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IST Coordinator test review: N Initials: Date:

ST Coordinator final test closeout review: . _ . ..__| Initials:. M




Fort Calhioun Station )
o UnitNo. 44 o

OP-ST-DG-0002

e g : "SURVEILLANC_E{TE,ST"' : e
Title:  DIESEL GENERATOR 2 CHECK
FC-68 Number: * '~ EC 29169
Reason for Change:  Add steps tb ensure that the voltage regulator is run down. Clarify
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 DIESEL GENERATOR 2 CHECK

SAFETY RELATED

To satisfy in part the requirements of Technical Specrf‘ ication 3 1, Table 3-2,ltems 11and - - s
12, 3.7(1)a and 3.7(1)f, for monthly testing of Dresel Generator 2 (DG-Z) Auto-Start rnmatlng :
.crrcumy and Fuel Oil Transfer Pumps

21 ‘Technical Specrf‘ catrons. ‘

_ e 27 Electncal Systems '
| , ‘ e 3.1, Table 3-2, ltems 11 and 12: Minimum Frequency for Checks, Calrbratrons
and Testing of Engineered Safety Features Instrumentation and Controls
e 37 Emergency Power System Penodlc Tests :

22 USAR:
e 7.3.2.1, Auto-Start of Diesel Generators

i o e 8.3, Station Distribution
e 8.4, Diesel Generators

2.3 10CFR50:

] Appendrx A, Cntenon 17: Electrical Power Systems . _
'3 Appendlx A, Criterion 18: Inspection and Testing of Electrical Power Systems

24 _Ongoing Commitments:
e AR 09196, NRC-88-0318

5 AR O7759, LIC-B7-0864 - .. . . o
AR 16852, LIC-95-0175 - - - = L e

2.5 Commitments (other than Ongoing):

AR 06751, LIC-88-0261

AR 09150, PED-SYE-92-0567
AR 11562, L1C-91-0058

AR 11735, Memo FC-0876-91
AR 11845, Memo RTC-91-0042
AR 12033, PED-SYE-92-0001

L
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"26 S0-G-23, Surveillance Test Program

‘27  EAR91-010, Diesel Generator Speed and Voltage

' DEFINITIONS

ot e
LT e

4. EQUIPMENT LIST

TEST EQUIPMENT REQUIRED/USED "

NOTE: Dunng the course of this procedure some portable or temporary test e '
equrpment may be used to prove operability of a plant component. All such
equipment must be entered into the appropriate 1&C Instrument Log. . The -
Stopwatches are only required for performance of Attachments 1A, 1B, 4A, and 4B.

Otherwise _NIA this step.

R CALIBRATION L ‘ _ _
; EQUIPMENT ) OPPD NO/DUE DATE R INITIALS/DATE o .,,

Stopwatch : N Y | , PA\~

Stopwatch . _ | ' 4 \A‘ I ;

5. PRECAUTIONS AND LIMITAT!ONS

Yo ‘ 5.1 All anomalies and deficiencies shall be reported lmmedrately to the immediate
‘ ' Supervisor, Shift Manager, and noted on the Comment Sheet. An immediate check
shall be made to verify Limiting Conditions for Operatlon per Technical Specrﬁcatrons
: have not been exceeded.

A Work Request shall be initiated to correct any reported deﬁcrency and the number
' sha!l be referenced on the Comment Sheel = : i

5.3 if any valve or its control system has‘been replaced, repaired or undergone
‘maintenance that could affect its pérformance, then prior to retlrming the valve to
- service, it shall be tested to demonstrate performance parameters are wnhrn
acceptable llmits C _ y
‘54 Deviations between p'revious and new values shall be identified, and verification that
o the new values represent acceptable valve operation shall be made within 96 hours
after the valve is returned to service.
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5 5. Valve stroke times shall be determmed by lrmrng the interval between acluatron of the
control switch and the end of valve’ motlon as-observed by full openlclosed remote
lndlcatlng Ilghts

,'576 lf‘any valve farls to exhnblt the required change in valve stem or dlsc posmon or . ..

lnoperable.

5.7 The Diesel Generator contmuous load ratmg is dependent on the ambrent air
' temperature (see Frgure 1)

_exceeds its limiting value of full stroke trme the’ valve shall be lmmediately declared T

sz B, 8-« During testmg, the: generator load shall be greater than the eontmuous load ratmg
' ‘while not exceeding the 2000 hr-rating. For higher engine intake ambient -
temperatures {(greater than 97°F) the contmuous load rating is reduced to mmlmrze
engme wear. :

5.9 Ensure Dresel Breaker 1AD2 protectron is not overndden dunng Surveillance Test for
protection of the generator.

5 10 Ensure Diesel Breaker 1AD2 mode switch is in OFF-AUTO dunng Survelllance Test
to prevent breaker auto closure.’

5.11 Ensure Diesel Generator Test Switch 43/D2 is in the TEST position whenever the
" diesel is started by an emergency start test signal for protection of the diesel.

5.12 Before attempting to shut down DG-2, ensure that all start signals have been cleared.

5.13 If the Turbo Oil Crrculatmg Pump fails to run after the diesel Generator is shutdown
following a loaded run, restart the Diesel Generator and run it at idle speed. Notify
the System Engmeer : :

5.14 Ensure govemor motor is run back to the idle limit switch. after the engine is shut
~ down. Operation of the Diesel Generator in any condition other than an idle speed
- start requires declaring the diesel inoperable. This occurs because any speed other.
‘than idle could cause misoperation of the load shed circuitry and the subsequent
inability of the Diesel Generator to accelerate safeguards loads.

5. 15 Lube oil shouid always be vrsuble in the bottom srghtglass

Gmmearsians
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5.16 Lube oil should only be Visible in the Upper sightglaes when the engine is running;

5.16.1 lf lube oil is vrsnble in the upper sightglass when the engine |s in Standby,

517

perform a rolt through inspection.

?5.16 2+ Do not start the engme untll the problem is ldentll” ed and resolved

Mlnlmlze operatlon of the Dlesel Generator atno load No Ioad or llght load (below

.' 20% of rating) operation may allow oil accumulation in the exhaust system and air .

box, creatlng a fire hazard. Turbocharger gear train wear is also greatly accelerated. |

5.18

5.9

" Should extended no load operations be requured‘ the followmg guldellnes should be
A *';Jobserv R b g O R ST £

-0 00 06 0.0 00 0,00;.0,0000

R ‘>v\s(' X s o R PR

5 17.1 ¥ more than four (4) hours of light load operation occurs, then operate the |
‘engine at greater than or equal to 40% load for greater than or equal to
30 minutes in order to clean out any oil accumulatlons in the air box/exhaust
manifold.

-5.1_7.2 If more than eight (8) hours of no load operahon occurs at idle speed then

operate the engine as in Step 5.17.1 .

Mechanical agitation (tapping), multiple stroking of valves, pre-test stroking. of valves
or any.action taken to produce satisfactory test results due to SOV failure/sticking is
prohibited.” Any SOV failure/sticking shall result in the valve and its associated
process valve, if applicable, being immediately declared inoperable, even rf '
subsequent stroking produces acceptable SOV performance.

The: !ellewmg may alarm dunﬁg"this Sumelllance Tesu

DlESEL AUTO STANDBY (Al 308—02 'A37, A-5)
DIESEL AUTO START DEMAND (AI-30B-D2, A37, A-4) -
DIESEL ROOM CONTROL (AI-308-D2, A37, A-3)
DIESEL TROUBLE (AI-30B-D2, A37, A-2)

'DIESEL TRIPPED (Al-30B-D2, A37,B-3) - - .. . .~
" DIESEL OFF-AUTO (Al-30B-D2, A37, B-2)

'DIESEL OR BKR TESTING (Al-30B-D2, A37, B-1)
LOCAL ALARM ACTIVATED (Al-30B-D2, A37, C-4)
BREAKER AUTO STANDBY (Al-30B-D2, A37, D-5)
'BKR OFF-AUTO (AI-30B-D2, A37, D-2) .

, BKR PROTECTION OFF-AUTO (AI-30B-D2, A37, E-3)
PANEL TROUBLE (A}-30B-D2, A37, E-2)

KEY REMOVED (AI-30B-D2, A37, E-1)

START AIR PRESS LOW (DG2, D2L, B-4)

SWITCH NOT IN AUTO (DG2, D2L, B-6)

1AD2 TESTING INTERLOCK (CB-20, A18, A-4)

"R
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- 5. 20 Due to high velocrty air ﬂow near the generator and radrator ‘maintain posrtrve control
over any hand held or loose objects to avoid accidental ingestion of objects into the
generator blower, rnlet air filters or the radrator fan.

4
i

“'5 21 Use cautron whlle the Dresel Englne is runnrng due to hot prplng, hot surfaces and
rotatmg equrpment. el e et - ' ; -

A

el PREREQUISITES.““""" ‘" S . INTIALSDATE

6.1 .“Procedure Revision Numbe'r

/'eﬂ-;'t\aéﬂ .

'6.2- No other-test is in progress which could potentially affect this test,

or, if this test were performed, could have an effect on that tesl. /@ Y e il A
6.3 Calibration of test equipment has been verified. : i D 1 a-v-od

6.4 A prejob ybri,eﬁng has been conducted prior to the start of this test. . i{_ts /-~ ~\
65 The listed "Lead Person (people)” are quatiﬁed to a minimum of

Electricians category E16C and available for the performance of
thrs test (Pnnt Names) : :

/‘2&:&/ Eovers

M-LZ—‘?-[' 'd‘/.v | !

EM

NOTE: The most recently completed checklist with deviations
maintained on file may be used for alrgnment venﬁcatlon

6.6 _ Diesel Generator No.2(DG-2) aligned per apptrcabte portlon(s) of , o
ODG2 e s . 8 | f ‘(\/} a0

6.7 - Diesel Generator No. 1 and all required assocrated ‘engineered : % ol
safeguards equipment are operable. ;| -

. 6. 8 Bus 1A4 is energrzed from off-site power source, erther 161 KV or W o
' . , , q—-

6. 9 ERF Computer is in operatron per Ol—ERFCS-t Emergency 4&5 - ol
Response Facrlmes Computer System normal operation. L
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6 10 System Engmeenng has been notified and is avallable for o o -
perfonnance of Attachment 8. o N B 7- 2{-0¢

6 11 Chemrstry has been notlf' ed andrs ava!lable for the quarterly
“ performance of CH-SMP-MI-0016; Emergency Diese} Generator

e v e ... ... Engine Jacket Water System Samplmg NIArfmmphng wm not be - % | 7 /N Joy
B L e« Bt ew...;'-.jm;.yv;i»m.ue .. ER o r /

e

perfon'ned this rin.”

Chemistry . .

NOTE If bus voltage is greater than 4300 volts p!acnng the DG on: L
the bus may increase bus voltage high enough to cause the DGW'* el
P Voltage Regulator control to reach maximum voltage. '

-6.12 IF 4160 volt Bus 1A4 voltage is greater than 4300 volts per ERF
Computer Point Y32878, THEN DO NOT PROCEED WITH THIS

PROCEDURE. Contact System Engineering for further directions.
Record voltage from ERF Computer Point.

Y3287B4LI _ volts S o 4&8 [ -t

6.13 Shift Manager authorizes performance of this test: - | L,

Shi Manager _ oo ‘_/Dateﬂ'ime

7. PROCEDURE

‘ -NOTE Steps 7.1 can be performed at anytrme and repeated as
~necessary

7.1 IF this Surveillance Test is tumed over, a prejob briefing must be \ F
 conducted prior to the continuation of this test. . r)

- NOTE: Step 7.2 need not be completed pnor to performance of
subsequent steps.

7.2 'Perform Attachment 8 locally at DG-2. o | | M3 112 l-D‘f
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© . 71.3 " Test Diesel Generator DG-2 per the survelllance schedule oras
* specified in the post maintenance testing. {Initial and date
appropnate attachment):

 ATTACHMENTS

_ _1A Channel "A" Test (Full Speed)

1B - Channel "B" Test (Full Speed) . 24 - .
‘2 Normal Start (Local) : . ,L _

4A - Channel "A" Test (idle Speed) e . .63 -
4B - Channel "B" Test (Idle Speed) ...... S e 77 o -
@EmergencyStart(Locat) ........ 91 ﬂ;/t /’741‘?°‘\:
" 6- Normal Start (AI-SOB) S o SRS 11 B B .

7 - Reset and Shutdown of DG-2 After Test Failure ... e 115 /
-/@ DG-2 Performance Monitoring RecOrd ................ s MR 1 -2
7. 4 Al independent verifications have been completed o _ ﬁ@i - =4

. | ¥
Date/Time )~ 1"° 1 1o

8. RESTORATION

8.1  Shift Manager has been notified this test has been completed.

* ShitManager 2

9. ACCEPTANCE CRITERIA

.91 Al systemslcomponents actuated and performed as requnred W|th|n the appropnate .
9.2 ~ During perfoﬁnance of Attachment 1A or 1B, the diese.l starts and accelerates to rated
generator frequency AND voltage (Ready to Load) inless than or equal to ten
seconds. : .
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93 :The dlesel cames greater than |ts oontrnuous load rating per Figure 1 for at least one
- (1) hour.

;,Fuel Oll Transfer Pump S operated per the attachment performed

3 Dunng performance of Attachments AA; 1B 4A and 4B, YCV-8T1F was fully stroked
_wrthin the max:mum stroke times nndlcated on the performed attachments.

iR R P i O P S )

10 TEST RECORD

01 Sectlons 1 through 11, the attachment selected ln Sect:on 7 Attachment?(rf S o '
Performed) ‘and’ Attachment 8= v 555 SRS i

11. REVIEW

11 1 Test data shall be evaluated by the STA and reviewed by the Shift Manager for
acceptability within 24 hgufs of the completion of this test.

Evaluated by ‘J/L\./ . Date/Time ’/"/ﬂ | 230

STA

Reviewed by

Date/Time _7-2 {04 124S
hitt Manager ‘

11.2 The System Engineer is responsible for reviewing the test data, trending on
appropriate attachments, and identified deficiencies noted within the test. This test
has been reviewed and found acceptable or deficiencies and actrons taken have been b
noted on the Comment Sheet. C

System Engineer %{ ’Z?.\ Date/Time ?-277¢Y | rye3

3
.
N
h

v
-
i

O R L [ T e e e
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Attachment 5 - Emergency Start (Local)

PROCEDURE I - () INITIALS

Log entry into T. S. ’2 7(2); LCO for i lnoperabrllty of DG-2 - | | | @ |

vt i w4 2 s e g+ oy oA S A A £ i sy e 4 e gt S 5 s il den s e

2. (LOCAL) Perform the engine barnng procedure and check for any
" leakage from the cylinder test valves. Barring over may be performed
T elther with the hand jack or the electnc dnven attachment :

o2 _ vCIose SA-163 Dresel Generator DG-2 Secondary Startmg Arr Stop | R o
Valve, ‘

2.2 . Open SA-166 Diesel Generator DG-2 Secondary Starting Air
~ Bleed-OFF Valve.

_ 2.3 -Close SA-164 Diesel Generator DG-2 anary Startmg Air Stop
‘ ‘ Valve

2.4 Open SA-165 Diesel Generator DG—2 anary Starhng Air
BIeed—OFF Valve. '

2.5 Verify START AIR PRESS LOW (DG2, D2L, B-4) is in alarm.

il ” F*

b 2.6 Open all 20 cyfinder test valves.

=
<

_ 2.7 Using engine turning device, rolate engine at least one complete
© , revolution. When complete, remove engine turning device.

= IF mdication of ﬂuid leakage from a cyllnder test valve is found,
THEN contact the System Engmeer for evaluatron

2.9 Close all 20 cylinder test valves.

e ‘e . P

3 e S o TN RS 0, BN i, W b T P Aeal® g (e 5D

S AN L Ll ,u;,u,.:m.~:y<'v,‘_;~:~w4-w.s'.x’x~'»u:u:‘r%‘r:u»‘:u.~ N Ak e Gem g LA DR e, R oL ARG,

lnd Venf
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~ Attachment 5 - Emergency Start (Looal)ﬂ

PROCEDURE (continued) A ) INTALS |
" Close SA-166 Dresel Generator DG—2 Secondary Starnng Air - e
“ Bleed-OFF Valve. o ﬁ S
. ...i . SRR . _:..‘N_._m,,_,,”__r,.., . R . . ”M‘”“_"“‘“"%%‘“‘:“"""‘”i

Ind Verif

Open SA-1 63 Dlesel Generator DG-2 Secondary Startlng Arr Stop : o '

N

2.12 Close SA-165 Dlesel Generator DG-2 anary Startmg Air
Bleed-OFF Valve.

b

Ind Verif o

2.13 Open SA-164 Diesel Generator DG—2 Primary Starting Air Stop
‘ Valve.

o

Ind Verif
NOTE: Starting air pressure is between 200 - 240 psi.

2.14 Verify START AIR PRESS LOW (BG2;:D2L, B-4)is clear.*

}

3. if Step 2 is NIA'd record the date and trme the dresel was Iast run.
Daten' ime P)\Q\— ‘ 3 ~ T AW

4, Open Dampers YCV-871A, B, C, D and F by placing Diesel Generator
. D-2 Inlet/Exhaust Dampers YCV-871AIB/C/D/F Switch in the OPEN
posmon AND Observe proper lrght indication. '

r«ﬁ

gngs A,f—-ﬂw st o b AT e I g R TR

e T RSO o A G, e AR N TR Iy MR v<},~_‘x.a.u sy

5 Close Damper YCV 871A B, C D and F by placrng Control Switch

B lndrcatlon

YCV-871A/B/C/D/F in the AUTO posmon and observe for proper light @ E
R41

- g S G e ¥
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7. (LOCAL) Place Fuel Oil Transfer PUMp’ HandIOfflAuto Swnches inthe 7

FORT CALHOUN STATION B S OP-ST-DG-0002

Attachment 5 - Emergency Start (Local)

- PROCEDURE (contlnued) o | () INmALS

6 (LOCAL)”Venfy Air Slart Motor System SMISS vatch is m the No. 1
“position (DG-2 Engine Control Panel); - o

. OFF posmon

e 43FT1
'11.‘1:'(}‘. ti 43 IFTZ;:‘W;%M; o

L AR e

-z
R

8. (LOCAL) Venfy SWITCH NOT IN AUTO (@GQ P2, B-G) IS m alarni
9. (LOCAL) Verify Engine Control 143/SS Sw:tch~|s.m the EMERG posmon.

10. (LOCAL) Notify the Control Room that |ocal switch ahgnment is
complete ,

11. Verify DIESEL AUTO STANDBY (%%B“IZ,"%37 A—S) Iighhs “ON-?

12. Place Breaker Protection Mode Selector Switch 43-3/1AD2 fﬁ%’v@@ﬁ) ins
the OFF posmon

14 Place Breaker 1AD2 Mode Selector Switch 43- 1I1AD2 (Al-3OB) in the
OFF AUTO posmon

15. Venfy BREAKER AUTO STANDBY (Ai=3GB-I32 A37 D—5) hght is- fo
16 Verlfy BKR OF F-AUTO (AI-ASOBaD?.f A37; D~2) isin: alarm »
17 (LOCAL) PLACE Dlesel Generator Test Swnch 43/DZ in TEST

18. (LOCAL) Notify the Control Room that local swntch ahgnment is

i/
B
.
13 Verify BKR PROTECTION OFF-AUTO (Al:30B-D2;. AS? E~3) 13 in-alarms - “é
A&
i, 2
AL

complete

19 . Contact System. Engmeenng and the equnpment operator at DG-2 10 L s s e e s - ;mg;;&;mjﬁ;i;;.\;,,
venfy that they are ready to collect data and that DG-2 is ready to begin '
‘testing. o . j&

20. (LOCAL) Start DG-2 by pushmg Emergency Engine Start Pushbutton —
{DG-2 Engine Control Panel) to begin englne warm-up. : _ ﬁ -
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22

25,

o S ATIEN TS

R

23,

24,
. £8-65/D2 to the RAISE position.

26.
" position. (1A4-1)

27.

28.

29.

. next step f

v o v——— s ————

Attachment 5 - Emergency Start (I'.ocal)'

PROCEDURE (continued) f . . ) INTAS

Venfy the Englne StaMtght Is on (Al-3OB')

(LOCAL) Verrfy that Jacket Water Outlet Temperature is greater 3 o
“than 120°F. " 7T T R

NOTE: Slower Dlese! Govemor control is achreved by performmg the

- »'\_-z'ar.»,xvy.n‘.:se'r-r'é‘mfm.;.::«,-Y-}fva'-. B

Depress the Dresei Non'nat Start Pushbutton (AI-SOB)

Raise DG-2 speed 10 900 RPM by taking Diese} Generator DZ Governor

Verify the Ready To Load-ﬁghteis»;onr-(At:—sOB)

Place 43/1AD2, 1A24/1A44 Interlock Bypass SWItch in BYPASS o

Qv-A18,:A-4).is:in alarm.

Verity 1AD2 TESTING INTERLOCK (Gg:2l

Tumn D2/BUS 1A4 Sync Switch to the ON position for Breaker 1A02

NOTE. The ERF Computer may also be used to momtor voltages while
matchmg DG-2 and Bus 1A4 voltages.

AdeSt Dlesel Generator D2 Voltage Regulator CS- 90/D2 (CB-20) to
match DG-2 and Bus 1A4 voltages

NOTE. Recommended synchroscope speed is Iess than 1 revolutlon per

=10 seconds TR . o R T Ve n e

30

- 31,
. Breaker 1AD2 (CB-20)

e

. AdeSt Dlesel Generator D2 Governor CS-65/D2 (CB-20) until the
- synchroscope is rotatmg SLOWLY in the FAST direction.

WHEN the synchroscope is BETWEEN 11 and 12 o'clock, THEN close

e AT e W AR et T e D :‘ e R =
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Attachment 5- Emergency Start (Local)

PROCEDURE (contlnued) o | | o () INITIALS

NOT E: Current shall normally be hmned to 400 amps maxumum at
. 2500KW. - o Do :

'NOTE: Diesel Gefierator marnual loading and GRloading Fates should Be T
mamtamed at less than 500 KW per minute. T - %

NOTE Maintain power factor from 8 to 1 per TDB-III 26 When the

-CAUTION‘
Under no conditions exceed 450 amps.

CAUTlON ' _ ‘ v
Periodically monitor ERF. Computer.Point Y3287B. whlle dieselis loaded. - _ S
if Bus-voltage'is’ greateT than 4375:volts; netsfy System Engméénng » : : ‘ ‘ C
immediately.

32. Ad;ust Diesel Generator D2 ‘Governor CS-65/D2 (CB—20) to load DG-2 to . ‘ .
at least the continuous load rating per Figure 1-and the Technical Data . Cot
Book, Figure TDB-111.26. , : @

33. Turn DZ/BUS 1A4 Sync Switch to the OFF posmon for Breaker 1AD2 o l& =

34, Record the tlme continuous load ratlng load was achzeved

TimeAPplied "3’\(‘5 “ . o _ o _&

NOTE: Steps 35 through 40 may be performed out of sequence during
‘dxesel load run.

LTET

NOTE lf arcmg is unusually mtense DG~2 shall be shut down and the
commutators/slip rings cleaned. '

35. (LOCAL) Inspect through generator vnewung wmdow for arcmg of L Vo |
brushes : . _ B I;E
M
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' Attachment 5 - Emergency Start (Local)' |
' PROCEDURE (contlnued) - . S ) INMALS -

NOTE: Should it be determmed that the ﬁeld ﬂash crrcurtry is contmually
- energized, the Diesel Generator may have pnoblems which would -
, prevent the field flash circuitry from performing its function on the next
R " diesel run. The Diesel Gefierator should be shut down and a thorough ™
' examination of the field flash circuitry be performed. Proceed as dlrected
by the Shift Manager to exut procedure

36 (LOCAL) lnspect ﬁeld flash crrcurtry by performlng the following St

‘rxﬂ—'xﬂy.»‘ - RSNV A S “'*‘ xw

36 1 Venfy that Control Relay 2CR in Panel Al- 133B is not energuzed

36.2 Verify that Fi'eld Flash Current Limiting Resistors (13R, 14R, 15R, .
and 16R) in Panel Al-133B are not damaged due to overheating.
Contact System Engineer if damage is suspected.

: NOTE The followmg step may be NlA'd atthe discretion of the Shift
Manager.

37. (LOCAL) Record the engine lube ol level.

Leveld "o wbetween low and full marks acceptable) S X Zﬁi B
- | | | | MM |
_ﬁ__

Foel

38. (LOCAL) During DG-2 testing, observe for any sign of abnormal or
improper operation, overheating, or alarms and record discrepancies on
the Comment Sheet. - _

39 {LOCAL) Check fuel oil, jacket water lube orl and anr start systems for -
leaks

40. (LOCAL) Record the governor oil level:

Level 7[10’ (vﬁth_in'the sight glass is acceptable)_ - - R _&_ o

41. Maintain at least the continuous rated load on DG-2fora mlnlmum of <
- one (1yhour. [AR 07759] _ _— _ .
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Attachment 5- Emergency Start (Local)

PROCEDURE (contrnued)

(v) INITIALS |

- : NOTE Refer to TDB-III 26 for proper KVAR Ioadmnghrle unloading the
: '%.;‘f"‘{*dlesel : . _

NOTE Diesel Generator manual loading 4nd unloadmg rates should be T Ty
mamtalned at less than 500 KW per minute '

_ e e C AUTION =" R :

: ‘::The govemor oontrols are'very sensitive‘and load reductrons’at & very ™"

. rapid rate will occur unless care is taken in controlling the governor. A - . :
very rapid rate of reduction could result in operation of the reverse power o
relay and generator damage [AR 09196] S '

42. Adjust Dresel Generator D2 Govemor CS-65/D2 (CB—20) to slowly
’ . reduce DG-2 load to 300 KW AND record the time load reduction began
- [AR 09196} _

P ' “Load Reduction Start Time 19 "9 o | S D@_B

43. Open Breaker 1AD2 (CB-20) R B :ﬁ_}'

NOTE: Steps 44 and 45 may be performed concurrenﬂy

! | ~ CAUTION
A speed of 900 RPM shall be maintained on DG-2. Damage to the static
exciter may resutt at lower engme RPM

44. Maintain 900 RPM for five (5) minutes, but in no case longer than ten @
{1 0) minutes. , o : .
o 480 Record the D-2 PD) readlng on the FC-89, Generahon Totals Form, * = = - O :
" 46. Shut down DG-2 by depressing AND holdlng BOTH Dresel Stop @ .A B b
pushbuttons (A1 -308) for at least ten 10 seconds. .
- 47, Slation an Operator at DG-Z to locally observe rundown of the governor. . '
[AR 16852} : 4’3 E >

NOTE: Steps 48 and 49 must be performed concurrently. [AR 16852)

48. Place AND hold Diesel Generator D2 Governor CS-65/D2 (CB-20) inthe - |
LOWER position until amber light is on. [AR 16852] _
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~ SURVEILLANCE TEST S PAGE9BOF127
Attachment 5 ; Enrerger_lcy Start (Local) |

| ROCEQUR (contlnued) _- S o W INITIALS
NOTE Full rundown of the govemor consrsts of approxlmately 8 to . |

-9 revolutions of the Speed»Settmg knob in the counterclockwrse
: dlrecllon [AR 16852]

R e i R e TR

49. (LOCAL) Observe rundown of the Dlesel Generator Governor.
[AR 16852] ' :

3 g 50 Place 43/1AD2 1A24I1A44 lnterlock Bypass Swrtch in NORMAL
T - posmon (1A4'1) -

' . Bi Verlfy 1AD2 reanG INTERLOCK (@ﬁﬁ%aAl‘-&fﬁAﬁ#)‘-‘i‘s‘él‘éﬁr?.
.52{ Generate a “DG2" GTR report that bounds the start ar\d stop times. '

o - 53. Place Breaker 1AD2 Mode Selector Switch 43-1/1AD2 in the

' EMERGENCY STANDBY position.

54. Verify BREAKER AUTO STANDBY (Al3( B-D2, A37,.D-5)light is o8
55. Verify BKR OFF-AUTO (A},30B:D2; A37; D-2) i§ dlear:

56. Place Breaker Protection Mode Selector Switch 43-3/1AD2 in the
- EMERGENCY STANDBY position.

57. Verify BKR PROTECTION OFF-AUTO (A#:30B:D2; A3T;E:3)is tlear:s

58. Complete Forrn FC;1046, Diesel Generator Demand Record.

"NOTE: The engrne fuel rack lever should be fully in, when the dlesel is
.:"'-;i'.'t—'?v::'-—“:'-;; -—::~j_-‘.~~*jq-::';"~ Shutdown co ﬁ,‘:“?r"-“ :_.:A,. ; } s . I

- 59. (LOCAL) Exercrse the engme fuel rack by performmg the followrng steps:

59.1 Pull the engine fuel rack lever fully out (no fuel posilion) and.verify
-~ -+ the pointer on the governor LOAD LIMIT dlal rotates to

approximalely "1" ' - , y, ./
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_ » Attachment 5 - Emergency Start (Local) - o S
ROCEDL_JR (contmued) | R () INITIALS

58.2 Retum the engine fuel rack lever to its full fuel posmon and venfy -
jr-“the pointer on the governor LOAD LIMIT dial rotates to
. approxlmately "10".

e it s s A et T ke bt e s 13w e o st 7 bt L ol ko e 3 8OH T T e st

Ind Verif

NQTE.mThe followmg steps shall only be completed after DG-2 has been e e it s
unloaded and’ stopped V S Lt .

_l A
S 60 (LOCAL) PLACE Dlesel Generator Test Switch 43/D2 in AUTO B :&
| 61. (LOCAL) Visually venfy that field flash relays, GFB and 2CR, have both e
deenergized and returned to their proper position. _ » M
: S » | o EM
62. (LOCAL) Verify Day Tank FO-2-2 level is below 150, gallons; ~ N o v

A NOTE Steps 63 through 79 may be N/A'd if OP-ST- FO—3002 is to be
T performed

63. (LOCAL) Place the following instruments in service by opening thelr
isolation valves:

e Pl-2124 - FO-203 e
e PI2125 FO-204 5 7
‘e Pl2128  FO-207 . =
e PI-2129  FO-208 - SRR . '
® PI2132  FO-215 / v

'64. (LOCAL)' Place the followmg valves m the requnred posmon to place :
Fl-21 22in semce

v _ . FO¢222 ' Qpen :
T R T.’I"",:' o ‘. F0‘225 - Closed

65. (LOCAL) Depress the totallzer RESET button onF l-21 22 and venfy the _ :
"gallons display reads zero. e D A

66. (LOCAL) Place Fuel Oil Transfer Pump No. 1 43/FT1 Swnch in the g c S
HAND posmon to start Purnp FO—4A—2 | #2- o

N " W v etaga A o - - . o




'FORT CALHOUN STATION
SURVEILLANGE TEST

A "Attér;hmgrrt 5- EmergerrCy Start (Local)

PROCEDURE (contlnued)

: -67 ,(LOCAL) WHEN Pump FO-4A—Z has run for approxrmately two
(2) minutes, THEN record the followrng data:

¥ Data T TS T ntrument | Reading”
Purhb FO-4A-2 suction pressure CPl2124 13 "Hg_v_éc"_

. Pump FO-4A-2 discharge pressure - PI-2128 - I psig -
DG-2 Fue) Transfer Header pressure P1-2132 - .S psig
Discharge flow rate - FI-2122 _IS__ gpm

Displayedvolume . Fl-2122' 394 gal

68 (LOCAL) Place Fuel Oil Transfer Pump No. 1 43/FT1 Swiich in the OFF

position. -

69 (LOCAL) Place Fuel Oil Transfer Pump No. 2 43/FT2 Switch in the
HAND posmon to start Pump FO-48-2 - ,

OP-ST-DG-0002
PAGE 100 OF 127
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Attachment 5 - Emergeﬁcy Start (Local)

PROCEDURE (conhnued)

++ (2) minutes, THEN record the following data

,.m‘.‘_..wp.t:.*..ﬁm ‘GA_YWAA\ﬁMW,.‘Data ..g‘,.....(... e e Ly e s e et

* Pump FO-4B-2 suction pressure

Y

_ DG-Z Fuel Transfer Héader pressure
Discharge flow rate
. Displayed volume

position.

Pump FO—48-2 dlscharge pressure "

e 70 (LOCAL) WHEN Pump FO-4B-2 has run for approx1mately two

Reaqu ~«-.5w -

~ Instrument -
P12125 |].S "Hg Vac
PI-2129 l(z psig
(=15)
Pl2132 1 psig
(=7) .
Fl-z122 14 gpm
(= 15) -
Fz12z - 118 gal

R A N (LOCAL) Place Fuel Oil Transfer Pump No. 2 43/FT2 Switch in the OF F

- 72. (LOCAL) Place Fuel Oil Transfer Pump No. 1 43/FT1 Switch inthe
HAND position to start Pump FO-4A-2. :

- 73. (LOCAL) WHEN POfnp FO-4A-2 is automatically shut OFF by Day Tank

Level Switch LC- 34198 control, THEN record the total dlsplayed volume:

FI-2122 14480 gal

gallons display reads zero.

75. (LOCAL) Close the following instrument isolation valves: - '

Pl-2124 - FO-203 -
PI-2125  FO-204
PI-2128 . FO-207
PI-2129  FO-208
PI-2132 * FO-215.

2

" 74. (LOCAL) Depress the totalizer RESET button on FI-2122 and verify the - -

~ OP-ST-DG-0002
PAGE 101 OF 127
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Aitachr_nent 5 - Emergency Start (Loeal)

PROCEDURE (contlnued) . ) INmALS

76 (LOCAL) Place the following valves in. the Requnred posmon to remove
.- FEIFI-22122 from service: '~

s e g FO-222° - Closed =77
e FO-225 - Open

77 (LOCAL) Ensure Fuel Oil Transfer Pump Selector 43/FPC Swntch isin ’ l '
the No 1 positlon : A , -

78 (LOCAL) Place Fuel Oil Transfer Pump Hand/OfflAuto Switches in the
AUTO position.

‘® 43/FT1.
® 43/FT2
79. (LOCAL) Verify SWITCH NOT IN AUTO 4B62;H2L; B:6)is.clear.
NOTE: Lube oil shall be sampled for indication of fuel oil dilutio_n by.
checking the flash point, which should be a minimum of 420°F. This
sample may be taken at a later time at the dlscretron of the Shift
Manager.

80. (LOCAL) Take an engine Iube'.oil sample.

81 Return Dnesel Generator Test Swutch 43/02 key to Control Room.

Sl NOTE Do not complete Step 82 untnl OP ST—FO-3002 is completed ifit -
is being performed.

MM
82, Exit T.S. 2.7(2)j LCO for DG-2. : o o ' - @
.'83. Complete the Diesel Outage Log for DG-2. R SR : j@
(=)

84. Attach a copy of "DG2” GTR printout to this test procedure. -

Sy ) ’;\ -
_ Completed by > | Date/Time 1~y 8




- the. System Engmeer

* FORT CALHOUN STATION

SURVEILLANCE TEST -

Attachment 8 - DG-2 Performance Momtonng Record

- PROCEDURE

’ NOTE The System Engmeer shall determine the data collection 4
: frequencles to be used along with the need for monitoring additional process

parameters on a test-by-test basns. Steps may be NlA'd at the dlscretnon of

e e e o e e 2= e+ o =

1. Pnor to startlng Dlesel Generatorz (DG-2) record the begmmng hour
meter readmg : _ _

‘6. After shutdown of DG-2, record the erjding‘hour meter reading.

Begmnlng Hour meter 8q‘( 0

NOTE: Steps 2 through 7 may be performed at any time in any order, but
must be performed prior to completion of this test.

2. Recofd DG-2 start time.

e ‘Start Time Qﬁ f(%

e Timeto100rpm___1s (Local Tach orin Control Room) -
] Tlme to 500 rpm 2 (Local Tach or in Control Room)

3. _Record the tlme (Lo?‘c(img lnmated load was initially applied to DG-2.

O

‘Loading Initiated _ O DS

4. Record the time (Unloadmg Inmated) load was initially removed from
DG-2. :

Unloading Initiated _J] O 1'%

5. Record DG 2 Shutdown Tlme

"Shutdovm Tlme | 03 !

J

: Ending Hour meter _%5;5

7. Record calculated foel consumption.

-

 OP-ST-DG-0002
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OP-ST-DG-0002

© PAGE119 OF 127

oy St pemoe e s 8 e

! - Attachment 8 - DG-2 Performance Monitoring Record
- |Parameter wnits [0 | 5 {10 |15 |20 |25 |30 |35 |40 |45 | 507 55 |60 |65 | 70 | 75 80| 85
‘Generator Blower Intake Temp * °F | |
‘Generator Blower Quttake Temp oF
:'Er'i'gin‘e Alr Intake Temp Filter #1 °F
Engine Air Intake Temp Filter #2 e
?Eng‘jine Alr Intake Temp-Filter #3 °F
'|Engine Air Intake Temp Filter #4 *F
fEn‘gine Alr Intake Temp Fiiter #5 -°F
Engine Alr Intake Temp Filter #6 °F
%ngine Air Intake Temp Fliter W °F
v}Engine Alr In take femp,FHter #8 ;F
Engine Air Intake Temp Filter #9 CF
Rediator Alr Intake Temp NORTH | °F :
’i?adiator Alr Intake Temp SOUTH °F
Radiator Alr Infet Temp (LOCAL) . | °F 20
sliadialor Alr Outiet Temp (LOCAL) *F l 126
& [Room Ambient Ar Temp NORTH | °F :
Room Amblent Air Temp SOUTH (oF |
fOut'side Alr Tem'p Weathér Tower °F » a
Engine Tach Panel Al-1338 | RPM |gto0 |
vz a

R41

s
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e ' .. Attachment 8 - DG-2 Performance Monitoring Record i ’ ’
i : , ' : i
No |Parameter - Junits {0} 511015 ] 20]25 |30 3540 |as 60 |65 170 | 75 |80 ] 85
Generator Currént Panel Al-133B Amps 0! '
|Generator Field Voltage A-1338 | Volts @s Ll " | | : 1 i
Generator Field Amps Al-1338 Amps t5 ‘ o '
Exciter Cabinet Al:1338 Air CF . _
Temperature B B ' . 82’ , : i
: Z;'Ge'nerator Load Indicator (Local) 010 - 1.9 _
?Jacket Water Inlet Temp (Engine "F o b ‘ ﬁ _ |
|Panel) - N Y~ : ' N B 1 _
Jacket Water Outlet Temp (Englne
Panel) , 175 ; i :
UW 10 L.O. Coolér Temp(LOCAL) | °F 162 3 :
uw from Radiator Temp- (LOCAL) B R y ng E ’ :
Jacket Water Pump Disch Press :.psig 59 é .
(Local) : f i
Fuel Ot Pressure No 1 (Englne psig |l «, ;
Panel ' e 6t g b
fuel Oil Pressure No.2 (Engine 1 .p'sig uter ;
Panel) eD ,
Lube Qil Pump Disch Pressure {(Eng. '>ps'ig ' %
pm) : PR ' H
; S R41
g S
. ) N 5 -
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- Attachment 8 - DG-2 Performance Monitoring Record i '
|Parameter . }units o] 5 [10 |15 {20 25|30 |35 |40 |45 |80 60 |65 | 70 | 75 |80 | 85
Lube Oil Cooler Outiet Temp (Local) | °F i 186 _ !
“{Lube Ol Cooler Inlet Temp (Local) 2 N W - ] i
Turbo Lube Oif Pressure (Local) | ‘psig | 8O
|Fuel Oil Day Tank Level (Local) " gal g_qg@qu : ‘ . f
Primary Alr Regulator Press " psig . : '
(Starting Air Regulator Pressure to- - L82L : .
be 180 10 psig) ‘ - 51 : 1
: 'éédondary Air RegOlator Press | psig :
‘ (Startmg Alr Regulator Pressure to ) - | |82’
‘|be 180. 10 psig) _ :
‘ [#1 Cylinder Exhaust Gas Temp(Eng] "°F | i
i JPanel) : - Aan :
?O #2 Cylinder Exhaust Gas Temp (Eng | . °F -
5 {Panel) e
: {'1 <] Cyiinder Exhaust Gas Temp (Eng? °F _ B . .
§i |Panel) Rk |\oel o |
| t2 #4 Cyﬂnd_er Exhaust Gas Temp (Eng E _ ’ 2
U [anen {D6 :
J : - .
33 #SCylind__ar Exhaust Gas Temp (Eng LR 02 » ol
1 |Panel) e (026 » }
—_ I £ ’ -
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- Attachment 8.- DG-2 Performance Monitoring Record .,
Parameter {units {0 |5 {10 {15 (20|25 |30 |35 40 |5 55 | 60 | 65 |70 | 75 {80 | 85"
#6 Cylinder Exhaust Gas Temp (Eng | . °F
’Panal) : | OLtp
#7 Cylinder Exhaust Gas Temp (Eng °F »
i|Panel) 1 Loo% ks
i[#8 Cylinder Exhaust.Gas Temp (E_ng: F _
Panel) 'k 1bep
#9 Cylinder Exhaust Gas Temp (Eng | . °F
‘Panel) : Q90 3
o Cylinder ExhaustGas Temp " °F ) ;
|(Eng Panel) ) ' Hg; £ #
’ #11 Cylinder ExhaustGas Temp R ' ]
(Eng Panel) Kl R 150
#12 Cylinder Exhaust Gas Temp F .
(Eng Panel) 5 Dﬂ? .
#13 Cylinder ExhaustGas Temp - [ .°F D%q
(Eng Panel) o |
#14 Cyilnder Exhaust G‘Ias-Temp °F '
(Eng Panel) ' . IWD
#5 Cylinder Exhaust Gas Temp F O 1
(Eng Panel) . : ' '

vR4-1'."’
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URVEILLANCE TEST o S R « | PAGE123 OF 127
s ++ Attachment 8 - DG-2 Performance Monitoring Record ..
|Parameter ‘units |0 |5 |10 [15 {20 {2530 {35 |40 s 60 80 {8 |
54 _f #16 Cyllnder ExhaustGas Temp A . '

(Eng Pane) { ol

#17 Cyi!nder Exhaust Gas Temp Sk .

(Eng Panel) : S _ \d'ko

#18 Cylinder Exhaust Gas Tenip N o

: . ’ : - )

(Eng Panel). - \

#19 Cylinder Exhaust Gas Temp i ;F . N

(Eng Panel) o R E a q‘io
1|#20 Cyhnder Exhaust Gas Temp iR v i )

(Eng Panel) . ‘ 1 N T S qq 5

Exhaust Gas Average Temp #21 | F ‘ v

(Eng Panel) \ 1 e

Turbo Exhaust Gas Temp #22 (Eng G | (5

Panel) - _ R 1

Turbo Exﬁaust Stack Pressure (Eng. | "H,0 | . \ - N : ' L o I

Panl) "~ _ ~ A' ) A ‘ N I

Alr Intet Temp R\ght Aftercooler R o Dd ' i . g’

leocar) ] %0 ' 7

-Alr Outlet Temp nght Aftercooler | °F : aﬁu; N :

(LOCAL) : =

| R
!
AT R41
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URVEILLANCE TEST

|Parameter.

4 , i Nr inlet Temb Left Aftarcooler
" H{LOCAL) ) '

L R Y

oF

Lahe TR

85 -J| Ar Outiet Temp Left Aftercooler

jjLocAL)

3
e e
AW
A
-
¢

i Completed by . ¢ h — Date/Time Z-Z‘Qﬂ 1] =y

System Engineer

Frrem e i e

ORISR
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; ! i
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Figure 1

D6-2. DUTPUT PDWER vs. AMBIENT. TEMPERATURE
(118 DEG. F MAXIMUM AMBIENT LIMIT) =

28 T T T

« -

IN KW'

POWER
.
8

2,350

2,300

2,250

QUTRUT RATING,

2,208

2,158

2,100 = , -
':% 32 94 9% 9B 100 102 104 166 108 119 .112.

WEATHER TOWER TEMP IN DEG. F

{NAT'L WEATHER SER\'ICE MAY BE .USED IF WEATHER TOWER UNAVAILABLE?

s CONTINUOUS R_QTING ran = 2000 HR. RATING

114
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anure 2- Locatlon Layout for Handheld Temperature Device '

RADIATOR AIR.
"INTAKE TEMP.

X -y
SOUTH NORTH
SIDE SIDE

ENGINE
i ‘ X | S X
ROOM AMBIENT .| . ROOM AMBIENT
"AIR TEMP. . : - AIR TEMP.
SOUTH SIDE - | - 'NORTH SIDE
, GENERATOR
' BLOWER
OUTLET TEMP. | GENERATOR
' : o oww e~ BLOWER .
A (0| cEnERaTOR /l'"'m TEMP.
| )

INTAKES #1-9 £57 £87
Ce - £87 £97 -

. o (]8
TURBOCHARGER 3 LA £
| n-s |V
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m S<e? "“'Z) ‘Qau\.o ST TRE OneRETED .

*“f FW\%«’\: g”\cnzl_cl °~<Zj* 2.(5\34015\.3 Mn-w’l’ﬁ% ‘\v%,

DL oo N

[N . e e -

o e i« St %

. |
|

. 4

i

. . K

' '

‘ !

f

Pepirangs




i

: {f>DG? bl yaé_xequeﬂﬁedvon. *#21-JUL-04 11:32:09.3%+

E *Y3266% *Y3268%° *¥3260% *Y¥3262% *Y3I277+ W TLoww A T ww 'g'
L : *KVARS* *VOLTS*. *AMpPS* v FREQ* * KW * **10 Meter AMBIENT < N
09:08:00, 32.813 4236.914 @ 254.062 $9.987 1801.406 78.980 78.782 s
09:09:00. 351.094 4245.117 ° 326.719 58.981 2310.000 78.944 -78.746 .
09:10300, 587,344 4253.320 . 370.547 59.975 2598.,750 78.926 78.746 e ]
09:11:00, 577,500 4253.320 ' 361,875 59.981 2556,.094 78,980 78.782 - o :
09:12:00. 528.281 4249.219 360.703 59,981 2546,250 - 78.926 78.746 . : : &

09:13:00.
09:14:00,
4 09:15:00.
"09:16:00.
09:17:00.
09:18:00.
" 09:19:00.
09:20:00,
09:21:00.
09:22:00,
09:23:00,
09:24:00.
09:25:00.
09:26:00.
09:27:00,
- 09;28100,
09:29:00,
09:30:00,
09:31:00
09:32:00
09:33:00,

1004.062 4265.625- 379.4583 59,981 2611.875° 78.890 78.710
© 945,000 4261.523- 365,391 $9.981 2516.719 78,872 ° 78.710
971.250 4257.422 .'364.687 59.987 2506.875 78.962 78.782
938.437 4257.422 363.516 $9.987 2510.156 '78.980 78.782
1056.563 4261,523 368,906 59.994 2503.594 78.380 78.800
1194.375 4265.625 - 376,172 59.994 2490.469 79.106 78.890
1237.031 4265.625 - 380.625 59.987 2483,906 79.088 78.872
1191.094 4261.523 ..377.578 $9.987 = 2506.875 -79.142 . 78.944
1109.063 4261.523 374,062 59.981 2533.125 . 79.250 79.016
.1063.125 4257.422 . 372.656 59.975° 2533.125 °© 79.268 78.998
1020.469 4257.422 -.371.016 $9.975 2542.969 79.322- .79.070
984.375 4257.422 369,609 59.969 2546.250 79.286 79.070
1092.656 4261.523 - 373,828 $9.97% 2539.688 79.304 79.082
1191,094 4265.625 '-381.328 §9.969 2546.250 79.322 79.088
- 1158.281 4265.625 378,984 59.981 2542.969 79.358  79.142
1069.688 4261.523 374.531 59.981 2546.250 79.394° © 79.160
- 1050.000 4261.523 59.994 2536,.406 .79.430 79.214
971.250 4257.422 59,987 2539.688 79.502 79.322
1004.062 '4257.422 59.975 2549.531 79.538 79.340
1017.187 4257.422 $9.962 2556.094 79.610 79.430
1158.281 4261.523 59.962 2569.219 79.610 79.430

.« .

OO0,00ooocc_)oooooooooooooooooooooooooooooooooooooooooooo [>XoXoNa)

09:34:00. 1230,469 £$9.969 2552.813 79.574 79.412
09:35:00. ; 59.981 2539.688 79.574 79.412
09:36:00. 59,987 2536.406 ~ 79.628 79.394
09:37:00. $9.987 2549.531 . 79.646 79.430
09:38:00. $9.994 2539.688 79.754 - 79.538
09:39:00. $9.987 2539.688 . 79.772 79.574
09:40:00, 59.987 2542.969 79.880 79.646
'09:41:00, 59.981 2542.969 79.916 79.682
09:42:00, 59.98]1 2539,688 79.844 79.628
09:43:00, 59.981 2539.688 79.862 | 79.628
09:44:00. '59.975 2539.688 79.880 79.628

09:45:00.
09:46:00.
09:47:00,
09:48:00.
4 09:49:00,
+08:50;00.
09:51:00.
09:52:00.
09:53:00,
09:54:00.
09:55:Q0,
09:56:00.
09:57:00.
09:58:00.
09:59:00.
-10:00:00,
~10:01:00,
10:02:00.
10:03:00.
10:04:00,
10:05:00,

59,969 2552.813  .79.916 79.718
$9,969 2556.094 79.852 -  79.754
§9,969 2549.531 80.042 - 79.808
59,975 2549.531 80.042 . 79.808
59.969 2562.656 80.006 79.826
§8,975. 2542.969 80.006 79.808

"59.975 2546,250.  80.096 79.844
59,875 2549.531 80.096 79.862
§9,975 2546.250 80,186 = 80.006
§9.969 2549.531 80.222 80.024
$9.969 2556.094 80.240 80.042
59.975 2549.531 80.222 80.060
$9.994 2533.125 80.330 80.150
59,994 2526.563 80.348 80.132
60.006. 2510.156 80.384  .80.186
60.0606 2526.563 80,420 80.222
€C.006 2529.844 80.456 80.258

) . 60.012 2526.563 . 80.510 80.294

1112.344 4261.523 © 375.703 60.019 2513.438 80.618 80.402

1076.250 4257.422 . 374.257 60.012 2513.438 80.744 80.510

1017.187 4257.422 . 373.125 60.006 .2526.563  80.870- 80,654




" 10:06:00. 60.006 2529.844 80.924  80.708

0 1000.781 4257.422
10:07:00.0 984.375 4257.422 60,000 2536.406 80.924 - 80.744
©10:08:00.0 967.969 . 4253.320 59.994 -2526.563 . 80.996 80.798
10:08:00.0 967,969 4253.320 60.000 - 2529.844 81.176 80.960
'10:10:00.0 945.000 4257.422 59.987.. 2539.688 8l.482 81.302
4 10:11:00.0 928.594 4257.422 59.987 2539.688 81.752 81.572
- 10:12:00.0 981.094 - 59.987 2536.406 81.986 '81.842
10:13:00.0 1105.781 . 59.987 2529.844 B2.256 82.130
" 10:14:00.0 1102.500 4257.422 60.006 2063.306 82.418 82.292
10:15:00.0 938.437 4249.219 59.994 1584.844  82.598 82.454
10:16:00.0 495.469 4241.016 5$9.994 889,219 82.652 = 82.526
10::17:00.0 423.281 4241.016 59.982 862.969 82.742 = 82.534
©10:18500.0 275,625 4232.813 59.981 495.469 82,778 = 82,706
10:19300.0 6,562 4232.813 58.781 6§.562 83.012 82.904
4 10:20:00.0 0.000 2186.133 58.775 0.000 83.282 83.120
4 10:21:00.0 0.000 21S7.422 58.769 . 0.000 83.336 83,228

0

10:22:00. 0.000 2169.727 © §9.950 0.000 = 83.552 83.426
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09:08:00.0 . 32.813 4236.914 254.062  59.987 1801.406  78.980 _ 78.782
09:09:00.0 351.094 4245.117 326.719  59.981 78.944  78.746
©09:10:00.0 587.344 4353.320 . 370.547 . 59.975 78.926  78.746
09:11:00.0 577.500 4253.320 361.875  59.981 ‘76.980  78.782
09:12:00.0 528.281 4249.219 360.703  59.981 -78.926  78.746
09:13:00.0 ~1004.063 4265.625 379.453  59.981 78.8%0  78.710
09:14:00.0 945.000 4261.523 365.391  59.981 . 78.872 ~ 76.710
09:15:00.0 971.350 4257.422 364.687  59.987( 2506.875 \ 78.962  78.782
09:16:00.0 - 938.437 4257.422  363.516  59.987]'2510.156- | 78.980 . 78.782
09:17:00.0 1056.563 4261.523 368.906  59.994 } 2503.594 ) 78.980  78.800
.09:18:00.0 1194.375 4265.625 376.172 59.994  2490.469. | 79.106  78.890 o
09:19:00.0 1237.031 4265.625 380.625- 59.987[ 2483.906 | 79.088 . 78.872 .- T
09:20:00.0 1191.094 4261.523 377.578 - 59.987\ 2506.875 = |79.142 ~ 78.944
09:21:00.0 "1109.063 4261.523 374.062  59.981 73.250  79.016
09:22:00.0 1063.125 4257.422 372.656  59.975 79.268  78.998 - ' . - .
09:23:00.0 1020.463 4257.422 1371.016  59.975 ' 79,070 © T e
09:24:00.0 984.375 4257.422 369.609  59.969
09:25:00.0 1092.656 4261.523 373.828  59.975
09:26:00.0 1191.094 4265.625 381.328  59.969
09:27:00.0 1158.281 4265.625 378.984  59.981
09:28:00.0 1069.688 4261.523 374.531  59.981
09:29:00.0° 1050.000  4261.523 371.953  59.994
09:30:00.0 971.250 4257.422 368.906 _ 59.987
09:31:00.0 1004.062 4257.422 - 372.422 "~ 59.975
09:32:00.0 1017.187 4257.422 373.594  59.962
09:33:00.0 1158.281 4261.523 . 382.031  59.962
09:34:00.0 1230.469 4265.625 384.141  59.969
09:35:00,0 1187.813 4265.625 380.625  59.981
09:36:00.0 1115.625 4261.523 376.875  59.387
09:37:00.0 1089.375 4261.523 376.875  59.987
09:38:00.0 1030.313 4257.422 373.125  .59.994
09:39:00.0 984.375 4257.422 370.781  S9.987 | 2539.688  |79.772 . 79.574
09:40:00.0 994.219 4257.422 371.953  59.987 | 2542.969  |79.880 - 79.646
09:41:00.0 1089.375 4261.523 377,109  55.981 §2542.965 |79.516  79.682
09:42:00.0 1200.938 4265.625 382.734  59.981 [2535.688 [ 79.844  79.628
09:43:00.0 1217.344 4261.523 383.203  59.981 2539.688 | 79.862  79.628
09:44:00.0 1135.313 4261.523 379.453  59.975| 2539.688 4 79.880  79.628
09:45:00.0 1082.813 4261.523 1378.750 ° 59.969| 2552.813 | 79.916  79.718
09:46:00.0 1063.125 4257.422 1378.516  S9.969\ 2556.094 \|-79.852 9.754
09:47:00.0 1010.625 4257.422 375.937  59.969/) 2649.531 | 80.042  79.808
09:48:00.0 1027.031 4257.422 376.641  59:975| 2545.531 / 80.042  79.808
09:29:00.0 1023.750 4253.320 1377.578  59.969| 2562.656 { 80.006  79.826
09:50:00.0 1112.344 4257.422 1380.156 - 59.975\ 2542.963 \ 80.006 _ 79.808
09:51:00.0 1227.188 4261.523 386.953  59.975) 2546.250 ] 60.096  79.844
09:52:00.0 1246.875 4261.523  1387.891  59.975/ 2549.531 | 80.096  79.862
09:53:00.0 1200.938 4257.422 1385.781  59.975| 2546.250 | 80.186  B0.006
09:54:00.0 1105.781 4257.422 1380.625° 53.969) 2549.531 | .80.222 - 80.024
09:55:00.0 1063.125 4257.422 379.922  59.969| 2556.094 | 80.240  80.042
09:56:00.0 . 1023.750 4257.422 376.406  59.975\ 2549.531 / 80.222  80.060
09:57:00.0  987.656 4257.422. 373.125  69.994/ 2533.125 { 80.330  a0.150
09:58:00.0 984.375 4257.422 371.719  59.994| 2526.563 | 80.338  80.132
09:59:00.0 948.281 4253.320 368.906  60.006| 2510.156 | 80.384  80.186
10:00:00.0 1030.313° 4257.422 373.828  60.006 \ 2526.563 | 80.420  80.222
10:01:00.0 1155.000 4261.523 379.687  60.006 ] 2529.844 / 80.456 - 80.258
10:02:00.0 1151.719 4261.523 378.984  60.012( 2526.563 {( 80.510  80.294
10:03:00.0 1112.344 4261.523 375.703  60.019{-2613.438 | 80.618  80.402 ,
10:04:00:0 1076.250 4357.422 374.297  60.012] 2513.438 | 80.744 - 80.510
10:05:00.0 1017.187 4267.422 373 125  6€0.006] 2626.563 | 80.870  80.654
:06: 0. ' 125 60.006 )2529.844 ) 80.924  80.708
ig:gglgg:g lggg:;gé 2%332:33' §Z§,1§§ 69009 gggg.;gg 801924 80.744
10:08:00.0 967.969 4253.320 371.719 9.994 -5 8030 ao.sco
0:09:00.0 967.969 4253.320 372.187  60.000 |2529.844 . )
s Hg R s S e non
0:11:00.0 928.594 .4 . . . . 9. . -
10i12:00.0 981.094 4257.422 374.062  59.987. 2536. 406 81986 81.842
g R R R
:00. 02.500 . K . . )
o 1102, 0 4289.219 256.406  59.994 1584.844 | 82.598 . 82.454
: Jée  ©59.994 889.219 | 82.652  82.526
10:16:00.0  495.469 4241.016  142. ; 965 | 82.7a2  82.634
1031000 33aies 13599 s 381 8e2-2¢s | 82.978  82.706
10:18:00.0. 275. : “469 .
10:19:00.0 6.562 [ 4232.813 1.289  50.781 6.562 | 83.012 82.904
10:20:00.0 0.000] 2186.133 . 0.176 - - 58.715 0.000 | 83.282  £3.120
10:21:00.0 0.000{ 2157.422 0.176  58.769 olooo | 83.336  83.226
10:22:00.0 2169.727 0.176  59.950 0.000 : .




