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Systern Description

In adaition to the pressurizer which maintains pressure at 2100 psia during normal operation, the
components of interest 10 the design bases for operation of the PORV Block Valves within the
Reactor Coolant Systern are the Power Operated Relief Valves, the Primary Safety Valves, and the
Quench Tank. The two FORVs relieve sufficient pressurizer steam during plant transients 10
prevent opening of the safety vaives [17]. PORVs PCV-102-1 and -2 are opened by the high
primary system pressure reactor trip signal at 2385 psig (2400 psia). The set pressure of
pressurizer safeties RC-141 and 142 are 2530 psig and 2485 psig respectively with a 1% tolerance,
The quench tank prevents ACS discharges from being released to the containment atmosphere
uniess the rupture gisk setpoint 18 exceeded (6.17).

The PORV Blocx Valves are normally open during normal power operations 1o allow the PORVs
to provide for overpressure protection. The block valves must be capable of closing during any
plant condition 1 required to isolate a leaking or stuck-cpen PORV and remain closed to maintain
reactor coolant pressure boundary integrity (6]. Additionally, when closed, these valves may be
called upon to open 1o provide low temperature overpressure protection, or as an alternate means
of depressurization for the mitigation of steam generator tube rupture and other design basis
events, of 10 establish once-through-ccaling upon loss of all feedwater.
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|
Normal Operations f

The PORV Block Valves are normally open during power operations unless they ase closed due
(0 excessive leaxage of the PORV, the PORV is stuck open of the PORY is inoperable for some
other reason. A closing function considared under normal operations 18 to close for PORY
maintenaice - an operation which s not performed at power. Since the PORV block valves are |
normally open guring normal power operations. the applicable open function Involves recovery |
'rom inadvertent closure.

MEDP oo

The block vaives are verified open prior to RCS startup and remain open during normal operations
unless a PORY becomes inoperabie due 10 excessive leakage. Assuming an inadvertent closure
at power would result in an upstream and downstream pressure of 2100 psia (normal pressurizer
pressure) and a 0 psi differential pressure to re-open. |

Maximum Pressure

The maximum pressure of 2100 psia 18 present upstream and downstream of the vaive during the
required re-opening scenario.

Elow Congitions

The flowrate associated with this MEDP scenarno is zero (0) gpm

Temperature Conditions

The temperature of ¢ sturated steam at 2100 psia is J43°F [15).

Stroke Time

No design basis stoke time relative 10 this scenario applies.




MEDP e

Closing for PORV maintenance is not performed at power. therefore, the pressure on either side
of the valve s essentially zero

Maxmum Pressute

The maximum pressure on either side of the valve during this scenario is assumed to be 0 psig
(14.7 psia).

Fiow Conditions

The flowrate associated with this MEDP scenario is zero (0) gpm.

Tempetature Conditions

The temperature associated with this scenario s the containment ambient temperature during
refueling operations.

flroke Time

No design basis stoke time relative 10 thie scenario applies

o = A\

e e et = et e - S i s g e s e s e s S e S - A P e

R S ]

€45 | 9029 LuR | . £

. ,
ENGINEERING AND RESEARCH NC |




—— R SR TR, e

52

Abnormal Operations
When conditions indicate an RCS leak via PORV leakage, continued operatiot with the block

valves ciosed 18 allowed per the Technical Specttications. Operation under these conditions is
described in Abnormal Operating Procedure ADP-22, REACTOR CODLANT LEAK (7).

MEDP ..

Assuming the biock valve(s) were closed during power operation due 1o a leaking PORY, the
block valves would be required to open 10 enable low temperature overpressurization protection
(LTOP) during covldown. LTOP is intiated when RCS pressure is less than or equal 1o 1650 psia
(7). To account for instrument inaccuracy, this pressure is conservatively assumed 1o be 1700
psia (1650 + 3%). While the normal operating pressure in the guench tank is 3 psig with a normal
maximum of 1C psig [14], for conservatism a downstream pressure of 0 psig (14.7 psia) is
assumed.

Maximym Pressure

The maximum nressure conditions associsled with this open scenaro are equivalent to the
upstream pressure during LTOP intiation of 1700 psia (7]

Flow Conditions
Lo
The flow conditions during this cpen scenario are essentially static,

Temperature Congitions

The temperature of saturated steam at 1700 psia 613°F [15).

Stroke Time

No design basis stoke time relative to this scenario applies.
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54 Surveillance, Teat

To satisty the requiremeiits of the Technical Spec.fications, the PORV block vaves are cycled
during quanerly surveiliance with the PORVs closed (8).

MEDP e

Ouring surveiliance stroke testing of the PORV block valves, the PORVs are closed [18], trapping
pressurizer downstream of the block vaives. Since the block valves are normally open, then
closed and re-opened for the stroke test, upstream and downstream pressure are essantially
equivalent during vaive op2ning. Normal pressurizer pressure of 2100 psia is assumed [6,16).

Maximym Pressure

The maximum pressure of 2100 usia is present upstream and downstream of the valive 1aring
valve opening.

Flow Congdttions

The flow conditions during this open scenario are essentially static.

Temperatyre Cangaions

The temperature of saturated steam at 2100 psia is 643°F (8).

Stroke Time

The open stroke time is not recorded during the surveillance test for HCV-150/151 (8],

Pack




Survelliance/Test (cont'd)

MEDP scue

Since the PORVs are ciosed during the surveillance test and the block valves are normally open
prior to the test, upstream and downstream pressure are essentially equivalent during vaive
closure. Normal press'irizer pressure of 2100 psia s assumed (6,17].

Maximym Pressure

The maximum pressure of 2100 psia is present upstream and downstream of the vaive during
valve opening.

Eiow Conditions

. ‘oW conditions during this closing scenario are essentially static,

ature Condttions

aperature of saturated steam at 2100 psia is 843°F [16).

oke Time

The reference stroke time for HCV-150/151 is 9.6 seconds [15]. The valve must stroke within a
maximum allowable strcke time of 23.7 seconds or be declared inoperable [15].
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Emergency Operating Procedures

A potential EOP response 1o a loss of all feedwater requires the biock valves to open (if closed
due to a stuck-open PORV) to inttiate once-through-cooling (12).

EDP,..

Sinca the PORV block vaives are otherwise normally open, the maximum upstream pressure at
whi.s the PORV block valves would be required 1o open would ccour with the PORVs inoperable
(stuck-open) and the block valves closed for RCS isolation per the Technical Specifications [Ret.
5, Section 2.1.6]. Automatic pressure (- lief capability is nrovided by the safety vaives and any
manual operator action In response to a pressure transient would likely precede reaching the
safety valve setpoint of 2500 psia. However, assuming a loss of all feeawater and initiation of
once-through-cooling operations, the block valves could be required to open with pressure near
the safety valve setpoint of 2500 psia [6,12).

Maximum Pressure

The marimum pressure associated with th.c scenario is the upstream pressure of 2500 psia.

Flow Conditi
After once-through cooling has been established, the flow through HCV-150/151 will be the
combined fiow of all available HPSI and charging pumps [12). However, there is still a bubble

in the pressurizer during the intiation of once-through cooling; therefore, the initial flow conditions
during unseating will be saturated steam at 110.220 Ibs/hr, the flow capacity of a PORV [6].

Temperature Conditions

The temperature of saturated steam at 2500 psia is 668°F [15).

Stroke Time

No desion basis stoke time relative to this scenaric applies




Emergency Operating Procedures (cont'd)

MEDP e

The PORV block vaives are required to close during EOP post trip action if a PORV is still open
at 2300 psia {10]. To account for instrument inaccuracy, the upstream pressure is conservatively
assumed to be at 2369 psia (2300 + 3%). While the rupture disk setpoint may not have been
exceeded, downstrearn containment atmosphere conditions (14.7 psia) are assumed for
conservatism.

Maximym Pressure

The maximum pressure during EOP closure is the upstream pressure of 2369 psia.

Flow Conditions

The maximum flow through HCV-150/151 associated with valve closure assuming a stuck-open
PORV is 110,220 Ibs'hr assurming saturated steam, the fiow capacity of a PORV (6].

Temperature Condttions
The temperature of saturated steam at 2369 psia is 660°F [15].

Stroke Time

No design basis stoke time relative 10 this scenario applies
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Morandu

DATE: January 2, 1991 PED-FC-91-305
FROM: R. L. Phelps

T0: T. J. Mclvor

SUBJECT: Degraded Voltage Operation of the PORV Block Valves HCV-150 and
HCV-151

The purpose of this memorandum is to provide the results of an investigation
Into the expected motor terminal voltage during « DBA with degraded voltage on
the 161 KV grid. This information was requested by R. J. Mueller to insure
adequate thrust was available to close the block valve(s) should a PORV(s)
stick open causing a LOCA. The criteria provided by Mr. Mueller was 396 volts
(90% of the motor 440v rating) to assure rated MOV thrust.

The attached ELMS degraded voltage analysis indicates a worst case voltage of
408V for HCV-150 (condition 3) and 396.5 volts for HCV-151 (condition 5).
These voltage correspond to the expected worst case bus loadings with the
congensate system at full load, buses 1Al and 1A2 on the 161 KV and all safety
loads sequenced on. The bus voltage on buses 1A3 and 1A4 are at the OPLS
setting which corresponds to approximately 158900 volts on the 161 KV grid.

Under these conditions, the 396 volt criteria is met. Please noted that this
calculation is not complete and the results are considered preliminary. The
approved calculation based on QP-3 including necessary reviews will be
completed by 2,22/91.

If there are any questions, please contact Mr. R. F, Mehaffey at extension
3471,
~”) _/ o )

r/’;./"/-//z,/
/, } ‘/ : _1' -J >
R. L. Phelps
Manager - Design Engineering Nuclear
Production Engineering Division
S

/
<
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C3 . J. Mueller
. K. Schwartzbeck
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y . AC Electrical Load Monitoring System ver 2,10
Date : 12.21-90 Sargent § Lundy Engineers Page : |
Chicago, 111, Initials : pfv
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Utiifty : Omaha Public Power District Proj. No. : 7752-01 * Source Number : | *
Station : FT,UALHOUN-1523MVA, SCC;FNACND . L OADRUNBAK Unft : 1 TEEENATENEIIRRTENSOTY

Bus Running Voltage and Per Cent of Bus Rated Volts

internal Bus Rateo
Bus No. voits

Cond. 1 Cond. 2 Cond. 3 Cond, 4 Cond, 5§

]  Source GEERATOR TERMINAL 22000.0 20900.0 20900.0 20000.0 20900.0 20900.0
95.0 % g5.0 & 95.0 % 93.0 % 95.0 %

4 T1A TIE MY 4160.0 3847.6 3847.6 3847 .6 3928.5 3928.%
82.5 % 92.5 % 82.5 % 04,4 % 04 4 %

] TIAZ TIE PT 4160.0 3928 .4 3962.1 3952.1 35849.7 38497
G448 95.0 % 95.0 % 92.5% 92.5 %

8 4.16KV BUS 1Al 4160.0 38442 38442 3844 .2 39222 39277
2.4 % S2.4 % g2.4 5 4.4y 94.4 %

8 reac cool pap & term 4160.0 384] .4 38414 3841 .4 3925.0 3925.0
9z.3 % 2.3 % 2.3 9.3 94,3 %

10 stm gen pap a term 4160.0 3839.9 3839.9 3839.9 39272.7 9227
92.3% 92.3 % 92.3% M.ay 94.4 &

11 circ wtr pp a term 4160.0 3831 .4 38214 3831 .4 3927.7 922.7
2.1 % 0 g2.1 % 4.4 % 4.4 s

12 cond pmp @ term 4160.0 3841.0 1.0 3841.0 9227 39277
9.3 2.3 % §2.3 % 844 4 94.4 %

13 htr drain pap a term 4160.0 3836.3 3836.3 3836.3 38277 3927.7
92.2 % 2.2 % 92.2 % Q4.4 8 G4.4 %

14 fire pmp 13 term 4160.0 3838.0 3838.0 3838.0 3827.7 3927.7
92.3% §2.3 % §2.3 % 94 .4 % S4.4 %

30 &.16KV BUS 1A2 4160.0 3827.6 3982.1 3982.1 3846 .4 3846.4
.4 95.0 % 95.0 & 92.5 % 2.5 %

ki SEC WOG UAPT#TIAL 4160.0 3853.3 3853.3 3863.3 3929.8 3929.8
82.6 % g2.6 % 92.6 % 94.5 % G4.5 %

R reac cool pmp b term 4160.0 3925.1 3952.1 3952.1 3843.9 3843.9
94,4 % 95.0 % g5.0 & §2.4 % 92.4 %

3 stm gen pmp b term 4160.0 3927.6 3952.1 3982.1 3841.3 3841.3
94.4 % 95.0 % 95.0 % g2.3 % 92.3 %

34 circ wtr pmp b term 4160.0 7627.6 3952.1 3952.1 3831.6 3833.6

9448 95.0 % 95.0 % §2.2 % 2.2 %
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Utility : Omaha Public Power District Proj. No. : 7752-01
Station : FT.CALHOUN-152IMVA SCC;FWACND . LOADRUNBAK Unit ¢ |

2.‘0

Page : 2
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* Source Numper : | *

AR AL R A AL L A A R R A

voltage and Per Cent of Bus Rated Voits

Cona. | Cona. 2 Cong. 3 Cond. 4 Cond. §

Bus Running
Interns! Bus Rateg
Bus No. voits
» cond pip b term 4160.0 3927.6
FLRL )
36 htr grn pop b term 4160.0 3827.6
94,4 8
» SEC WDG UAPTHTIAZ 4160.0 3930.0
S48 %

3952.1 3962.1 38440 3844.0
95.0 % §5.0 % 2.4 % 92.4 %

3g52.1 3962.1 3838.2 3838.2
95.0 % 95.0 % 2.3 % 2.3 %

3982.1 3952.1 3856.4 3856.4
95.0 % 95.0 % 2.7 % §2.7 %



A Electrical Load Monitoring System ver .10
Date : 12-21-90 Sargent § Lundy Engineers Page : 3
Chicago, 111, Initials : pfv
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Ut1lity : Omaha Public Power District Proj. Ne. : 7752.01 * Source Number : 2 *
Station : FT.CALHOUN-)1523MVA, SCC;FWACND . LOADRUNBAK unit @ ) PEEIRNER TR R Ry

Bus Running Voltage and Per Cent of Bus Rated volts

Internal Bus Rated
Bus No. Volts

Cond, 1 Cond. 2 Cond. 3 Cond. 4 Cond, §

2 Source 161KV SOURCE 161000.0 160718.0 160718.0 160718.0 160718.0  160718.0
99.8 % W.Es 9.8y 99.8 & 99.8 %

3 SUBSTATION 125) 161000.0 158789 .4 158870.1 158603.4 158601.8  158468.4
98.6 98.7 % 98.5 % 98.5 & 98.4 &

) T1A3 TIE oY 4160.0 3879.5 3854.2 3823.% 4008.2 3920.5
93.1% S2.6 % 8l1.80 % 96.4 & 95.4 %

? TIA4 TIE PT 4160.0 3903.9 3948.8 3905.5 729.2 3728.1
93.8 % S4.9 % 93.9 89.6 % f9.6 %

8 4.16ky BUS 1Al 4160.0 3876.3 3851.0 3820.3 4007 .4 3969.8
213.2 % §2.6 % 91.8% 96.3 % 95.4 8

9 reac cool pmp a term 4160.0 3873.5 3848.2 38172.5 4004 .7 3967.1
3.1 %8 92.5 % 91.8 % 96.3 95.4 %

10 stm gen pmp & term 4160.0 3872.0 3846.7 38156.9 4007.4 3969.8
3.1 % 2.5 % 91.7 % 96.3 & 95.4 %

1 circ wtr prp 2 term 4160.0 1861.6 3838.2 3807 .4 4007.4 3969.8
92.5 % 92.3 % 9.5 % 96.3 % 95.4 %

12 cond pap a term 4160.0 3873.2 3847 .8 38171 4007.4 3969.8
931 % 92.5 % 91.8 % 96.3 % 95.4 &

1 htr darain pmp & term 4160.0 3868.5 3843.1 3812.4 4007 .4 3969.8
93.0 % 92.4 % 91.6 % 96.3 % 95.4 %

14 fire pmp l1a term 4160.0 3870.2 3844.8 3814.0 4007 .4 3969.8
83.0 % 2.4 % 81.7 % 96.3 % 95.4 &

15 4.16KV BUS 1A3 4160.C 3877.% 3852.2 3821.2 4006.9 3968.7
93.2 % 92.6 % 81.9 % 96.3 % 95.4 %

16 reac cool pmp ¢ term 416C.0 38744 1848.6 3817.6 4003.5 3965.2
93.1 % 92.5 % 91.8 % 96.2 % 95.3 %

17 lp sa inj pmp a term 4160.0 3877.% 3852.2 3817.5 4006.9 3965.5
93.2 % 92.6 % S1.8 % 6.3 % 95.3 %

18 mo aux fwtr pp term 4160.0 3877.6 38s52.2 3820.6 4006.5 3968.1

83.2 % 92.6 % 1.8 % 9.3 % 95.4 %
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Utility : Omaha Public Power Discrict Proj. No. : 7752-01
Statton : FT.CALHOUN-1523MVA, SCC:FWACND . LOADRUMBAX unit : 1

Page : 4
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* Source Number : 2 *

LA AR A AL A A R L R i A

Bus Running vVoltage and Per (ent of Bus Rated volts

Internal Bus Rated
Bus Mo. Volits

Cond. 1 Cond, 2

19 raw wir pap & term 4160.0 3877.% 3647.3
83.2 % 92.5 %

20 raw wir pamp ¢ term 4160.¢ 872.9 3847.1
3.1 % 2.5 %

21 4,16KV BUS 1A4 4160.0 3900.¢ 3945.4
3.8 % 4.8 %

22 reac cool pmp ¢ term 4160.0 89,7 3942.8
93.7 % MER

23 lp sa in) pop b term 4160.0 3900.4 3945.4
938 % 4By

bl stm gen pap ¢ term 4160.0 38949 3940.0
93.6 % 947 &

25 circ wir pap ¢ term 4160.0 3889.7 3634.8
93.5 % 946 %

26 cond pmp ¢ term 4160.0 3897.2 3542.3
83.7 % S4.8 %

27 htr drn pap ¢ term 4160.0 3892 5 3937.6
93.6 % S4.7 %

28 raw wir pmp b term 41860.0 3900.4 3%45.4
938 % 4.8

28 raw wtr pmp d ‘erm 4160.0 3900.4 3045 .4
93.8 % S48 %

30 416KV BUS 1A2 4160.0 3903.1 3948.8
93.8 % 84,9 %

2 reac cool pm b term 4160.0 3900.6 3948.8
§3.8 % 4.9 %

3 stm gen pmp b term 4160.0 3903.1 3948.8
338 % 94.9 %

34 circ wir pep b term 4160.0 3903.1 3948.8

3.8 % S4.9 %

Cond. 3 Cond. 4 Cond. §

3816.3 4006.9 3964.0
§1.7 % 96.3 % 95.3 %

3816.0 4006.9 3963,7
1.7 % 96.3 % 95.3 %

3901.5 37249 3743.9
918 % 83.5 % B9.5 &

3898.8 nae.o .
3.7 % 89.5 % 85.4 %

3898.9 3724.8 .
83.7 % 89.5 % 89.5 %

3896.0 3719.1 3N8.1
817 % 89.4 % 89.4 %

3890.8 maz mao
3.5 % 85.3 % 89.2

3898.3 7.6 3/20.6
83.7 % 88.5 % 89.4 %

3893.6 3716.6 5.6
§3.6 % 89.3 % 89.3 %

3896.6 3/19.7 i718.8
93.7 % 8.4 & 8.4y

3896.4 ns.s 1718.5
91.7 % 895.4 % 89.4 %

3905.5 3725.8 3124.8
3.9 % 89.6 & 89.5 %

3908.5 37232 ez
§3.8 % 89.5 % 89.5 &

3905.5 3720.5 3719.5
93.9 % g3 % 89.4 &%

3905.5 2.6 711.6
93.9 % 89.2 % 89.2 %
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e*%e* Running Voltage Summary *¥ve*

SRRARIERRANRINRRREREER Y

Gtility : Omaha Public Power District Proj. No. : 7752-01 * Source Mumber : [ °
Station ¢« FT.CALHOUN-)523MVA, SCC; FRACKD . LOADR UNBAK Unit : 1 PEITIIENERITETRENITIT Y

Bus Running vVoltage and Per Cent of Bus Kated Volts

internal Bus Rated
Bus No. voits

Cond, 1 Cond, 2 Cond. 3 Congt, 4 {ond. §

35 cond ofp & term 4160 0 3903.1 3948 .8 V08.5 23.3 na.l
§3.8 % M8 93.6 & 88,5 % 89.5 %

36 htr dro pap b term 4160.0 3503.1 3948.8 3908.5 7174 3716.3
3.8 % 4.9 936 % 89.4 89.3 ¢

38 PRI WDG OF T1B-3A 4160.0 3876.3 3849.6 3818.13 4005.0 3965.9
§3.2 % 92.5% 81.8 % 96.3 % 95.3 %

39 PR] WOG OF T18-38 4160.0 8759 38498.6 3818.8 4006.3 3967.8
93.2 % g2.5 % S1.B & 96.3 % 95.4 %

40 PRI WDG OF T1B-3C 4160.0 3876.8 3850.2 3818.6 4006.2 3967.0
93.2 % 92.6 % 91.8 % 96.3 % 954 8

4] PRI WOG OF T1B-4A 4160.0 389¢.2 3%44.) 3899.9 3721.8 3721.1
93.7 % M.Es 83.7 % 89.5 % 89.4 %

42 PRI WOG OF T1B-48 4160.0 38958.9 3944 .8 3899.8 7.1 723.2
§3.7 % S4.8 % 83.7 & 89.5 % 88.5 %

49 PRI WOG OF T18-4C 4160.0 2888, 3944 8 3899.9 3723.2 3722.0
§3.7 % a8 83.7 % 89.5 % 89.5 %

44 SEC WDG NSPT#TIAZ 4160.0 3888 .8 3864 .5 83,7 4012.1 3975.8
93.5 % 92.9 % 82.2 % 96.4 & 95.6 %

45 SEC WOG HSPT#T1AA 4160.0 |z 3955.3 3913.4 317437 3742.¢
54.0 % 95.1 % S4.1 & 920.0 & 90.0 %

4% 480v BUS 1B3a 480.0 434.3 a1.7 411.8 4457 450.5
90.5 % 87.8 % 85.8 % 82.9 % 89.6 &

47 hp sa inj pmp 3 term 480.0 434.3 4217 405.0 430.4 423.7
90.5 % 87.8 % B84.4 % 81.5 % 88.3 &

43 charging pmp a term 480.0 434.3 414.3 404.2 4457 423.0
§0.5 % 86.3 ¢ B4.2 % 82.9% 88.1 %

L3 cont air fan 3a term 480.0 432.3 419.6 407.6 443.8 426.3
80.1 % 87.4 % B84.9 % 92.5% 88.8 %

50 dwdba pag term 480.0 421.6 412.0 408.7 454 .2 445 .8

87.8 % 85.8 % B5.3 % 94.6 & 93.1 %



Date @ 12.21.90

Utility : Omaha Public Power District
Statien @ FT.CALHOUN-1523MVA SCC;FNSCOND . L DADRUNRAX

83

59

61

63

65

480V BUS 183A-4A

air comp ¢ term

hp sa inj pmp ¢ term

480V BUS 1B4A

comp cool pp 3b term

cond vac pp 80 term

scriwash pmp 3b term

Ow-46b pump term

480V BUS 1838

crowash pmp 3a term

com CO wa pp Ja term

480v BUS 1836-48

tond vac pap € terwn

cont spr pp 3c term

cont air fan ¢ term

AC Elnctrical Load Monitoring System ver . |

Sargent & Lundy Engineers
Chicago, 111,

seeEr Running voltage Summary

Bus Rateg
volts

480.0

480.0

480.0

480.0

480.0

480.0

480.0

480.0

480.0

480.0

480.0

480.C

480.0

480.0

480.0

Proj. Mo, : 7752-01

Unit ¢

|

Page : 6
Inttials : pfy

AR AR LA A A A A R AR L]

* Source Number . 2 ¢

AR e

Bus Running Voltage and Per Cent of Bus Rated Volts

Cona. 1

433.8
§0.4 %

430.0
89.6 &

4313.8
0.4 %

427.2
89.0

4240
88.3 %

422.3
88.0 %

427.2
89.0 &

4461
92.9 %

422.0
82.9 %

422.0
87.9 %

422.0
87.9 %

446.)
§2.9%

435.1
¥2.5 %

&46.1
92.9 %

445.1
2.9

Cona, 2

421.2
8.7 &

417.2
86.9 &

21.2
82,7 %

447.0
93.1 %

2.5
85.9 %

402.0
3.7 %

408 .4
85.1 %

446 6
93.1 %

441.9
2.1 %

446.6
83.0 %

4466
3.0 %

Cond. 3 Cona. 4 Cond. §

410.4 4453 429.0
85.5 % §82.8% B5.4 %

400, 3 441.5 426.0
B4.7 % 2.0 % 88.5 %

4033 445.3 2.2
B4.0 % 2.8 88.0 %

a0 395.5 198.6
90.4 % B2.a s B30 &

430.5 392.0 395.1
89.7 % 81.7 % 82.3 %

4337 390.2 393.3
90.4 % Bl.3 81.9%

433.7 384.3 387.4
0.4 % 80.1 % 80.7 %

421.0 406.7 419
88.0 & B4 A 8.3 %

409.7 454.2 446.8
85.3 % 9.6 5 81.1 %

399.1 454.2 446.8
83.1 % 94.6 A 93.1%

405.5 4547 446.8
B4.5 & S4.6 % 93.1 &

425.2 406.5 418.5
88.6 & B4.7 % 87.2 %

420.3 401.3 413.4
8.6 % 83.6 % B6.1 ¥

419.1 406.5 418.5
8.3 % 84.7 1 87.2 %

422.5 406.5 418.5
88.0 % 84.7 % 87.2 %



AC Electrical Load Monitoring System ver 2,10
Date : 12-21-90 Sargent & Lundy Engineers Page : 7
Chicago, 111, Initials ¢ pfy
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Utility : Omeha Public Power Uist=ict Proj. No. : 7752-01 * Swurce Number : 2 ¢
Station : FT,CALHOUK-1523MVA, SCC:FWACND . L DADRUNBAK Unit ¢ | FRtEEIIEITRERISF . arERLN

Bus Running voltage and Per Cent of Bus Rated volts

Internal Bus Rated
Bus Mo, volts

Cond. 1 Cond 2 Cond. 3 Cond. 4 Cond. §

66 charging pmp ¢ term 480.0 46,1 446.6 419.1 400.0 412.2
$2.9 % 83.0 % 87.3 % 83.3 % B5.9 %

&’ 480V BUS 1848 480.0 446, 1 4470 427.0 407.1 419.1
92,9 % 93.1 % B8.0 L .B % 87.3%

68 ¢t Spr pmp ¢ term 480.0 446.1 “r.e 421.1 407,1 419.1
92.9 % 93.1 % 87.7 % 84.8 % 87.3%

6% air comp b term 480.0 446} 447.0 42,0 402.8 414.9
§2.9 % 93.1 % 89.0 & 83,9 % 8.4 %

0 480V BUS 1B3C 480.0 433.0 417.3 401.3 453.1 4347
9C.2 % B6.9 & 83.6 & 944 % 90.6 &

n cont spr pmp & t(erm 480.0 433.0 417.3 383.3 453.1 427.1
90.2 % B6.9 % 81.9 & .4y 8.0 %

n air comp a terw 480.0 433.0 413.4 3§7.3 453.1 434
90.2 & B86.1 % R2.8 & 4.4 8 90.6 %

3 cond vac pmp & term 480.0 433.0 412.2 396.0 453.1 434
90.2 % 85.5 % 82.5% 9.4 0 90.6 &

74 480V BUS 1B3C-4C 480.0 432.4 416.6 400.0 452.5 433.6
90.1 % B6.B & 83.3 % 943 90.3 %

% cont c¢ fan ic term 480.0 432.4 416.6 396.5 452.5 430.3
90.1 % B6.E & 82.6 & S4.3 % BO.6 &

76 coim o wa pp 3¢ term 480.0 432.4 416.6 395.2 452.5 429.2
0.1 % 86.8 & 82.3 % 94.3 % B9.4 %

n 480V BUS 1B4C 480.0 439.7 446.7 427.3 410.4 402.5
G1.6 % 83.1 % B0 % B5.5 & B3.8 %

8 hp s& inj pmp b term 480.0 435.7 846.7 420.5 410.4 305.3
1.6 % 83.1 % 87.6 % 85.5 % 82.3%

9 charging pip b term 480 0 439.7 4467 419.4 4:0.4 3941
1.6 % 93.1 % B’.4 % 85.5 % 82.1 %

80 cont ca~ fan Jb term 480.0 438 .4 4454 424.5 409.0 399.6

91.3 % 2.8 % 88.5 & 852 % 83.3 %



Cate : .2-21-80

Utility : Omaha Public Power District
Station ¢ FT,CALHOUN-1823MVA  SCC;FWACND . L OADRUNBAK

internal
Bus Mo,

8l

83

87

3l

9

480v MCC 3A)

si ta 6¢ df viv term

hi pr inj 317 term

ht pr inj 314 term

lo pr inj 331 term

m fwtr viv b term

480v MCC 3A2

cont recire In term

480V MCC 3A3

450V MCC A4

480v MCC 381

$' ta 6a dif viv term

hpst iso viv 1b term

hpsi 1so viv 2b term

Ips! 150 viv [b term

weent Running voltage Summary

Bus Rated
voits

480.0

480.0

480.0

480.0

480.0

480.0

480.0

480.0

480.0

450.0

480.0

480.0

480.0

480.0

1 1782-01

AC Electri ' Load Monitoring System ver 2,10
Sargent & Lundy Engineers
Chicago, 111,

Page : B

Initials : pfv

AR L

Source Number : 2 *

AR R e e e

Bus Running Voltage and Per Cent of Bus Rated volts

Cond, 1

431.4
85.9 %

431.4
85.9 %

431.4
80.9 %

431.4
"" ‘

431.4
89.9 &%

431 .4
89.6 %

433.0
90.2 %

433.0
90.2 %

3.3
90.5 %

432.6
90.1 %

420.2
87.5 %

420.2
87.5 %

420.2
87.5 %

420.2
87.5 %

420.2
87.5 %

Cond. 2

318.7
87.2 %

418.7
87.2 %

418.7
87.2 %

418.7
are s

418.7
8.2 %

418.7
82.2 %

418.6
82.2 %

418.6
87.2 %

418.4
87.2 %

418.2
87.1 %

410.9
5.6 %

410.9
85.6 %

410.9
B5.6 %

410.9
85.6 &

410.9
B5.6 %

Cong, 3

411.5
85.7 &

4l1.5
85.7 %

411.5
8.7 5

4l1.5
85.7 %

411.5
B5.7 %

411.5
85.7 %

411.8
85.8 %

411.8
85.8 %

411.8
85.8 &

411.8
85.86 %

408.4
85.1 %

408 .4
82.1 %

408.4
85.1 %

405.4
B5.1%

408.4
85.1 6

Cord, 4

442.9
2.3 %

2.9
2.3 %

442.9
92,3 %

4457
92-’ ‘

LLL
2.9 %

445.7
§2.9%

45,2
92.7%

455.5
S4.5%

453.5
94.5 %

453.5
4.5 %

453.5
4.5%

453.%
94.5 %

Cond. §

429.9
85.6 %

429.9
83.6 %

429.9
89.6 &

@29.9
89.5 %

429.9
89.6 %

m"
89.6 %

430.3
B89.6 &

430.3
89.6 %

430.3
89.6 %

430.3
89.6 &

4456
92.81%

5.6
N8

445.6
2.8 %

445.6
2.8 %

4456
92.8 %



; j AC Electrical Load Monitoring System ver 2.10
Date : 12-21-90 Sargent & Lundy Engineers Page : §
Chicage, I11, Inttials : pfv

teave Running Voltage Summmry *vee*
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Uttlity : Omaha Public Power Uistrict Proj. Ho, : 7752-01 * Source Number : 2 *
Station : FT,CALHOUN-15238VA SCC;FWACKD . LOADRUNDAX unit : 1 seseRessRRsesIIRYeIReEY

Bus Running voltage and Per Cent of Bus Rated Volts

Internal Bus Rated
Bus No, voits
Cond. ) Cona, 2 Comd, 3 Condt. 4 Cond. §
86 hev-150 terminal 480,0 419.7 410.4 408.0 453.1 5.2
B7.4 & 85.5 % 85.0 % M.y 92.7 %
9 CT RM AC VA-48A TERK 480.0 4134 404.0 401.5 453.5 436.3
86.1 % 84.2 % 8.6 % 9.5 91.5 %
98 480V DG AUX PNL DI 480.0 418.6 409.3 406.8 452.0 A84.1
82.2 % 85.3 % 84,7 % 9428 2.5
9 A80v MO 382 480.0 4172 408.0 L1 452.8 4453
86.5 % 85.2 % 8.1 4. G284y
100 480V MCC L83 480.0 418.2 4000 405.7 452.2 (TN
82.1% 85.2 &% 85N 4.2 8 92.6 %
101 480v MCC 301 480.0 432.8 416.1 400.6 452.8 4344
90.2 & 86.7 % 8.5 % 94.3 % 90.5 %
102 A80v MCC 302 480.0 423.7 409.9 390.4 446.7 426.9
B8.3 % B5.4 & 81.3 % 93.1 % 85.9
103 bo ac¢ tk ch-lla term 480.0 4237 409.9 3%0.4 46,7 426.9
38.3% B5.4 % 81.3 % 83.1% B88.9 &
104 e bor mv 268 term 480.0 4237 409.9 390.4 446.7 426.5
88.3 % B5.4 & 81.3 % 93.1 8 B8.S &
108 480V MCC 303 480.0 431.7 §13.6 401.3 453.1 a7
B9.B % 86.2 & 83.6 % 9.4 90.6 %
106 480y MCC 3cacC ) 480.0 432.3 415.9 359.3 452.4 433.4
80.1 % B6.6 & 83.2 % 4.2 % 90.3 %
107 ABOV MCC 3Cac-? 430.0 429.3 413.3 400.0 449.5 433.6
B%.4 % 86.1 % 83.3 % 93.7 % 90.3 %
108 480V MCC 3CaC-3 480.0 432.1 415.9 395.3 452 .4 433.4
90.1 % 86.6 & 83.2 % 94.2 % 90.3 %
109 480V NCC 4A) 480.0 426.0 440.9 432.1 393.7 397.0
88.8 % §1.9 % 90.0 % 82.0% 82.7 %
81 $a nj tk si-6b term 480.0 426.0 440.9 432.1 3837 397.0

88.8 % 81.9% 30.0 % 82.0 % 82.7 &
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Date : 12-21-9%0

Utility : Omaha Public Power District
Station : F7, CALMOUN.1523MVA, SCC;FWACND . L OADRUNBAK

Interna)
Bus No.

128

127

128

129

130

13

R

133

i

m fx*r to gn 2 term

s1 tnk 6d viv term

hpsi viv to Ib term

hpsi viv to 2b term

lpsi is0 viv 2b term

AB0V MCC 4C2

¢o ctu v 3834 term

ABOV WCC 4C3

480V MCC 44

Bus Rated
Volits

480.0

m‘o

480.0

w’o

480.0

480.0

Proj. No. : 7752-01

AC Electrice) Load Monitoring System ver 2.10

Sargent § Lundy Engincers
Chicego, 11,

hene .mjw w]‘m mry reene

Page : 1l
Initials ¢ pfy

CRARRAREE R RN RN R TR AR

Source Number : 2 *

SEERERENRR RN AR R AR R R

Bus Running voltage and Per Cent of Bus Rated volts

Cond. 1

oM
91.6 %

439.7
91.6 %

43.7
1.6 %

439.7
91.6 %

LR
1.6 %

439.2
1.6 %

439.2
1.5 %

436.9
§1.0 %

43.3
$0.9 &

Cond, 2

46,7
3.1 8

4467
3.1 s

&46.7
3.1 s

846.7
93.1 %

4467
3.1 %

446.0
2.9 %

446.0
92.9 %

4447
92.7 %

4434
92.4 %

Cond. 3

@272
B9.0 %

427.2
B5.0 %

425.3
88,6 &

£26.2
85,8 4

425.9
88.7 %

426.3
“‘. .

426.3
88.8 %

LI
B88.5 &

423.8
88.3 %

Cond. 4

409.2
8.3 %

4082
85.3 %

407.2
8.8 &

408.2
“lo .

407.8
85.0 &

404.0
“02 .

a0
RM.2 N

408.7
Ba.7 %

06,7
84,7 %

Cond. §

402.4
BB N

407.4
83.8 %

402.4
83.8 %

€02.4
8.8 s

402.4
8.8 %

399.8
83.3%

196.8
83.3 %

398.1
83.2 %

398.5
8.1 %



