CWYG1 428450 AUI BLOG SIS FAN 03 400 213 400v IIcC C3rBF 4001$9 400v IICC SutR too. 214 POT trfa 800 STER Pnp 400160 uASTE unstTOR 1W PsIP 400. ; $5 LS.120v PWL CuYP1 120161 IA.120v PerL 25TR1 120. ; as as.400v Suen AIID64 41604 162 ES.40$v Sun Ass 20 diet. . 17 LS.400v SuGR AWSO4 400
< 163 LS.400v Sum Aars20 400. ,

19 400v neC S1 400.
1 la 10 IIkTERCEILIAR WC-1 400CvCs Casa 88, el set. ;
'

165 AUE SIAG RIA 400. ;20 38.400v Stre 45900 4160.
1

4

t

; 3 ._ 9, ,,0,
P_ 4

. e ,__'

221 14.4007 Su n AMD64 444. 70 SWIf SEN 1AfUP PsIP 400.8 222 IIATERCatt4AR IIc-2 400 ?? Iq.120v PWL 2NTP1 ))$.1 223 4007 sICC S2 SwCE BLas 400 70 esev sIcc 2u58 es4.* 224 Ed.TELaccles Fil. CUB SD 120. 279 CuS OR Pep OS 400.! 221 ES.400v Su m ANB11 PBSS 4144. 200 14.120V Put 33T31 120til LS.480v Su n A5511 PESS 400 01 SS.480v Su m 25919 4160.
,

227 PSB LTS Pet ANLP102 400. 82 14.400v Sum 25319 400.
#'

220 480v aICC Ages. 440. SS A13,COIst 3 IITR 400229 BAT CBs AmeC3 400. 184 400 IIcC 2NSA 400230 SS.400v aICC ANDU TB 480. 2tt TS SUP FAII $27 400
.

231 14.480v asce ANDU TE 400. 286 LB.120v PfrL 2FTAL 120
*

232 SG.440v IIcC AllBU TE 400. 207 400v CTpff SREATE!5G AIR 400233 SAT CBs A599CA 400. 280 BS.400v Suen 25329 4160,234 ES.400v eu m 23rBL2 4460 89| 235 LS.400v Sum 2NBL2 400. .'90
IA.480v Sum 2N82$ 400.4 tty sIcc AWBT 4004 234 BS.400v Su m 23rBL1 date. . 91 ACID IFR 79EP 444( 237 LS.400v Su m 25BL1 400. 92 .128v Pub ANTT1 120

- 230 SS.400v Sush Airs 13 4164. ; 93 4 er secc ANSW D 400239 Id.400v Sue AaIBIS 400 '

94 4 99 secC 2WBT 480j att 5083 CSEA WTR PIIP frrt 400. 2'99 LS.120v PNL 25TTI 120.241 FEB WORII EIS FLTR 19FR 400. 296 BS.480v SuSR 25329 4160.
.
1 42 rue sors Arc ras NTE 400. : 97 IJ.400v Suas 1ss29 40043 4009 IICC As3C 490.;.

44 Cs CR STB a RIS PAN ese.
. 90 400v SICC 253v 400I ; 99 IA.120v FirL 2WTV1 120.245 LS.120V Put AsTC1 1 >00 eger IIcc 2Was 400I 246 58.400v Su n AN330 el)$. .i41 14120v PWL 2W731 120.se.1 247 14.400W Sum ApS30 488 '02 Guev IIcc 2589 400i 240 Sam CRIA W
'

249 C5 GERY 5 .T5 PP 400 393 TB 30 v3NT FAS 400.4

BIE RST FAN 400 Is4 LS.120V Put 2W731 lat.t 250 CSCS A/C UBit FAs 400. 105 .$$A. CCtr POIP HTR 93 4360.
'

2$1 400v IICC 4531 400 306 05A CCW PIIP arrt il 4160.4 252 C5 SE SEE PA5 400. 107 86A uscu POW 03 4160.i

I4 LS.&jev FirL AirTIII 120, 308 . 07A . NSCtr PHP OS SPARS 4 60.
3

AS.evev Sum 2 4164 Ett
<

2S 14.408v Sum 2 est. 310
' SSA C5 387 CREA 01 4 60.81s CvCS CCP $2 4 64.; 294 v4C PIs arrn 64 400. 311 1

i

&) DCCW PIIP OT257 ETER FLUIS Per 400 312 i85&D AUS FDirTR PNP $3 4)te.
60.4

2$8 TPCW Petr $1 400, 3 30.400v Sum 2AS19 . 4160
es

4 219 (Sev EICC aunc 486. 4 IJ.400v SuGR 2A315 400.I 260 TS SUP FAs 400, 5 SOAi sectr CTelt Pair $1 400.4 24 LS.120v PerL 1sTC1 120. 34 S$A NSCW CTut FAs 02 400.
-

26 SS.4007 Suen 28800 4140, 27 . Sea sSCW CTest FAs OS 480.
'

24 IA.400v SuGR 25900 400. 30 00A NSCW CTuk FAN 84 400.244 CTS AEII CLA PAN 91 400 319
<

A) ILPT FUEL PIT PHP 42 400.245 CB EFIWS AC UNIT 01 400. 320 0007 nct 2 ABS 400
i

i .'46 ROS DATVB IIS BST 400. 32 <Al NSCW CT4IR IFBB PsIP 0 400.- 67 400v 4ICC 2598 486. 32 81A i SFP PRIP RII CIA $17 400,s . 60 CS SRs SUID Per 400, 32 SLAT TS TUuuBL PAN $$ 400.1 ; 69 tJ.120v PIIL 2sTEL 120, 324 SAAi usCW Tum TUWWEL FA. 4004 . 70 SS.400v Sulm 25811 4a60. 325 SLA EIAC secc RaI CLE 400.i . ?! 14.400v Su m 28811 486, 324 - $1A . CCtr PIIP Rat CIA 400.272 ens STATOR CIA 70tP-8 400 327 14.th0V 2&T31 DIST PNL I 120.' 273 AIR COIIPR *2* 400 328 4 tty Nec 2ASD 400' s 274 SATT CBGR 2502CS 400 329 iS1Al SIS PIIP R81 CIA fl$ 400.j 279 40$v IICC 253p 480. 330 ($1Al 80R2C ACID XFER FII 400.
|

1

I
i

i

_ _ __
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Safe 9/ S/95.

Pem S

utNSER E455 VotAhm331 ( SIA l EIAC NCC Ref CIA et 400, 106 'SITI CVCS CCF #3 4160.
* 332 (SLAi CSAs pur RM CIA 400 307 31 ACCW FID #7 (SPARS) 4160.333 ISLA CTWF SPRAT IMI CLE 400, 300 SSSI AUE FDIFTR SIIP 93 4140.334 (SLA RER RII CLR 400. 309 118.4s0V SWE 28306 4160.| 339 fSLA EIAC SWEB 4 IICC Ret 400. 390 IA '400W Sum 18806 400.| 336 LS.1):0V 2AT91 DIST PWI. I 8 391 9 Ctfr CCU 9 488 ' 400.

. 337 BS.400V 855 2AS05 4 9 392 8 cist CCU 4 (38 400.
|

330 LS.400W Suge 2AB05 400. 393 (3 curf CCU #7 (30 400.
t

339 (SOAl DSB Wapt FAN 41 400 394 (S C tfr CCU 90 TBS - 400.340 (80AD DGB VENT FAN 03 400. 399 4041V NCC 2385 400.! 341 e00v IICC 2ASA 460. 394 (818) CTS POST SACA CAV oge.j 343 SOA' CS SSP CE!LL GFFR P 400. 397 ShWF CER&2 2001CS tue.
1

343 SLA' C3 80808 AC #S 400 390 thST CBR R 2SDACB 400. 1

4

344 i SLA CS CR CEIA Ref VEu? 400. 399 1A.120W ;SWB1 DIST PNL E 120.34S 180A CD RSS CRIA FRG 400 400 38.400V lu m 23507 4160. '

i

344 RAT C'S S 2AD&CAi

400. 401 1A.400V 1 Rim 28807 400.| 347 BAT CEGR 2CDICS 400 402 (Set Des VENT Fall 92 400.40 LS.120W 2ATA4 SIST PEL 120. 403 t DSS WENT FAN to 40049 400v IICC 2ABC 400. 404 4 SICC 2SSA 400,
,

350 (SLAi CSSF BATT RIB RSS F 480 405 1818 i CS CR CRIA B00 VENT 40035 (Sla CSSF SATT Rat EEE F 400. 406 SSB i CS ESF CELD trTR tot 400,35 (SLA CSSF REAC EgUIF Rae 400 407 C5 AUE ALT RN AC U 4003S3 IS1A CS AME REIAT Rgt AC 400 400 4
' C3 ESS CRIA Plte 400.354 14.100W 2&TCL DIST PNL E 40. 409 4ATT CER S 2SDLCA 400399 400W IICC 2ASF est. 410 SAff CER S 2001CA 400.396 ( 81A l AFWF Set F45 41 400. 41 Lg.120V 2STAA DIST PNL E 120.IS7 (SLAi DSL TUWuBL 274A VB 400 42 est? SICC 2SSC 400SS (81A. DEL OIL STORAM TR est. 413 '

8 CS SF SATF RBI EIS 400
the CD SF BATT Rat REE 400,359 181A- DSL OIL STOR4 m TR 400 414See LS .1;;0V 2ATF1 DEST FWL E 1 9. 419 C3 SF EIAC 30 Bal A 400361 SS.4ilev Sum 2AB04 41 4 416 o 8ICC 2SSF 400.362 IA .400V Sum 34304 400 447 18 AFW PF ESS FAs 02 400.363 4&i CtrF CCU 01 i50t 400 410 18 BSL TEL it4S WENT 400.364 A C4ff CCU 42 ES i 400 419 .4 GV 2STF1 v!ST FNL E 120,365 '& CWFF CCU {S OS < 406. 420 BS.400V Sum 23816 4140,

i

366 iA fIfr CCU e6 58 400 421 LS.400V Sun 23816 400.367 40lMr flCC 2 ASS 400 42 ' i uSCW c W FAS 91 400.360 (Stal CTB SOST SACA CAV 400. 43 i 53CW cifR F45 82 400.369 SAT 050R 2C91CA 400 44 .

SSB WSCW C9913 FAN 04 400.
SSB , SSCW eifR Fair SS 400370 SAT CSSR 2ASICB 400 429371 BS.400V Sum asset 4160. 426 B) llPT FUEL FIT FIIP 400.72 CA.400W SWE 25501 400. 427 ieSV IICC 2SSB 400.73 SAT CSOR 2NDSACA 400 430 SLSi ELEC 8ICC RII CLR 96 400.

d

74 BAT CseR 2arD1CA 400, 429 SAS . CCW pgIP Ret CLR 812 400,379 400V BICC 23rSS 400 430
'

SAS SFF PIIP RBI CLA 018 400.376 CTB R5 SUFF COOL affa il 400 431 ' is) IISCW EFR POIP $7 400,377 IA.120V PNL 25TS1 120. 412 i SLS) NSCIr TWR WWWEL FA 400.370 400W IICC 2NSI 406 433 14.120V 2ST31 DIST FirL E 120,379 LUES OIL CISC PIIP 400 434 400T 81CC 2389 400.300 14.120V FtrL 25T11 120. 439 .BLSr Bos2C ACIS EFER Pee 400.381 SSSf CCtr FIN Irtp 64 4140, 436 SAS i EIAC IICC RII CLR 82 400.302 ' Sest CCur PIB IITS 86 (SF 4164 437 818 i CS per Rf1 CIA #10 400303 868' SSC1B FIO 92 4160 430 SAS RaR ser RM CLR #8 400.
<

304 i SFS WSC9F FIO e6
CS SSF CEIA v{ SPARE

4166. 439 818 ' CESS DIIP RBI CIA 400305 1988 <

2 4160 440 SAS SIS 799 RAI CLA 400. !

'

.
,

%.
.

SasE 9/ S/99 PAm o
i

M Ehm 94543m 1

441 iSAS) EIAC SWW 6 IICC Ree 400.442 L8.120V 29fD1 DIST PWL E 120.443 as.400W Sum 2E310 4L40.444 LS.400W SW E 25510 400445 BATT CERS 2ND33CA 400.See RA W C33 5 AarSCCS 400.447 TURNIES GEAR EFB SW. 400.440 400W IICC 2830 400449 .RT WTR CISC PIB 400.
*

ele ta.120V 2sT04 DIST PWL E 120.451 400v 8BCC 23rBR 400.432 RESTRAIy? VEIr? FAs et 400est LB.120V 2WTRA DIST PWL E 120.4S4 TAF SUS 1 8.455 TAF SUS 2 0,

a

*%

!

- - - - - -
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ShTE 9/ S/95 *****o**eeeeeeeeeeeeeeeeeeeee "S Ct DATA Fif.E = V2.93.1 seee-_... .... wow.P.ARIss OF O.=ne.ee/0 STESELe.ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.pII./.SF-A/A CONDIT1050 .we se pam 7eeeeee pgas? VogTES UNIT 2 ******************** ' -- - **********e**********
.

*

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeeee
* e

e. ....ee.....e..STUDT ASSIBIFTIONS
*

....................ee..............e.

;

1

1. AU21LIAAT SYSTEII LouMBCT!05 TO RE STUDIED - IsI/BF-A/B
2. SYST331 TO 88 STUDIED = 'AS. BUILT *

3. CAsta RESISTANCE CA14UIATED AT 90.0 Deessa C -

4. NYSG OR DUIGOS 14ADIWS BUS 110. BUS uass $44815817 13.8 EV SUS 2NAA athE.JIUM14 42 8 EV SUS 2EAS MAE JIUII26 4.$63VSWGR2EA01 Ilkt JIUII25 4.18EV SWGR 25A83 8thE.JIUBI27 4.168V SWGR 2NAS4 MAR JIUII28 4.165V SWGR 2AA82 2 18 IlhE JIU5129 4.165V SWGR 25 ASS 114 2. 3103I

23CA20

DA.TBe e e e/
9 S/95 *********ee****** "
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144 14.120V PNL 23TJ1 120, 199 D.S. Ple WTR 400.M 88.400V Su m 25326 4160 200 14.120V ANTB1 DIST PirL E 120144 Lt.400V SW M 25526 400. att 88.4007 Sum A330$ 4160.47 CVCS CEIA 69 400 202 LS.400V SWE ANDOS 40040 AUE BLDS A/C FAN 91 400. 203 400V IIcC P1 Pact WESS 400.49 ES.480V SWER 25321 4160, 204 400V SICC P2 PROD WBSE 400190 LS.400V SIISB 25321 400. 205 38.400v SIIe AMB03 4140.151 AUE BLDS RES Phu #2 400. 206 LS.400W sWem A31503 400,152 40Gv IICC 2598 400. 207 BAST CEGB ANDSACS 400.153 SPENT REfts SLUTCE PHP M est. 200 400W IIct ANBJ ft 400154 1A.120V FWL 25Y31 120. 299 FPS JOCE PIIP 41 400.155 85.400V gust 23320 4160 210 LS.120V PNL Aarf.71 200.196 LS.480V fuem 2s320 400. 211 400V IICC Cuss 400.157 AUI BLDS RES PAN 01 400. 212 IJ.120V PWL CNTS1 120.150 AUE Stas EXE FAN 93 400 213 400V IICC CWWF 400.159 400W IICC INGS 400. 214 POT trFR BOOSTER PIIP 400.60 IIAST5 NOWITen TW Pur 400. 215 LS.120V PIrL CIrTF1 12061 LS.128v PWL 25TE1 120, 216 08.480V SMS A3304 4160.62 SS.46JV SWER ANB20 4160. 217 14.400V SWW AND64 400143 LS.440V SWOR ANB20 400 210 SEEWCS2LLER WCal 400.164 CVCS C 400,

16S ACE Si.B.IA #8 19 400T IIcC S1 400120EiAV . 400. m.400W.= A $ uGG. I
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uulmet 8415 Wessnes
2- 1 14.400W SIIS Amee 400, 74 SW MB IATUP per 400.-2. 2 ElkWM C51344R WC-2 400. 7T

L$e.120V PWL 2NTF1 lat.2; 3 400W IIcC 82 SVCs SLc4 400, 70 es v uce 253B 400224 Ed.TEIJCGIgl PIrL CUS SD 120. 279 C W SR PIIP el 400225 58.400W SWOR AEB11 PESS 4160. 200 LS.130V PWL 25TBA 120,226 L5.480V SWER ANB11 PESS 400. 201 ES.400W SWW 211519 4140127 PER LTS PtrL AlrLP192 400. 202 14.400W SWE 2NB19 400.220 400V alec Asah 400. 2s3 A2R Calpa 3 sITR 400.229 a&T Casa AIIBSCB 400. 204 400V sect 2mA 400
I31

88.480V IIcC AIIBU TB est. 205 19 SUF FAW 037 400
SO

LE.400W 88cc AIIBU TB 400 204 LS.120W PIFL 2WTA1 120232 SG.400V tICC All3U TE 400 287 40$V CTIrr BREATEING AIR 400233 BAT CSGB empTCA
est. 200 BS.400W SWOR 2N329 4160,224 B5.400W SWER 355L2 4160, 209 LS.400V SWEB 23rS2S 400235 Ls.400W Suen 25BL2 est. 290 400V HCC ANST 400.236 ES.400W SIIS 253L1 4160 291 ACIS EPR FID 400237 LS.440V SW m 2EBL1 400, 92 LS.120V PWL AarTT1 120230 ES.400W SW W ANB13 4160. 93 400V sect ANSW D 400239 LS.400W SWW ANB13 400 94 400V sect 153T 400.

140 50A11 Chia Erf3 999 srTR 400 299 LS.140V PIrb 25TT! 120.41 FES WORM EXE FLTR srTR 400 296 ES.450V SWE 25929 4160242 FES WORN A/C FAR IrfR 400. |97 LS.400W SW E 25829 400243 400W 80cc As3C 430. ; 90 400V sicC 255V 400244 c5 CE aTU e SEE PAS 400.
,i00 400V IICC 2533 400.
99 LS.120V PWL 2WTT1 120.245 LS.Il0V PWL ANTCt 138 |246 SS.450V SIBIE ABB30 4100. :it247 14.400W SWE AA30 400. ; Os} I4120V PEL 25T31 lat.

450V IIcc 2358 400.248 50AII Casa IFIS PP 400. 303 19 W VENT F45 400249 CS SERV WGBH RER RST FAN 400. 304 14.120V PEL 2NT91 128250 CSCB A/C UWi? Fair 400 309 DIS ME. GER 2A 4140.251 440V IIcC 4535 400. 306 OSAt CCtr Pie Erft #3 4160.2S2 CS als BIS FAN 400. 307 - SSAi CCW PIs arTR 81 4160,293 LS.120V PWL ARTIII 120. 300254 SS.480V 8W 5 25502 4160. 349
- 864 BSCW PIIP #3 4160,
8?A ESCIr FID #9 SPARS 4160i2S$ LS.480V 8W W 25B82 400. 310 SOA CB BSP CREA $1 41602S6 WAC PIIP Irra #4 400 311257 5T98 PLUID PIW 400. 312

> SLE . CVCS CCP $2 4160.
i A) J CCtr PHP GT 4160250 TPCir PIIP 81 400 13 IS5A) AUE F9EFFR PHP $3 4160

160
400v IICC 253C 400. 14 08.4s0V SWOR 2AS15 4140

59
TS SUP FAB 400. 15 EA.400W Sum 24315 400,-261 td.120V PNL 25?C1 120, 316 Sea NSCW C"WR Fair $1 400262 SS.400W SWOR 25800 4160. ? i SSA WSCW C"WR FAN 02 400263 EJ.400V 888M 231800 400. 3)0 . SSA WSCW C"WR FAIR #3 4003a264 CTS ADE Cts F43 91 est. 319 , 80Al NSCW C'11R FAB #4 40026S CS Wiss AC UEIT 01 400, 320 iA) OPT FUEL PIT FIIP 02 400266 ROS ORIVE Its SST 400 321 000T sICC 2A38 400.247 480V IIcC 2538 400 322 AllrSCW CTWR EFER FIIP f 400.248 CS SSN SUIIP PIW 400, 323 Sam SFP PIIP RII CIA 017 400269 LS.120V PWL 25T31 120. 324 - SLA TO TUWWEL FAN 09 400.270 BS.400V SWGB 25311 4160 329 . SLA NSCtr TWR TUlrWEL FA 400271 LS.480V SWOR 25811 400 326 s$1A ELSC IICC RM CIA 400272 Ggs ST& fee CIA PHP-8 480 327 IS1A CCW PHP Ier CIA 400273 AIR CcIIPS *2* 400 328 fA.1||0V 2ATS1 DIST PWL 3 120.274 BATT CBGR 2ND2CB 400 329 400W SICC 2 ASS 400

.

275 400W IIcc 255p 400 330 (SLA) SIS PIIP RM CIA 815 400.,
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.

133 01A CSBS fee EBI CIA 400, 300 (S) psIF ST (SPAAB) 4160.334 SLA CTIfF SPAM AII CIA 400. 309
136

(SSS35 '

SS.es}0V Su m 23306AUI FDWTR 759 024160.SLA RM AII CIA 400, attSLA) ELgt Sum 4 IIcC 311 400. 391 14 400v SWW 28806 400.
4164.i

337 1A.120V 3ATSL StST FWL 3 120, 392 tB i e ter CCU 03 (SS i330 SS.400W SWE S 4160. 303 (S .cspF CCU 04 (80 -

400.
330 LS.400V SIIW S etc. 394 (8 etrF CCU of ISO 400.

400.
340 Sea) Se WWF FAfr 83 400, 330 (g egrF CCU 00 (Se i 400.341 SSAv SSB W WT F45 03 400. 306 esiv IICC 2SSE 400.343 00W IICC 2&SA 400 397 f etS) CS9 POST LOCA CAV 400.343 (SSA i CS ESF CBt!& tfTR F 400, 398 MPP CESSR 23BSCS 400344 (SLA . CS Womfg AC el 400 399 SaST CER S 2SSACS 400.345 (SLA CS CR CEIA AN WENT 400 400 SA.120V 23T31 SIST PWL 3 120.346 1804 . CS ESS CELR Pas 400, agg SS.400W Sun 28807 4100.347 &&T US S 2ABICA 400 402 14.400W SIIe 28807 400.340 aAT Ca m 2CS1CS 400 403140 14.120V 2ATAL SIST PEL 130. 404 808) SW WENT FAN 02 400.SOS
aSe 400v sICC 2ASC est. 405 00W IICC 2SSA 400

p SGB VENT FAB $4 400.
391 ' O LA t CSSF SATT 9H EIS F 400 406 iS CS CR CSIA 315 VENT 400352 SLAi CSSF BATT air E33 F 400. 407 CS ESF CEla arra PII 400.3S3
354

. 01A . CSSF BEAC SOUIP RII 400. 400 SLS CS AUI RLT SH AC U 400., GAA CS age REEAT an AC 400. 409 SOS i CS ESS CEIA pse 400.3SS LA.1;|0V 2&TC1 BIST PNL 3 120. 410 1SST C3m m 2SB1CA 450.354 400W IICC 2ASF 400. 41 1AST CEmm 2SSACA 400.357 01A l AFWD S$8 Pas 01 400. 44 Lg.130V 2STAL SIST FNL 3 120.350 ' SLAl Sgt.TO M 2?4AVB 400 4a esSV alcc 2SSC 400350 SLAi DSL 022. STWAN TE 400. 414 (013 CS SF GATF BII EES 400.$40 . 01A. SSL ett,egetAm TR 400. 415 (018 CS SF BATT RIE RIs 400.341 1A.1;|0V 2ATF1 BIST PEL E $20. 416 (SAS CS SF ELEC SQ RIE A 400.342 SS.400V SEIS 4360. 417 400W 8Ecc 2SSF 400.343 14,400V Selm 4344 (A i C9FF CCU 0 , es '

400. 410 (018. Artf FF SSS Fall 02 400.400. 419 (Sig BSL TEL 2T48 WWWF 48365 ta etrF CCU 0 SS346 (A CEFF CCU e iSS
. 400. 420 14.1;:09 2STF1 BrST PerL E 4 9.

<

406. 421 SS.4| lev SWER 23814 41 4.347 (A espF CCU 06 i SS 400. 422 IA.400V SIIe 28316 400.360 4019 nCC 2 ASS 400. 423 008i NSCIF CTWR FAs 01 400.360 4SLAR CTS POST 2ACA CAV 400. 424 SOS i SSCIf CDfR FAs 02 400370 SAT fB S 2CSICA 400 42S SOS . NSC9f CTWR FAN 03 400.371 SAT CB S 2431C8 400. 426 i SOSi 50CW CTWR FAlf 64 400.
i

372 SS.400V SWW 2201 4168. 427 (ql OPT FUEL FIT POW 400,-373 14.400W SU S 25801 400 420 es0V IIcc 2388 400.374 SAT CBS 2ND3ACA 400 429 . SAS i EEAC AICC RIt CIA 06 40037S BAT CSGR 23retCA 400 430 SAS l CCet DID RBI CLR 912 400376 400V IICC 2NOS 400 431 , SAS SFF 79EP RM CIA ett out.377 CTS RE SUFF CSOL IITR 91 400 432 19) USCtr EFR FIIP GT 400,370 LS.120V FFL 2ETSL 120, 433 48131 WSCIf TWR TUWERL FA 400370 400W IICC 23fet 400. 434 LS.130V 23781 SIST FNL 5 lat.300 LUSF SIL CIRC 719 400 439 400W IICC 2SBS 400.301 LS.120V pWL 23T11 120. 436 i S AS I SORIC ACIS IFW FII 400.302 i SSS i CCer pse arft 94 4160 437 i SAS i EIAC sICC AII CLR 92 400.303 S6ti CCtr FIS IsrR 86 (SF 4160 430 SAS i CS FIS AII CLR 910 400304 ' 048 < ESCW Ftp 42 4160 439 818 . BSR rnF SII CIA 00 40030S 878 WSCW PIW 06 40 PAAS 4160. 440 SAS CERS PIIF RII CIA 400.
i

-
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342e8m main Wettam441 13 SIS ftp RII CIA 400.442 ts ELSC SWE e IICC RII 400.443 .1 DV 2STS1 BIST PuL 3 120.444 SS.400W SMS 23810 416044S IA.400V SIIe 25810 400446 SATT CEA R 2ES20CA 400.447 349T CER S AuBCCS 400.440 TUnr198 SEAR EFR SIf. 400449 400V IICC 2NSS 4f0.450 JET WFR CISC 719 4st.451 LS.120V 25T06 bit? PWL I 120.452 400W IICC 2NBA 400.458 RESTRAIFF WENT FAs 09 400.el4 IJ.120V 25TR1 BIST FNL 5 120.455 TAF SUS 1 9.4S6 TAF SUS 2 0,
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DATE 9/ 5/95 *****e**eseee*
eeeeeeeeeeeseseeeeeeeeeeeeeee**e*eeeeeeeeeeeeeeewe/ SF-A/ 5,CONDFTIONSeeeeeeeeeese IRI

pgang yOSTLE UNIT 2 ******I . 9 3.1 eeeeeeeee****===5 spAaZag UF Inf WITW Ft. 3ME.t DATA FILE = Ve weseew =****
***************e*ee************e=*****e**PAGE 7a ;**** m =***e

seeeeeeeeeeeeeee^:* *
e ______eeeeeeeeeeeeeeeeeeeeeees
* e

STUDT AsalarTI0ss *e
e

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee....eeeeeeee

1. ADEILIART STSTRI COENCTION TO 95 STUDIED = mg/SP.A/Si

2. SYSTEM TO DE STUDIED = 'AS-51 TILT *

3. CABLE RE81 STANCE CA14UIATED AT 90.0 OgINERS C

4. MVS8 OR D46 IAABrus 908 30. 30s shim 10hDisc17 13.8 EV SUS 2NAA IIM3aERI18 13.8 EV ses 2NAS IIM!aIUII i26 4.165V SWER 2NA01 IlhKlaRSI |25 4.165V Summ 2sIAsl IIM taIUBI
'

21 4.16EV BWGA 2 RAS 4 IIMIaIUBI <

38 4.168V SuGR 2AA82 2 18 sIM1aIUII <

29 4.168V SuGR 2ahe3 IIhassIUII J
i

l

l

neA2.
amyg g/ 3fes eeeeeeeee m eeeeeeeeeeeeeeeee -

PLANT volffta UNIT I**=*V2. 9 3 1 ********* *** * **.,A
1= 0, un m Dr Er.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.sfgy.A/S CONDITicus ea DATA F ***** * **** *

* ************e*** ************************** PAS 4********
********

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
e*

IAAD FIAN STUDT ABOUBIPTIOWS *e
e

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.

/
1. SYSTEII VOLTAGE TO 88 REIA (FOR 14AD FIAN) = 100.004 Of A 230008. VOLT SAas

2. GENERATOR VOLTAGE TO DE BEIA Off SUS 0 30$ IFOR IAAD Flow) = 104.604 0s A 4160. VOLT SASE
3. STATIC IAADO AAS IIDEELIAD AS CONSTANT IEWEDMCs #

4. IAAD FLOW SOEATION DELTA V 05 ANT SUS = 0.00$0004

5
)

_ -
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D.AT.E 9 / S /9 9 e****ese****eeeee***eeeeeee**
sue .. eeee pgasy vagTIA UNIT 2 *e****2. 9 3.1 ******e****===. 2 Staa tum 0F Eh? WITE f fEME.. .eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee/Sp.A/S CONDt?tGBS f-

DAM Ff12 - W **==e e*ee***w FAm 11***e******e**
*

---

-- w=*e*w
i,

eseeeeeeeeeeeeeeeee m m m m m eeeeeee. e m m eee'

e
e*

IAAD FIAN STUDT ASStBIPTIONS ee 5

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.e '

,

> |. m m = = . . = m . ,,0. m . , = , _ 103.... . A u..... - T m .
i2. -,0. -TAS. . . S 3.S , ,0. ,44. ,,A., 1 4. ... . A .1... - T .A 4

3. 6TATIC IAADS ARE NOSSIJ4D AS CONSTAlf? INFSDANCE .= )
4. 44o rz,05 Ser.or:Os esLTA V 0. ant sus e e.colee S ,/

.

,

|

.-
|

.

23CA20
DASS 9/ S/99 **"* ***** m *****e**eee* Int / SPA 3333 Or et WITE STERER.
e m esee.ee.eeeeeeeeee e"emeee eeeeeu eeeee emee.SP..A./.S..ConDrfftWS fDAM FTIA = V3.93.1 * PAM 12 i
eeeeeeee e pgasy vagygg gug? 2 emeemeemm"em*"*me**me*****em"eeeeeeeeesee eemmeemeememeeeeee I. eeeeeee. m eeeeee m eeeeeeeeee m eee m e 14AAFIAN

* *** * * * * * * * * "ee*e***e* *ee *ee*e*e*e*ee** m***e*e****e*e*eeemeeeeeeeeeeeeeeeeeeeeeeeeeeeenoemeem CASE COWWF4MB. No. Or ITERAtttWS * 4 n e m eeeeeeeee ee e e e ee m

LIM FIAWS

FRCII STkTIC ROTATTEG LISE FIAMSACTUAL DUS SASE 144D 14AS/GENERAT!05aus VOLTheR446 VOLTAas . TO BUS C m (Asersi3Ramen 808 shas NAS. Ass. tVOLTS) RN. ETAR. RW RVAA. aRNASR BUS BAIS IRS. AINEA
28 4.16RV SugR 2AA82 2=18 103.64 *1.8 4160. 9. 8. 1152. 360.M!stasuge v0LTaan Lint? 93.10

Il CceggCTOS DUS 31 371.7 -32.6
30S SISSEL GEN 2A 1968 0 149.9306 i SSA . CCW FIIP erra 03 37 1 -29.7
307 SSA. CCW PIEP IfTB $1 37.
300 . Sea sSCW peer el 06.e} .-29.7

i

28.9309
3

. 824 uSCW DeIP #S SF 86.6 28.9
Su C3 ESF CELA $1 47 -26.7

3 813 CVCS CCF 02 90. 24.0
3 A) dCCIf FID of 69. .=23.0
313 (SSA] AU3 FDWTR PIIP 109.7 33.7
314 SS.4sev sus 2AS15 47.2 -34.5

38 ES.400V SWM 2ASOS 44.8 +43.462 ES.400W SINE 2AB84 83.6 =41.872 as.4eev Susa Jassel 139.0 -22.6

s
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4 *eeeeeeeeeeeeeee-
-

:14harIAN ***ee*e**eeeeee*-
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee CASE CONVERE D. 30. Or ITERAT!cWS *

-- --

__;eeerr :. A eeseseos
e

LINE FIA W

FSCII STtTIC ROTATING LIN FIAusSUS ACTUAL SUS tha$ EARS IAAS/ WEERATIONWOLThestal VOLTastNUISER BUS ShlE Ilha . AII4. (VOLTS) RW. EVAR. RIr EVAR. WM SW BRIE M8. ABER
90 305 Cm( Alpe t

I 305 DIESSL GSE 2h 104.90 el.6 4169 8 8. 7000. 3003.
30 - 4.168V Su m 2AA03 1943.0 30.1
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2
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23C&30
bhTBeeeeeeeee./95 *****************************9/ S..eee. eeeeeeeeeeeeeeeeeeeeeeeeeeeeee/S.p=&./S CO MITICWS t
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pgm gegygg gggg 3 e.=.V.3 93 1 ******************SPARISS OF ORf WITE StagELIRI DhTA FILE ***************** PAS 6
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SOUTEms COIlph5T SERTICES STATION AGE!!.1 ART DESIS PnomAII
e s DATE : 9/1M1995 TIsa 311:55:29

Pam 1

e.......................................................*

eseeeeeee.ULTIBS AIID TBST!50 SERVICES = RIACTSICALCOWB. eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee*
' eeeeeeeeeeeeeeeeesweee

P
e e ee.n.e.m. .A.I.I.S.T. A.R.T.....e
VERSION OF .7UNE 1992

CA&CURATION NUISER

9561870

S&th F112

D335EL ,Ia4D ,REJBCT

BATA COINIIAD STs DATE / / -

S M CRSh3RD ST: DATE / /

.- - ,, tw nW D4,.1;JLi1_f
/ (

PageAu var fuego em
500STTFE 500 BID 800TuhAE REV. BARDWARE AEY.3N3000 199 8 9.7 2SW3000 39355 9.7953000 FAF4 9.f353000 13056 9.795330 6079 9.7 195330 707A 9.7 1DW330 1945 9.7 108330 4F43 9.7 1

IIRCE!WE USED POR TE!S 305 -
IIODETTFE N00519 SOffinns REV. BAngIInas REV.Os3000 39538 9.7 1

WOTWs PROMAN BOCIEENTED AND WERIFIED IN ACCnnum'w WTTE
APPL 3CAals StambhBS AND P"**" AND alk1NTAZEEDAS SC sOcelegt GP1239100703.

.

~ ==

i O ...eeee/11/1999e.k.TWr
9

e ee e eee e eeeeee e e ee eeee........................ ................. .......................e e eee ee eeeeeeee eeee .P.a.m..eee e eee
' 2PeeERAIIs START REVISION 3.2-

thSA FIIA: DISEEL IAAD REJECT
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.......G.r.P.e.tTB DTERIIIC ST.O.W..F 1000 suTs *cLTAme e e e e e e e e e e e e e e e e eee eee eeeeeeeeeeeeee e"eee e eeeeeeeeeeeeeeeeeeeeee e

-
.eeeeeeeeeeee

SIEWIhRT OF BUS 54135

SUS WUISER SUS MAIS TOLTam IRV) PRINTOUT STATUS
1 230 NV SYSTEII
2 SOS 1AA02 230.000 0
3 ES 1A504E 4.160 1
4 ES 1ASOSE 4. SS 0
$ 58 1 ABASE 4. 60 0
6 SIIS 1A804 4. 60 0
7 SWE LASOS 0.400
0 SW E 1AB&S 0.400
9 IICC 0.400

le 81CC 02400 1
11 MCC 1ASC 0.400 1
)3 8E'C 0.400
a3 IICC 0.400

to IICC 1ABD 0.400
$ MCW POW 01 0.400 )

16 50CW DIIP 03 4.140 e
17 CCW 719 ft 4.160 0
le CCW SIIP 43 4,s)404 60 0
19 CCP SIW 0
30 AFW PIW 4.160 0
21 81 719 4.160 0

3 am pIIP 4.160 0
3 CS SIW 4. 60 0
4 ACCW pnp 4. 60 0

2$ SSF CELS 4. 60 0
36 1.SCCU 01 4.140 0

7 .BCCU 42 0.400 0
0 .0CCU $$ 9.400 0
9 .SCCIf 46 0,400 0

30 EP F/S FAN 8.400 0
31 95 WElfT FAlf 41 0.400 0
33 se WEy? FAS 03 0.400 0
33 CB CB FLTR UNIT 01 0.400 0
34 PP F/8 FAN 0.400 0

0.400 035 WSCW CTWR FAN 0
36 ESCW CTMR FAN 0 0.400 0

0.400 037 EBCW CTWR FAII e 0.400 030 NGCW CTWR FAN 04 0.400 039 14 do.16EV) 1NERA 4.160 0

WOTE: PRlWTOUT SThf48 e 1 1sDICAftS PRIFFOUT REGIMBTED OTBERWISS NUT RSOURSTED.
T
)
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38958 ALL IMPERABCM ARE Is PERCENT ON 100 Nv0 SAas*. .

TRAgSFORMR DAT&
'

i ,
1

FRON TO RIM 0195 LON Sits RESISTANCE REACERNCE S3fTIM 04 RATING *ED RATING TOP RettWE
TAPj

_GUE .S.U.S (EVB (EV) del (ll (6) (Ev&) (NV&B (EWEB] 3 6 4.16 0.40 0.97 S.61 97.50 }000.00 0.00 1000.00

.

e

i '. 4 7 4 16 0.40 0.90 9.42 97.50 a900.00 0.00 1 .00
b 8 4.16 0.40 1.02 S.S$ 97.50 te00.00 0.00 1 .00

'

'I 1 39 230.00 4.16 8 32 10.12 100.00 1S000.00 20600.00 29000.00
k

NOTE:INFEteuCES ARS ShaED ON GA BATINS.

i

k

|
r

I
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:} -

}i'f.$,Ee.. .1 ~
a .

N
0455.e:eeee/11/1995

9
g .

eeeeeeeeeeeeeeeeeee... eee...eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee....eeeeeeeeeee...................... eeSem 5PROMANs START RETES3m 2.2" eeeeeeeeeee
erpstT thEt Films DIEEL SAAD

eeeeeeeeeeeeeeemememeeeeeeeeeeeeeeeeeemme.E..S.T.u.a.m.IC STUBT 1000 SNTS we.tT.R.M..eeeeeeeeeeeeeee~eeem~ REJECT.memee .eeemee m eeeeeeeeeeeeeee**eeeeee
!

IEpWW DATA

T |
MDEUR FRIMI NOTW BAIS/COWESCTED BUS MAIS VUSSRM SIGAEF0WER ON STapT/STOP FRINTOUTIRESEE

SUS. (EV) (RPN) TIM iGBC) STASUS1 15 WSCW FIW #1
2 16 50CW FNF #3 4.000 700.0 1200.0 =1.004/****** 83 67 CCW FID 01 4.000 700.0 ,200.0 1.000/****** O4 le CCW FIIP $3 4.000 300.0 .000.0
S le CCF FBIF 4.000 300.0 .000.0

1.000/*****e 0.1.000/****** 66 20 APW FIIP 4.000 600.0 000.0 1.000/** m e 07 21 61 FIIP 4.000 900.0 ; 400.0 1.000/ **** 0 -0 22 RM FIW 4.000 450.0 ;.600.0 1.000/e"m ee 09 23 CS FID 4.000 400.0 1000.0 1.000/****** O10 25 EOF CEIA 4.000 400.0 1000.0 1. 000 / m *" 0
$1 26 LCCU 01 4.000 400.0 3600.0 .1.000/* * ** 0CCU 02 0.460 62a2 21
13 20 CCW GS 9.460 62'5 600.0 .[.000/****** 4m

.S 400.0
;dCCU 46 0.460 62.5 600.0

1.000/*****e 814 20
-- .

.
000/**"** 0 -&S at EP F/S FAN 0.460 62.S

3e(00. 0
80.0 .000/****** 0 *0.460 60.0)4 31 WENT FAN 01 . 000/** * 8a7 32 WEp? FAB 08 0.460 50.0 900.0 1.000/ee"*em

0 .<10 33 CB CS PLTR Utt? f t 0.440 30.0 000.0
19 34 FF F/E FAN 4.460 129,0 1890.0 -1.000/**** "e 0

,.000/*** M 0.20 35 50CW CTWB FAN 01 0.400 75.0 1000.0 .000/**e*ee 9.
2 36 50CW CTua FAN 02 0.440 100.0 1000.0 . 400/**"** O.
2 37 50C5 CTum FAs $$ 9.460 $0.0 000.0 . . 000/****** 83 30 30CN CTWR FAN 04 9 460 09.3 000.0 . 000/****24 }0 IICC e.460 08.0 s00.0 . 000/ee m"e

0. ='

425 at SICC 0.660 50.0 1200.0 1.000/****** O26 13 IICC 0.440 S0.0 1200.0 .=1.000/eee m 0at 11 IICC 0.460 29.0 09.0 ,000/****" e20 14 NCC 1ASD 0.460 45.0 09.0
.

. .000/*** * 8 +29 9 sICC 0.460 43.0 00.0 . 000/e*"** O30 12 IICC 4.460 S.O 1200.0 1.006/*** * O31 10 IICC LAAA 0.440 11.0 1200.0
32 10 NCC LARA 4.460 2.0 1000.0 .-1.000/*** * 0

1.004/** * * O33 13 aICC 1 Ass 0.460 0.4 1000.0 1.000/****** 434 13 NCC 6.460 12.0 1000.0
35 11 sICC 4.460 0.2 000.0

1.000/****** O.

36 14 NCC 4.460 33.4 000.0 .
000/m*" 4
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