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GENERAL "’

1.1 Purgose
The purpose of this calculation is to establish the requirement
and guidelines to evaluate, verify, control and retain engireefing
design ca'culations for thermal overload relay (TOL) heaters

1.2 Scove
The scope of this calculation is to determine the desigh for TOL
heater sizes and settings and to evaluate the inghqllgd TOL heaters
for continuous duty motors and motor operated va fotors powered
fron the Motor Control Center (MOC) required for Upit 2 restart at
Browns Perry Nuclsar Plant utilizing QIR EEB design criteria,
(Ref, #5)

CITERIA ' B

The manufacturer's recammendations are

heaters, The overload heater sizes and
with the design criteria in QIR :
continuous duty motors and motor Operatsy
thermal overload heater calculation }
motors. The presently installed overle

acceptable if they do "ot exceed
criteria or ghall be replaced wi
in sect'on 2 of continuous duty
MOV mctor calculation sheet, Q

2.1 Continucus Duty notogg/

T™he following pre k'

Xy 1 selection of overload
ol ” will be in accordance
br calculations of

ve motors refer to the
performed for the individual
heaters will be considered
iits specified in the design
properly sized heaters determined
calculation sheet or section J of

2.1.1 The walkdown t,
center will
(Ref, #3) b&

's recommendations shall be followed when non-accident
peraturas of the motor and motor control centers are

A = 18°C of osch other., 1If the temperature difference i3
/ the full load curremt shall be multiplied by temperature
oorragtion factor Defore selecting the overload heater, (Ref, #5)

The ~emperature correction factcr is the ratio of motor ambient

- r3tUre COorrechicon ractor and overload reater ambient
temperature correcticn factor, (Nef, #5)
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1.1 Turpose

The purpose of this calculation is to establish the tequirements
and guidelines to evaluate, verify, control and retain engineering
calculations for thermal overload relay (TOL) selection.

1.2 $cope

The scope of this calculation is to determine the design for TOL
heater sizes and settings and to evaluate the installed 0L
heaters for continuous dutvy motors and motor operated valve aotors
povered froe the Motor Control Centers (MCC) required for Unit 2
restart at Yrowvas Ferry Nuclear Plant utilizing QIR-EER-87021
sesign eriteria. (Ref, #5)

2.0 CTITIRIA

haaters., The overloai heater sizes and settinps will be in sccordance
with the design criteria in NIR-EER-270131,

| Comtinuous “utv Motors

Tellowing is the process to be used in the selection Af thermal ' R\
overload “natars for continuous duty >otors!

T™e aanufacturer's recommendations are used in the se):ction of overload l R\

2.1.1 The walkiov {nput Zata for the moteor nameplate and motor control
center will D¢ recorded and used to perfurs the calculations.
(Ref, #3)

2ely? Temperature Corrvection Factor

Manufacturer's recommendations shall be followed when non-accident
ambient rgnperatures of the motor ani sotor comtrol centers are
within 1% 7 of ea¢h other, If the temperature difference is
Wigher, the [ull load current shall be aultiplied by temperature
correction ‘sctor efore ngleetlna the overload heater. (Ref, 4%5)

™e tenpera:tuve correction factor is the ratio of moter asbient

temperatur: Jorvection Yactor and overload heater ambient
temperatur: correction factor, (Ref. %)

i
!
cLi6 I
|
|
\
|
\
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2.1.3 Designed thermal overload heaters are sized as follows:

a) The service factor is determined from the walkdown input da
From Ref, #1 sh, 1, the derating factor is selected and
motor nameplate full load current is multiplied by the ating
factor to determine the maximum full load current td\pe
the heater table. (Ref, §) sh, 8)

b) The heater catalog number is selected for the t NEMA size
and maximum full load current calculated in I
the maximum full load ciurrent does not match er table,
use the next larger maximum motor full I cuptent and adiust

the percent setting of the overload rela equired,
¢) The degree of protection p}ovxdod by Werlocd heater is
evaluated by multiplying the maximug motpt f1ll load current

given in the heater table by 125% af /5 viding oy the motor

nameplate full load current, ( :
d) This value is then compared t Qesign criteria for

acceptance, (Ref, #5)
2.1.4 The installed thermal mtlo‘_ng ers are svaluated as follows:

The maximum motor full lo !‘;" ent given in the table is
multiplied by 1254 and by bercent setting of the overload
relay, This value is the tpdp current of the overload heater, The
trip current of the he@gqr/As then divided by the nameplate full
load current of the sgtoh/to determine the percent protection,
(Ref, 4%) Thia va (y then compared to the design criteria far

acceptance, (Ref Q%)

2.,1.8 Section {4 of iculation sheet makes the recommendation to
either leave Jf9 Instilled heater and adjust setting As necessary
or to npl . the the'mal overload heater sized in section 2
of the ca gion sheet,
2.3 otor atiyared Va otoL3
-
| The gllowing procedures are to be used for motor operated valve

/
Avalkdown input data for the motor nameplate and motor control

‘. 202.1
| #r will be recorded and used to parform the calculations,
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2,1.3 Thermal overload heaters for continuous-duty motors are sized as
follows:

a) The service factor is deternined from the walkdown input data.
‘ultinly the sotor naseplate full load current by the service
factor devating factor to determine the current to be used when
selectine a heater from the heater table., (Mef., #1 &h, N)

%) The heater is selected from the heater table for the starter
size it will be used with, The heater minimue current must b
equal to or greater than the motor full load current calculated
in Item 2.1.) a adove,

¢) leater cinimum current is deternined from the heater tables hy
the method Jescrides in G.%, "Application Tips" dated

) The degree of protection provided by the overload heater is
evaluated by aultiplying the heater sininum curreat dy 1.2% and
dividing b the sotnr nameplate full load current, (Mef. "9)

a) This value is then compared to the design criteria for
acceptance, (Rof, %)

2.144 Acceptadility of existirg thermal overload heaters will he
fetermined using the mathod descrited in 2,1.3 above and bdaged on
the following:

2) MNeaters vwill be se_ected based on an overload relay setiing of
109%,

%) TExisting heaters will “e reset rr replaced as required,

- U'etor Nmerated Vn;vv lotors

Tollowing is the process to be used in the selection »f thermal
over oad 'ieatars for notor operated valve motors:

2:0:1 The wvallidown input data for the motor nameplats and zator control
:tutcr’v§21 e recordad and used to perform the caleulaticns.
(Ref, #3
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2.2.2

2.2.3

7.3.8

ED-D2248-87022
%a0e § of 1)

Des.med therral overlcad heators are sized as follows:

Nsir/ the timeecurrent curve for tie overload relay (Def, §
Shts § through 7) locate the 13 second point and deteraine Lhe
current rating multiple for the particular gon~ of curve
selected, Locked rctor current is divided by the cumgeny rating
rultinle to calculate the trip current, Divide tri
factor f 1.2% to fetermine the heater selection curr

(Ref, #°) </

The heater catalog number is selected for the r VE'A size
and the heater selection current from heater
(Ref, #), Sh, 8), 1f the heater selection
the “eater table, use the next larger =ax
current, This value is the maxirmum full @

pter selec’ion
geent of the
heater (Im),

™ overload heator trip current (It)
multinlying maxirum motor full load
1.2% and the percent setting of the

lculated by
L (Im) by factor of
ocad relay. (Pef, #9)

er at 107% Full Load

or Curgent/Amps (L3A) hw
current for each value,
corrarsd to the time vs

Determine the trimning time of ¢
Current (FIC), 2000 PLC and Lock
dividing these velues by the tri
The nrercent values obtained 3

cuErert curves civing time
are given in %ef, i) Shts
given in Ref, § 1 Thes 8, 6
within the acoeptarc? criter
me adiusted o bring th
outlingd in OIRN MR 37

& 4 and times=current curves a'e
7. 1f the trip tirme #2oes not fill
s then cverload relay setting shall
time with the accentance criteria

Installed thermal o heaters are evaluate” as follows:

r 12 located (n the heater selection

J for the proper size N®'A starter, “he

e3¢ current 18 located ompesite the catalos

Wning the maximum motor full, load surremt |
>+ 2,2.9 atove to delermine the triprime time

sater for 1008 FIC, 2000 PLC ard L),

T™e heater catal:
table (Mef, Ml =
mAXLIPUN MOS0
rumter, Afe
fallow steps
of the over

faction

eLther ¢
neces Sa M
ai2ed

malculaticn sheet makes the recommandation
ve tre installed heater and addust the satting ar
to reclace thermal overload heater with U@ one
ect.on 3 of the calculation sheet,

|

|
1f the Locked Rator Current/Amps (LRA) 18 to e detorsined fpom |
tha V0 code latter, celect the value frem See, 1.0 PO Tanle |
$30«71%) ard multioly bv the motor rated ~orsecsuer, ™Se WA
valde obtaimed 12 Aivided by the scuare root of trras ard the |
tr rates voltiase to determine the motor Locke+d Sogsr
geent /\res (0N,
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2.2.2

~J
(3]
o

2.2.4

Thernal overlcad heaters for motor operated valves are sized as
follows:

a) Using the time-current curve for the overload relay (Ref. #1
Shts. 5-7) locate the 15 second point and determine the
current rating nultiple for the particular zone of curve
selected. Tlocked rotor current is divided by the current
rating multiple to calculate the trip current, Divide trip
current by factor of 1.25 to determine the heater selection
current. (Ref., #9)

b) The heater i{s selected for the starter size it will be used
with, 7The heater selected should have minimum current rating
equal to or less than the current calculated in 2.2.7a above.

¢, The overload relay trip current (It) is calculated by
multiplying heater minimum curtcn: (Im) by factor of 1.25.
(Ref. 79)

d) Determine the tripping time of the heater at 1007 Full Load
Current (FLC), 200% FLC and Locked R0tor Currant by dividing
these values by the tripping current. The percent values
obtaine’ shall be ugsed to determine the maximum ani ainimun
trip tines from the heater curve operating band and recorded
on the calculation worksheet. The heater tripping zones and
time=current curves are siven in TVA memorandun Jated
“arch 2, 1947 (RINMS B22 270302 012), The values ottained
will then be compared to the criteria cutlined in
QIR=REER=27031 to \er.fy the acceptability of heater selected,

Acceptability of existing thermal overload heaters will ka
determined using the method described in 2.2.2 abuve ard tased on
the follouing:

a) Meaters will be se.acted based on an overload roluv setting
of 100%,

b) Exiscing heater  will he reset or replaced as required.

If the Locked Rotor Current/Amps (LRA) is to be determined from
the NEC code letter, select the maximum value from Sec. 2.5 ''EC
Table 430-7(YH) and multiply by the motor rated “orsepover. The
VA value obtained is divided by the square reot of three ani the
motor rated voltage to determine the motor loched 2otor Turrant.

For cases where t’ » 200% FLC criteria stated in NIR=SFN<R7031 {s
not met, acceptab..ity of the selected heater {3 nroven by
demonstrating that full load current can be carried “or at least
the notor duty cycle which is greater th..n 2 times the valve
stroke tina Tuls n2ets the alternate criteria stated {n the 2IR.

R\
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QODES AND STANDARDS il

3.1 National Electric Code - NFPA 70-1987, 430-32 & 430-34 for
Continuous Duty Motors.

3.2 IEEE Transactions - Vol, PAS-100, No. 1, Jan, 1981, N, A3,
Motor Overload Protection for Motors on Motor-OperaN falves,

3.3 National Electrical Manufacturers Association (Néﬁ - Standards.,

3.4 American National Standard for Electrical .- stems and
Equipment - Voltage Rating (60 Hz) ANSI C8 > g82.

3.5  National Electrical Code - NFPA 70-1987,/3¢410¢ (C3).

3.6 National Electrical Code - NFFA 70-1987, Xab 430-7 (b).

ASSUMPTIONS

4.1 Assumptions will be made feor aquired data to perform the
calculations where the walk ifput data is not available,

Assumptions shall be noted in th€ calculation sheets based on
the following doo.xmentat:.o_uk
a) TVA's design appro@ dfrawings and BEQP walkdown input data
b) Manufacturer's publighed data
¢) By similarity 'ﬁ g/motors with same characteristics (e.qg.
used for ali gotions, same size MOV operator, same
horsepower, SdgCrased on same contract).
d) vendor dm@ )

4.2 Locked rotor bryent for small motors below 1/2 HP that are not
listed in 327, éference tables will ce six (6) times full load
current z\z 0-1987, 430-110 (C3)).

4.3 Contxgzg duty motors will be considered to be a Design B,
Cl:q sulation, 40°C Rise, NEC Code C, continuous duty and a
S a/Factor of 1 unless stated otherwise in the walkdown
@t data (Ref, 43).

4.4 ambient temperature differential is assumed to be less than
F°C for all continuous duty motors where the average ambient
emperature does not exceed 40°C,

DESIGN INPUT DATA

Ref, 8] Technical Justification - Thermal Overlcad Heaters (RIMS 822

870302 013).

Att, A: General Electric publications for CR124 overload
relays and heaters applications, sneets 1 through 8,
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3.0 CODES AND STANDARDS -
3.1 National Clectriec Code = !IFPA 70-1787, 430-32 & 430-34 for Continuous Duty
‘lotors.
4,2 IEET Transactions = Vel, PAS-100, No. 1, Jan. 1981, Pg. 43, Motor Overload
Protection for !lotors on !lotor-Operated Valves.
31,3 Yational Electrical Manufacturers Association (MEMA) - Standards.
3,4 /merican Yational Standard for Electrical Power Systems and Cquipment =
"oltage Rating (60 !lz) ANSI C84.1 1982,
3,5 ‘iational Electrical Code = NTPA 70-1987, 430-110 (C3).
3.6 “ational Electrical Code = NFPA 70-1987, Tab 430-7 (b).
4.0 ASSUI'PTIONS
4,1 Assumptions will be nade for the required data to perfora the calculations
where the walldown iaput data is not available. Assumptions shall bde
noted in the calculation sheets based on tha following documentationt
a) TVA's design approved drawings and EOP wallidewn input data
%) Manufacturer's published data
¢) By similarity among motors with same characteristics ‘e.7. used for
alie functions, same size OV operator, same horsepover, purchased on
same contzact).
d) Vendor drawings.
4.2 lotor data may be obtained from TVA Nesign Guicde DS=-F2,4,56 L{f unavailable
from walkdown ‘ata or throuph assumptions descrided in 4.1 above.
4,3 Continuous duty motors will be considered to Ye a Desien B, Class B
Insulation, 40°C Pise, 'EC foda C, continuous Auty and a Service Faector of
1 unless stated otherwise in the walkdewn input data, (Tef, #3)
4,4 The ambient temperature differential is assused to he less than 1R°C for
all equipment where the average anbient tenperature dces not exceed 40°C.
5.0 DE3IGE INPUT DATA

fles

*af, #1 Technical Justification = T™her=al Overload “eaters (IM3 P22 870202

013).

Att. A¢ General Flectric publications for CR124 overload relays and
heaters applications, sheets 1 through 2.

Shieet 1 ~ 'low to '1se heater tadles.

Sheet 2 = Overloa!l relay heate= tripping zones for open relay-oran

"

starter or enclosec starter-sizes N0, 0, 1, 2, and ¥ = Drawing
1221'1A155-3,
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Sheet 1 - How to use heater tables, ™

Sheet 2 - Overload relay heater tripping zones Wy
relay-open starter or enclosed start
1, 2, anéd § - Drawing #231HAL65 -(éf

zes 00, 0,

Sheet 3 - Overlocad heaters tripping zones n and enclosec

gize 4 starters - Drawing 4545 1.

nes for size 3

.

Sheet 4 - OQOverloa? relay heaters tripp
starters - Drawine #K-9770791

Sheet 5 - Time=Current characteristi urves for series 00, 0,
1, 2, and 5 starter ovegploa’y reaters - Drawing
231HAl65-2, Read with $2 listed atove,

ice curves for size 3
- Drawing #K-9770790-1,
ad above

Sheet 6 = Tirme=Current charact
starter overload healf®
Pead with sheec :a%

Sheet 7 - Time=Current characyeri.stics curves for size 4
starter overlogd rfaters - NDrawinc ¢55-172381-1, Use
with sheet # ifted atove,

o

- (verloaé he
instruction

Sheet gelecticon table evsracted from

~dnual GEH=-2614C,

Att, B: General, “Yeftric acproximate motor full load current
rat;nq‘i&! motors from 1/4 HP te 400 EP, Sheet 1
of 1

;.c. Publication A%2/01 (4/1933) - Potork #
data for Motor Operated Valves (55C 01057 D,
:"‘03 .

Ref, 42 Rotork Contr
7874305 480V

¥ -m-c?-op?

Ref, £3 talkdowry/In

wn ™

Data - 'otor & Motor Contrel Canters

(AIRRZP 14, DIRENDATONS, NIRAQPATNAS, DIRENTIRITNGE, "M=1083 &
wn-xozz}/
Baf, 44 Gen mlectric letter for sizine Therral Overlsad Heaters

(® 2 2370126 7192).
elease QIR FE8 37771 (NIMS P& 8703102 902),

hanical Valve Metor “rerator tabulation drawines (4712268
ries),

American Mational Star-ard far Electrical Pawver Systerms and
fauirment - Voltage “atiacg (A0 Hz) ANST 84,1 1082, Pace 10,

Envirenmental drawings (A7228 Series),
2, 19 Ceneral =lectric Funiication - Instructions, Installatien and
-

s & 99 i '
‘ainsenance of 00 Lin? “totor Contral Center IPM-I714F,

Contract 487122,
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3 = Overload heaters tripping zonse for open and enclosed
size 4 starters - Prawving #5451296-1,

4 - Overload relay heaters tripping zones for size 3
starters = Draving #K=9770791-1,

§ « Time-Curreant characteristics curves for series 00, 0, 1,
2, and S starter overload heaters =~ Nrawing 231HAL165-2.
Read with sheet #2 listed above.

f = Time=Current characteristics curves for size 3 starrer
overload heaters = Drawing #¥=-3770790~1., Read with
sheet #4 listed above

7 = Tine-Current characteristics curves for size 4 starter
overload heaters = Drawing #55-1723P1~1, Use with she2t
# 2 listed above.

8 - Overlosd heater selection table extracted from
instruction manual GEM=2614C.
By General Electric ajproximate motor full load current

ratings for motors {rom 1/4 4P to 400 HP., Sheet * of 1,
Rotork Controls Inc. Publication AE2/01 (4/1923) = Rotur: #
7274205 ROV ‘'otor ‘ata for Motor Cperated Valves (55C 71037
D, X =01-08=01) Pg. 5 N=02,

Walkdown Input Data = Motor & lfotor Control Ceuters
(QIREQPP6072, NIREOPR7D0S, QIRECPRTNAS, AIRECPATO96 & 1TW=1174)

General Zlectric letter for sizing Thermal Overload [leater:
(RIMS 322 870126 702).

VIR Nelease NIR ZED 3702) (-;,;f'z T43 £70203 ©93), Supplemented
by Memorandum (Guha to » RIMS B22 68012 Oll.

Hechanical Valve !lotor Crer3for tabulation drawings (47427
Series).

American National Standard for Nlectrical Power Systers ard
Equipment =~ Volrage Ratings (60 Ha2) AMSI C84.1 1782, Page 7.

Environmental Aravings (47V275 Series).
fenaral Mlectric Publication = Instructions, Installatien an“
Maintenance of 7700 Line ''otor Control Center GEE-26147,

fontract  "141°F2,

Seneral Tlectric “Anplication Tips" dated 2/11/22, ne, N1 47
Ceneral P :pose Zontrol Dapartment.,

TUA Elaectrical Tesign Cuide DG-32.4.8 Rev O

R
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6.0 CALCULATIONS

The calculation for TOL Heaters are prepared on individual set of sheets
as identified in the calculation index and contain the following:

a. walkdown Input Data

b, Manufacturers Data

c, Definitions

d. Acceptance Limits

e, Calculations

£ | Design of Overload Heaters

g. Evaluation of Installed Overload Heaters
he Comments

7.0 SUMMARY OF CALCULATION RESULTS

480V Reactor MOV B4 2A

——e

42 MCC Compartments have been evaluated in this calculazion.
4 MCC Compartment have been addressed by prerequisite
ECN's.,
45 Individual TOL Heater calculations prepared.
3 Installed TOL Heater sizes and settings have been

determined acceptable,

&: g Installed TOL Heat2r sizes have een determined
acceptable but require resetting,

240 1nstalled T™OL Heater sizes have heen determined
unacceptable and require replacing and setting.

o) TOL Heater calculations have unverified assumptions,

EL182
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CONCLUSIONS

All thermal overload (TOL) heaters required for Unit 2 restart have been
designed and the installed TOL heaters have been evaluated for
compliance with the QIR EEB 87031 design criteria. The evaluation of
the installed TOL heaters has determined:

8.1

8.2

Acceptable - Use as is,
The following Motor Control Center (MCC) campartment reater sizes
and settings have teen determined acceptable:
cgEtc NO. ' | O
R R T 4 A
Ttk 7¢€
Gh—
+oh—Maia-Pusoine-Turning Gear)

T
16A

26
e
e
Acceptable - Reset,

The following Moror Control Center (MCC) compartment heater sizes
have been determined acceptable but require resetting:

Compt, No. Comer. No.
ot LA

¥§¥$$i355;4#84§

— e ———————

Ri
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8.3 Unacceptable - Replace.

The following Motor Control Center (MCC) compartment heater sizes
and setting have been determined unacceptable:

Compt, No, Co . No. Co ‘
1A (slow s ) | A (FAST SPEED) RIA
28 s 1D (2A1) ROB
48 10 (2A2) Gacs.
iC 1D (243)
= 18 RIE
= |0A (MAIN TURBINE TURNING GEAR) RIOF
e 1A (PIG&Y BACK MOTER)

TE f1A
- e
ILE
or A€
1%8 17A
4 17E
6e 6A
17C ,3&
18¢
19A

8.4 Prequisite

The following Motor Control Center (MCC) compartments have not
been addressed in this calculation:

compt, No,

11 £ (See ECN-P1117)
138 (See ECN=P3118)
13C (See ECN~PL17)
14 3 (See ECN-P3118)
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9.2

9.3

19.98|REV-1
ED-Q2268-87322
Page 11 of 11
REFERENCES
9.1 Company Procedure

E-30-TVA-BFNP - Preparation, Review and Approval of Calculaticne
for Browns Ferry Nuclear Plant,

E~76~-TVA-BFNP - Procedure for Design Verification for Nuclear
Power Plants,

E-77-TVA-BFNP - Procedure for Identifying, Selecting and
Documenting Design Inputs for Nuclear Power Plants,

E-7-TVA-BFNP - Processing Drawings for Review and Approval,
I-5-TVA-BFNP - Site Document Control,

PJ-1-TVA-BFNP - Project Filing System,

TVA Procedure

BFEP-PI-87-29 - Procedure for Assignment of Document Numbers,

NE? 3.1 Calculations
NEP 5.1 Design OQutput
NEP 5.2 Review

™A Calculation

Electrical Equipment Required to Support Unit 2 Restars
RIMS# B43 860206 312,



CALCULATION NO. ED-Q2268-87322

4

\

SHEET 1,1 OF S0

.

THERMAL CVERLOAD HEATER CALCULATION REV, 0 DATE 3-/
BOARD REF 480V REACTOR MOV 8D 2 COMPUTED B ”—-‘-’M—’?——M—
UNIT # 2 CHECKED BY - DATE 3 - /S ~5&
CALCULAT™ON INDEX SHEET #1 RK 7:3088 ooy
31@_1-_&2;:.41

Item Compt. Description Taq Data Rev,

No. No, No. Sheet ¥ Code

1 - Calculation Index Sheets 11-1.2 »# |

2 1A Sht-dn Bd Rm Exh Fan 2A (Fast Speed) 2.1= 2,3 |

3 1A Sht-dn B8d Rm Exh Fan 2A (Slow Speed) 3.1« 3.3 &,

4 1D Turbine Brg Lift Pumps Assy A (2Al) 4.1- 4.3 F |

5 D Turbine Brg Lift Pumps Assy A (2A2) §0=-5.3 @& |

6 1D Turbine Brg Lift Pumps Assy A (2A2) 6.1- 6.3 & |

7 28  RHR Qutboard Viv FCV-74-52 7.1=- 7.3 2 |

8 4A RHR Pmp 2A Cooler Fan 8.1- 8.3 & |

9 43 Fuel Pool Make-up from mRHR Cutbd V1v FCV-78-62 9.1- 9.5 & |
10 4C RHR Pmp 2A Suction V1v FCV-74-01 10.1-10,5 & |
13 4B Drywell Equipment Drain Sump Pump 22 11.1=11,3 - |

1 5C RHR Pmp 2C Suction Viv FCV-T74-12 12.1-12.5 &
13 5E Drywell Floor Drain Pump 2A 13,1-13.3 &

14 BA Core Spray NW Room Cooler Fan 14.1-14.2 =21
15 6C RHR Sht-dn Cooling Suction V1v FCV-74-02 15.1-15.5 & |
16 6E RHR Disch to Main Condenser V1lv PCV-74-32 16.1-16.53 & |
17 78 Drywell Cont Air Compressor 2A 17.1-17.3 a0
18 7C  RHR Sht-dn Cocling Suction V1v pov-74-13 18.1-18,5 21 | Rl
19 7E RHR Sys 1 Flush Viv FCV-74-104 19.1-19.5 & !
20 8c RHR Sht-=dn Cooling Suction Isel Viv FCV-74-48 20.1-20.5 4 |
21 982 Fuel Pool Fltr Dmnrlzr Quthd Isol Viv FCV-78-64 21.1-21.5 & |
22 0 Fuel Pool Fltr Dmnrlzr Bypass V1v FCV=78-43 22,1-22.5 & |
23 9E Fuel Pool Isol V1v FCV=78-67 23.1-23.5 < |
24 10A Main Turbine Turning Gear 24 .,1-24.3 2 |
25 10A Main Turbine Turning Gear (Piggy Back Mtr) 25.1-28.3 e
26 11A Reactor Wtr Clean-up Holding Pmp 2A 26.1-26,3 & |
27 118 Core Spray Pmp 2A Suction Viv PCV=75=02 27.1-27.5 & |
28 11¢ RHR PCS Isol Viv FCV=-74-37 28,1-28.3 < |
29 118 KR Containment Spray Viv FCV=T4<61 20, lecea < |
30 128 Core Spray Pnp 2C Suction Viv PCV-75-11 30.1-30.5 & |
1 128 RHR PCS Spray Vv PCV-74-38 31.1-31 2% &
32 138 Core Spray Qu:board Vlv FOV=TE=23 32 . l==e= - |
33 13€ RHR Containment Spray Viv FCV=T3=60 133, lece— & |
14 14A RHR Pump 2C Cooler Fan 34..-34.3 & |
35 148 Core Spray Inboard Viv PCV=T75-25 35 ,lee—— - |
36 148 Core Spray Sys 1 Min Plow Byrass 'lv PCV=78-09 36,1-36,5 <
37 16A Main Stm Line Drain Viv PCV=)1-58 37,1-37.5 & |
38 1 RWCU Sys Isol Viv PCV-63-0. 38,1-28.5 - |
19 17A Drywell Blower 2A-3 39,1-39.3 a
0 17¢ RHR Heat Exch A Serv Wtr Disch Viv V-23-34 40,1-40.5 & |
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CALCULATION NC, ED-Q2268-87322 SHEET 1.2 OF S0

THERMAL OVERLOAD HEATER CALCULATION REV, 0 DATE 37257
RE REACTOR BD 2A COMPUTED BY DATE 3412 <7
CHECKED BY __— UM DMES 5.58
 RK 7-2/-88
CALCULATION INDEX SHEET #2 R T lggy,,
v
Item Compt, Description Tag Data Rev,
No., No. No. Sheet § Code
41 17E HPCI Stm Supply Line Isol V1v FCV-73-2 41,1-41.5 ~F|
42 18a Drywell Blower 2B-3 42.1-42.3 |
43 12¢ RHR Heat Exch C Serv Wtr Disch V1v FCV-23-40 43.1-43.5 2
44 18E Core Spray Test Viv PCV-75-22 44.1-44.5 0|
45 19A RCIC Turb Exh Vacuum Relief VLv PCV-71-59 45.1-45.5 & | R
46 R9A RHR SW Comp* 7 Sump Pump A 46.1-46.3 & |
47 R9B RHR Sw Compt D Sump Pmp A §7.1-47.3 2 |
48 ROC2 250V sht-dn Bd Bat Rm Cxh Fan 2A 48.1-48.3 2|
49 R9E 250V Sht-=dn Bat Rm Supply Fan 2A 49.1-49.3 o~ |
50 R1OF Cont Atmos Mont Sys Analyzer Return Pmp 50.1-50.3 & |

EL182



(

CALCULATION N0.£p-R2Z268-87222 SHEET Z.1 OF

. THERMAL OVERLOAD HEATER CALCULATION REV.O _ DATE 3-/2-4
B REF, . COMPUTED BY 772 DAIE 3-/2-73
‘N DWG. NO. 290 -2 ECKED BY - D\A___DATEZ. 557

COMP /4 EQUIP HPWW

easT SPEED)
CONTINUOUS DUTY MOTORS

PREPARED RY 7-7/-58 lREV |

WALKDOWN INPUT DATA: (REF # 3) CHECKED 93, 74098 |REV
MOTOR CONTROL CENTER DATA:

STARTER MFGR. MODEL s SIZE ___/

0/L RELAY TYPE mr'mﬁf%z'és E ggiz3c7-724 SETIING 5 2%
MOTOR NAMEPLATE DATA: _
H.P. _&__ VOLTS 440  FIC 7. PHASE _3  INS. CLASS NEC CODE
DOTY Zonr. S.F. /5. TEMP RISE _== — 'DEG C. AMBIENT 40 DECC

AMBIENT TEMPERATURE: (REF #8) *

’  GHuToN BD Rr NOT PART OF #ARSH
MOTOR AMBIENT TEMP &+ _ DEG C .A,—’A/V/,ea»m/s;r ,q»_r,{ LG s 93O -3
STARTER AMBIENT TEMP 4&2&2 DEG C /EUVV-CS - - .

' MANUFACTURER'S DATA: -
O/L FACTOR (D.7.) (REF# /-8¥./ ) /-/5 " TEMP CORRECTION PACTOR (TCF - )
HEATER TABLE: (REF 41 -S4. 8 )

DEF INI TIONS

RELAY :
I (r) ---HEwRER-TRIP CURRENE—MIN!"MV M |

I (@) == MARIMM-FELE-16AD CURRENT CORRRSPONDING TO T.JE HEATER CATALOG 3 ~RELAY |
1.25 == GENEPAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MASHEM-TRIP CURRENT .
D.F. == MOTOR DERATING FACTOR BASED ON MOTOR SERVICE FACTOR. (REF #1 SH 1) (!
I(n) = MOTOR NAMEPIATE FULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRENT |

V. LTS

ACCEPTANCE LIMITS:

IPROTECTION FROM 128 % 10 [V (REF 45)

OVERLOAD HEATERS TANGE —mo'n"éﬂ to 115%

CALCULATIONS : )

1s MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES .~ NO
IF YES;

I (adjusted) = V (naeplate) x I (nameplate)
. V (operating)

I (adjusted) =

FOR THIS CALCUIATICN I (n) = I ADJUSTED = AMPS

00s51T
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_ CALCULATION NO.ED-R2248- 22 SHEET 2.2 OF S¢
) . THERMAL OVERLOAD HEATER w"cumu;'—nou REV.O DATE 3-/2-72
v cmrmn Y f;{"'—z— DATE 3-/=-97

* g z D%o m. h&!é 3 - > g
COMP EQUIP REF. G#Wrﬁw =
, -L/AST SPEED)
i X OAD HEATER SELECTION
: TR CVERLOAS EIELIER PREPARED &K 7:/ogg|
(a) ION OF HEATER SIZE (REF #5) CHECKED g_@_l
I(n)xD.F. = (USE D.F. PER REF #1 SH 1) ‘
7/ I(ﬂ)x /'0 Do'a ® 7‘/ ms

CATALOG HEATER SIZE _g,ggw €q.55A
Ha)= Zgd- 765

(B) CALCUIATION PR OVERLOAD HEATER SETTING:
CALCULATE % FAOTECTION USING HEAVER SETTING OF 1002

__-:o_%_x(-)xlz % 100 z* / 7/ I1(n)=/35 %
T
DOES THE % PROTECTION PALL WITHIN THE ACCEPTANCE LIMITS?

" YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.

) NO - DETERMINE HEATER SETTING TO MEET THE % PROTECTICN ACCEPTANCE
CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALIE.
T *= [T PROTECTION x I(n) ] / [I(m) x 1.25]
T =

T =

1S X SETTING WITHIN THE OVERLOAD HEATER RANGE?
YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTEZD.
NO <~ THE OVERLOAD HEATER HAS BEEN IMPROPERLY SIZED.

3. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
15 THE HEATZR SIZE THE SAME AS CALCULATED IN SECTION 28?7

YES - 1S THE HEATER SETTING THE SAME AS CALCUIATED IN

SECTION 2B?

YES - THE INSTALLED OVERLOAD HEATER SIZE AND SRITING ARE
ACCEPTABLE. PROCEED TO SECTION 4. !

NO =~ THE INSTALLED OVERLOAD HEATIR SIZE IS Acézrruu.
FIELD TO RESET SETTING. PROCEED TO SECTION 4.

S NO = PREEH A TR OO NG 5 : - ‘as ,
N — _REPLMCE HEATER,(PLOCLED To sBcTioN ’ '
|

|

|

f W’ - oo St 2 et
)
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CALCULATION NOLD-R226R-87322 SHEET 2.3 OF 50

 THERMAL OVERLOAD HEATER CALCULATION REV. O DATE 2 -/2-2.7
BOARD REF. s B COMPUTED BY 777 DAITE a-/=-77

,"UNIT ¥ 2 — Dm.'ZNOE_. ﬁ%ﬁz%-é{jocﬁ ECKED BY D4th DATE 2./ 5-61
cor ¥ A EQUIP REF. Siy7pom 0. z o_2d ,

FRs 2D

{ -EVALUATION-ORINSTALLED—OVEREOAD-HEATER-PROFEGTEON=  PREPARED RXK 7.2{57
~FPROFECTION—=—Ht > Hm—r366— CHECKED 1/m 7,;9.ia|REV"
]

. e e et

4, THIS CALCUTATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD

HEATER RAVE BEEN CORRECTLY DETERMINED T0 BE:

OVERLOALU HEATER SIZE £g/z23e=3d4. C9 SSA
OVERLOAD HEATIR SETTING __ —pre—ro—— /OO 7,

. COMMENTS ¢ ~ Wy .
el pmiabi—— REPLACE THE WSTALLED TOL
HERTERS WITH THESE SHowA AROVE

R1

R\
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CALCULATION NO.Zp2-R2248-87322 SHEET 3.1 OF 50
THERMAL OVERLOAD FEATER CALCULATION REV.O DATE 3-/=-27
: [ED BY 7%#. DAIE R =47,
D\ N DATE 2.5k~

o0 2 -
?mu.s,cz' Zo)
CONTINUOUS DUTY MOTORS
PREPARED RK 72/-88
CHECKED g[g_v .29 _Q_‘

WALKDOWN INPUT DATA: (REF # 3)

MOTOR CONTROL CENTER DATA:

STARTER MFGR. G & MODEL c/0 9 £O SIZE /
0/L RELAY TYPE o o/z4  HEATERR SIZE 2g/232 2.204 SETTING = 25

¥OTOR NAMEPLATE DATA: — (D.

H.P, /-2 . VOLTS ﬂ FILC PB&SE > INS,. CLASS 8 NEC CODE__ T
DUTY <on7  S.F. 445 TEMP ﬁgl DEG C. AMBIENT ﬁ pEC C

AMBIENT TEMPERATURE: (REF #8) @ cHEZ SH. -3 .

MOTOR AMBIENT TEMP & #0 _ DEG C SHUT DOWN EOARL Rem NOT PAR] or
STARTER AMBIENT TEMP & t DEG C HARSH ENVI/TONMENT FER SWG

+7ul 930~ ;,”V [
MANUFACTURER'S DATA:

O/L FACTOR (D.F,) (REFS /- sy./ VY _ /@ TEMP CORRECTION FACTOR (TCF_— )
HEATER TABLE: (REF #1 -S4. 8 )

DEF INI TIONS

I (¢) --mer CURRENT MINIMUM

I (@) == ARt NT CORRESPONDING TO THE HeATER CATALOC :? &U"(
1.25 = GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISEING mmr CURRENT
D.F. == MOTOR DERATING FACTOR BASED ON MOTOR SERVICE FACTOR. (REF #1 SH 1) RI
I(n) = HOTOR NAHDIATE !TJ'LL LOAD amm OR ADJ'US"!D HO‘!'OR r'm. LOA.D CUR.RB!T

ACCEPTANCE LIMITS:

TPROTECTION FROM 125 Ye 0 /A0 Ve (REF 095)
OVERLOAD HEATERS 0 to 1158
{
CALCULAT IONS :
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES .~ NO
IF YES; T

1 (adjusted) = V (unupluc) t I (nameplate) \
. V (operating.

I (adjusted) =

FOR THIS CALCULATION I (o) = I ADJUSTED = AMPS

0051T



CALCULATION NO. Eo-gg;g gﬁzz suzn 2.2 OF 50
") . THERMAL OVERLOAD HEATER nou REV.O DATE 2., =-47

T2 EEE Bero PP L

2.

" oI Wﬂﬁ%@ﬁmﬁf—& /,w_g

MOTOR OVERLOAD HEATER SELECTION PREPARED RK }.2+88

CHZCKED ¢ 1-29-88
() TON OF HEATER SIZE (REF #5) ' F‘—-Ll

I(n)xD.F. = (USE D.P. PER REF #1 SH 1)
26 I(a)x /-0 D.F. = 2. G AMPS

CATALOG HEATEK SIZE w C3.26A
I(e)= g—go- 2.61

(B) CALCULATION FOR OVERLOAD HEATER SETTING: K|
CALCULATE % PROTECTION USING HEATZR SETTING OF 1002

#I—I(.) x125 4 100 % /2.4 1(=/25 %
A |
DOES THE % PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS?

" YES - THE OVERLOAD HEATER SIZE AND SETTING RAVE BEEN PROPERLY SELECTED.

NO = DETERMINE HEATER SETTING TO MEET THE I PROTECTION ACCEPTANCE
CRITERIA BY USIM THE CLOSEST ACCEPTANCE LIMIT VALUE.

2 * = (% PROTECTION x I(a) ) / (I(a) = 1.25]
T =

T .

IS % SETTING WITHIN THE OVERLOAD HEATER RANGZ?
YES - THE OVERLOAD HEATER SIZE AND SETTING BAVE BEEZN PROPERLY SELECTED.

NO =~ THE OVERLOAD HEATER HAS BEEN IMPROPERLY SIZED.

EVALUATION OF INSTALLED MOTOR OVERLOAD SEATIR

TS THE HEATER SIZE THE SAME AS CALCULATID IN SECTION 28?7

YES - IS THRE HEATER SETTING THE SAME AS CALCULATED IN

SECTION 287

YES - THZ INSTALLED JVERLOAD HRATER SIZE -ND SETTING ARE
ACCEPTABLE.. PROCEED TO SECTION 4. !

NO =« THE INSTALLED OVERLOAD HEATER SIZE IS .&CCII!TA.BL!-
FIELD TO RESET SETTING. PROCEED TO SECTION 4.

R1
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CALCULATION NOLD-R224A-87322 SHEET 3.3 OF 50
"HERMAL OVERLOAD HEATER CALCULATION REV. O DATE 3-/=-38
BOARD REF. 49, / & o2 Moy B . 24 COMPUTED BY oiis DATE 3-/C-2F .
. * UN - DWG, NO.4582200 -7 & gCRECKED BY N DATE 8-S - v &
COMP ¢ /A EQUIP REF.gWuT Lol £CAR "DOMS EHALST N ZA
(Ployl 2FEEP)

PREPARED 2k 7-2/-88
CHECKED 9. 39- 8%
—EFG—HeNfEfo——iiele-iidn—iO8 = 3&_——

IREV.I

AR
4, THIS CALCULATION HAS VERIFIED THAT THE SIZZ AND SETTING OF THE OVERLOAD

HEATER HAVE BEEN CUARECTLY DETERMINED TO BE:
OVERLOAD HEATIR SIZE Z2/ZSebbmtriri— C 3,244 R
OVERLOAD HEATER SETTING /00 %°

Spicis] eV

e )

(LMoL NA o s W oL vy

DROYIDED fIOM MO FOR A el DAFA B/E SH TPONM
B8O RA ZxH. FAN 34 coudlBersD o pdov, FEACTER M.
B BA cemP. |A, By PrrlmR]; y 8F EPUOMENT

00517
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CALCULATION N0.ED-R2268-87322 SHEET #.2 OF 50
) . THERMAL OVERLOAD HEATER CALCULATICN Sl REV.O DATES /-7

BY . 7ozt DAIE3-2-37
2 DAL TE3 ., -5
LIFT P Af ARSEMBLY B (EA]

: . PREPARED RK 7.2/-88|
2.  MOTOR OVERLOAD HEATER SELECTION CHECKED a3l RV,
: (A) CALCUL4TION OF HEATER SIZE (REF #5) 3
I(a)xD ., =+  (USE D.F. PER REF #1 SA 1) |
/483 I(a)x __ 08 D.F. = )3:35 AMPS

CATALOGC HEATER SIZE c_:ig Cig.CR
I(m)=

(B) CALCULATION FOR OVERLOAD HEATER SE™TING:
CALCULATE % PROTECTION USING HEATER SETTING OF 100%

I(a) x 1.25 A 100 =/ /té’,ﬁ I(n)=/2 %
7S
DOES THE % PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS?

Rl

./ YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.

) NO - DETERMINE HEATER SETTING TO MEET THE 2 PROTECTION ACCEPTANCE
CRITERIA BY USTNG THE CLOSEST ACCEPTANCE LIMIT VALUE.
2 * = (2 PROTECTZON x I(n) ] / (1(a) x 1.25]
T .

LT *a

IS 2 SETTING WITHIN THE OVERLOAD HEATER RANCE?
YES - THE OVERLOAD HEATER SIZE AND SETTING BAVE BEEN PROPERLY SELECTED.
NO =~ THE OVERLO/D HEATFR HAS BEEN IMPROPERLY SIZED.

el

3.  EVALUATION OF INSTALLZD MOTOR OVERLOAD HEATIR
TS THE HEATER SIZE THE SAME AS CALCULATED 1N SECTION 287

YES - 1S THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 237
YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTASLE, PROCEED TO SECTION 4. |

NO = THE INSTALLED OVERLOAD HRATER SIZE IS ACGEPTABLE,
PIZLD 70 RESET SETTING. ~rROCRED TO SECTION 4.

- e el

"~ NO - 3
 REPLACE WERATE S (PROCEEC ™= "gerion) &
A A T N B NG B B S-SR D H AT SR — T i PSR RPN
et b S A TR P AMP— Ri
) " ﬁrt LT . e e

00351T




. CALCULATION NOLD-R2Z4A- SHEET 4* .3 OF 50
") . THERMAL OVERLOAD HEATER CALCULATION REV. O DATE 3-/2-77

BOARD REF. 7 . . "COMPUTED BY i @3-/5.4',' 2

o UN Dmo - - - Z. EY D (k DATB 5-‘ s {r
CoMP 7 /o EQUIP r.nu?awg_.'_éé LT Pt ASSEMELY A L2A1)

{ PREHARE" RK 7-.7/-88

I EIOTECTION a0 CHECKD 3@ ,
; gty S ———ifm 100~ -

))W'_—

4, THIS CALCULATION HAS VERIFIED TFAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER HAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE €/2 3ureswi— C /8 OB

OVERLOAD HEATER SETTING __ wiifiiia /00 T

5. COMMENTS ! skt i i BB b iy b ey

REPLACE INSTALEL TOw« HEATERS WITH THOSE cHpwr ABOVE,

Q Asswmprion: pdE w/ s4 5

00351T

R




»)

-

-
/ "

CALCULATION NO.£p-R2248-87322 SHEET & .1 OF 50

- THERMAL OVERLOAD HEATER CALCUIATION REV.O DATE 3 /272

BOAPD RE ,,‘m z >4 COMPUTED BY 7% DATE 3/ =05

N S0 dbg 2250 =2 FOCIEGED 3Y = T . £ S |
coMp ¥ /o EQUIP REF. 7UR&/NE EK¢ LIET Pyt ASSEIIRLY 4 [242) |

CONTINUOUS DUTY MOTORS
PREPARED RK 7-2/-68 l
-\. u

WALKDOWN INPUT DATA: (REF ¢ 3) Q*ECKfogﬂs 7-29-88 |
MOTOR CONTROL CENTER DATA:
STARTER MFGR. MODEL crR/0é o SI2E / &
0/L RELAY TYPE <x HEATER AT smzﬁﬁ
MOTOR NAMEPLATE DATA:
bt e TIPS ey ™ Y ot i et

(D see sd. 5.8
AMBIENT TEMPERATURE: (REF #8)

MOTOR AMBIENT TEMP &40 DEG C TORBINE BULLING NOF AT OF ,4,4@/
STARTER AMBIENT TEMP < 40  DEG C EyIRONMENT PER oWE FIW 2003 V. £,

MANUFACTURER'S DATA!

O/L FACTIOR (D.7.) (REF? /-8¥-/ ) -9 TEMP CORRECTION FACTOR (TCF -~ )
HEATER TABLE: (REF /1 - SN
DEFINI TIONS

LAY
I (t) -&ﬂ-"an CURRENT . MiNIMVM t
I (m) —m—:wﬁmn CORRESPONDING TO THE HEATER CATALOG 4 _RELAY *
1.25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING-MASEMEM- TRIP CURRENT R\
D.F., == MOTOR DERATING PACTO2 BASED ON MOTOR SERVICE FACTOR. (REF #1 SH 1)
I(n) == MOTOR NAMEPLATE FULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRENT

ACCEPTANCE LIMITS:

ZPROTECTION FROM /B Ve 0 /80% (REF #5)
OVERLOAD HEATZRS TANGE FROM 05% to 115% '
CALCULAT IONS : . :
1.  MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED ____{_ YES _____'NO
b ! (adjusted) = V (napzpiare) x I (nameplate) v

. Vv (nperating)
"'"‘0 P4 b ot . -
, I (adjusted) * e N/ s w9

FUR THIS CALQULATION I (s) = I ADJUSTED = 143 AMPS

0051T
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cu.cuunon NO. Eo'@zzcg-gﬁz* SHEET &.2 OF 80
1 AD HEATER CAL REV.O DATE =-72F7

Tl DATE 2)=—$F .

) Dﬂi -|S-5 &

m =] P REF.JUGBINE 4 LIET =y AseErEL A

3.

MOTOR OVERLOAD HEATER SELICTION PREPARED RK 72/ “'

R O R i CHECKED ae& 7.29-5
(A) mcumxou OF HEATER SIZE (REF #5)

I(n)xD.F. = (USE D.F. PER REF #1 SH 1) .
/#-£3 1)z o-3 D.P. = ___/2:-35 AMPS

CATALOG HEATER SIZI%EQQO-‘__‘-_J_Q_-_ cig.o8
I(2)" S | 4 &

(B) CALCULATION FOR OVERLOAD HFATER SETTING: Ri
CALCULATE 2 PROTECTION USING HEATER SETTING or 1ooz
I(m) x 1.25 X 100 ' 23 I(a)=/2) 2

14 &
DOES THE 2 ".OT!C‘!'IO# PALL WITHIN THE ACCEPTANCE LIMITS?

v/ YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.

N0 = DETERMINE HEATER SETTING TO MEET THE I PROTECTION ACCEPTANCE
CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUE.
2 * e [T PROTECTION x ICa) ) / [I(m) x 1.25]
z L

T =

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?
YES ~ THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO =~ THE OVERLOAD HEATER HAS BEEN IMPROPERLY SIZED.

EVATUATION OF INSTALLED MOTOR OVERLOAD HEATER
15 THE HEATER SIZE THE SAME AS CALCULATED IN SECTION 2B?

Y98 -~ 1§ THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 237
YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE., PROCEED TO SECTION 4. !
NO = THE INSTALLED OVERLOAD HEAYTER SIZE IS ACQEPTABLE,
FIELD TO RESET SETTING, PROCEED TO SECTION 4.

3 RO - . - - ,
—‘é . REPLACE uurw (Pnoazo TO SECTION 43' v '

RI.



CALCULATION NOLD-R 2248-87322 SHEET 5.3 OF 50

3 THERMAL OVERLOAD HEATER CALCULATION REV. O DATE Z_/-- %7
RI {  COMPUTED BY 75wz DATE Zrme b ? .

; * UNIT SEB2200 - i BY D%l DATE 215 -5+

COM (¥~ ZQUIP REF . TR 2w & LIFT Zu 2P 4_22&5“ AL/ZAZ)

{ EVABATEON—C N TALRE DOV RRE D R B T IR BROTECTEON—  PREPARTD RI{ 7-7/.
bfiE\.}\‘U

)

003517

THIS CALCULATION HAS VERIFIED TEAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER HAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD FEATER SIZE _ 2R/ 25riiid— C.|8. OB
OVERLOAD HEATER SETTING et | DD T
REPLACE
COMMENTS ! e THE ST ALLED 7oL WEAT (RS Fbmdision

WITH THOSE suowWN 4ABOVE.,

D ASSurmpPrion: BEE#/ &4 5

Rl



CALCULATION NO.£Zp-R2Z248-87322 SHEET .1 OF 22
)T | REV.O DATE 3.z 07

HERMAL OVERLOAD HEATFR CALCULATION
' PEF Sml e P

‘ CONTINUOUS DUTY MOTORS PREPARED K 7-2/£8]
WALKDOWM INPUT DATA: (REF # 3) CHE Ko }M 12955 - %

MOTOR CONTROL CENTER DATA:

STARTER MFGR. VIDEL <R/ 0b L0 size /@

0/L RELAY TYPE </ HEATRR SIZE S&/28C /518 SETTING /o0 %~

MOTOR NAMEPLATE DATA: ,
2. /O VOLTS 440 FIC /5.5 PEASE 3 _ INS. (LASS 8 NEC CODE
DUTY Zov7 S.F. L2 nfﬁg'giz - G C. AMBIENT TEMP 20 _DEC

(Deds sH. 6.3
AMBIENT TEMPERATURE: (REY #8)

MOTOR AMBIENT TEMP &40  DEG C.IWRS/NE BuoNG Nor PARY aF #Aesk
STARTER AMBIENT TRMP & Z0_ DEG C AWV RONMENT FER DWE #IN200-2 L5V E.

" MANUFACTURER'S DATA:

) O/L FACZOR (D.F.) (4EFf f-i% /) _Q: 9 'YEMP CORRECTION FACTOR (TCF_— )

HEATER TABLE: (REF #1 - S4.

DEFINITIONS

I (e) -—Mr&xp m%;mwm

1 (m) —— HARDEM—F D NT CORRESPONDING TO THE HEATER CATALOG l(?‘t-‘"’
1.25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING -MAKEMRM- TRIP CURRENT |R |
D.F. == MOTOR DERATING PACTOR BASED ON MOTOR SERVICE FACTOR. (REP #1 SH 1)
I(n) = MOTOR NAMEPIATE FULL LUAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRENT

e F—leprle—
ACCEPTANCE LIMITS:
y 2 P L
SPROTECTION PROM __//.2 /o 10 /20 Yo (REF #5)
OVERLOAD HEATERS oM to 1157 '
CALCULAT IONS : i .
g |
1.  MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED _.~ TYES NO
IF YES; '
I (adiusted) = V (nameplate) x I (nameplate) \
. V (operating)
) FOR THIS CALCULATION I (n) = I ADJUSTED = /#.&£3 AMPS

00517



SHEET g.2 OF 22
Dazé:-/;'-yf

PREPAR‘D f?l( 7.’/88
MOTOR OVERLOAD HEATER SELECTION REV.!

CH 92(2 -29-88
(A) QLCMION OF HEATER SIZE (REF #5)
I(n)xD.F. = (USE D.P. PER REF #1 SH 1)

/4:83 1)z _2:3 p.r = __ /8.25 AMPS

CATALOG HEATER SIZE £R2/2 3dré—ad— CIBOB
(B s 14.4

(B) CALCULATION FOR OVERLOAD JEATER SETTING: Rl
CALCULATE % PROTECTION USING HEATER SETTING OF 1002

i I(m) x 1.25 %_100 %* / /#8323 1(a) = /2 % |
DOES THE 2 normxou m.x. WITHIN THE ACCEPTANCE LIMITS?

v YES - THE OVERLOAD HEAIZR SIZE AND SEITING HAVE BEEN PROFERLY SELECTEZ.

NO - DETERMINE HEATER SETTING TO MEET THE % PROTECTION ACCEPTANCE
CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUE.

T * = [Z PROTECTION x I(n) ) / [I(m) = 1.25)
z *t =

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?
YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTZD.
NO =~ THE OVERLOAD HEATER HAS BEEN IMPROPERLY SIZED.

EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
IS THE HEATER SIZE THE SAME AS CALCULATED IN SECTION 28?7

YES - 1S THE HEATER SETTING THE SAME AS CAICULATED IN
SECTION 2B?

YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE, PROCEED TO SECIION 4. !

NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACGEPTABLE,
FIELD TO RESET SETTING., PROCEED TO SECTION 4.

-—

" REPLACE WEATERS (PROCEED TO SECTION )
AP ON GRS NATALLED OUERLOAD UEATER TRID CURDINT

Yy
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" -y - -~ y - L
¢y BD, 2.4 COMPUTED

CONTINUOUS DUTY MOTORS PREPAL

WALKDOWN INPUT DATA: (REF # 3)

MOTOR CONTR
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CALCULATION NO.£D-R2268-87322
THERMAL OVERLOAD HEATEF CALCULATION
BOARD RE

EF, R0 CEACToR MigY. BD Z4 COMPUTED BY 12428 DATE o) =<0
UNIT 7 2 DWG., NO.LES>200 - 2 SOCIECKED BY
COMP ¥ A7 EQUIP REF..

CRYWELL.

y \ ( DATE
,.LI)(//P ATEN 7 DE

-5 o
=1

2o v B2

-l

4

p)
-—

MOTOR OVERLOAD HEATER SELECTION

(A) C.ALC'JLATICN OF HEATER
I(n)xD.F, =

SIZE 7REF #5)
(USE D.F. PER REF {1

SH 1)
S l

CATALOG HEATER

A LA\

(B) CALCULATION FOR OVERLOAD HEATER SETTING:
CALCULATE X PROTECTION USING HEATER SETI ¢ OF 1002
::-:r‘_lf.u) x 1.25 X 10 * |/ &7 ]
474

’ROTECTION FALL WITHIN THE ACCEPTANCE

VERLCAD HEATER

LIMI
R SIZE AND SETTING

“ITING TO MEET THE

[HE CLOSEST ACCE!
, . 4 ’

I(n) ] / [1

plareid P e § iy
wEPLMACE

g -
;0: &)

B iilnghe
HKS (PROEEC Yo “Girbn 4\
FNG TR FED Yy BRE OAD-H PA PSR
e eyt 2 S RIPAMPS
- -l - fd oy

FYALHAF o)

fhf.b CHH o fagp
LR T

t v - . -




“AU"T-” SATION NO.LP-R226A-87322

OVERLOAD HEATER CALCULATION
BOARD REF. FPOY REAZ 70k 2707 Bp. e COMPUTED BY

, "URIT # 2 DWG., NO.455229¢ - 2 & ICHEGKED BY
COMP ¢ <o EQUIP R SR Y WELL & D/ A ) 7

CEVAREY TEON-OR-INSTALLED n"p"';u.r) HEATFR _PROTFCTION,

--RRARRSSMEAM W 2/ o) b I N W V. ) ‘
w Lah g e - g0 g SYerY LA b s e o0 o |
|
- Bl - - T Y. V. . .
v s A\ e S, ~ 8 LA b e s o
—— 1 R — ————————————
—Ms._%_;_‘ + M‘ -~ M’ - 'I_;}.‘:LLI'JJF ACCERT AN L"MI""‘:

l ‘

B, g NP —FHE NS FALESD - OVRRLIAD - TRA BAT AR A St NCERR BT S L B D AND S AAt A
—REPEACED W T TRE B bt R NSO B

4. THIS CALCULATION HAS VERIIIED TRAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO BE:

UrD Y OAD HFATIR CTo29
‘,-‘.». | ALl




" MANUFACTURER'S DATA:

CALCULATION NO.£p>. - . SHEET/3 .1 OF 50 :
T VERLOAD IR LATI REV. O -  DATES -7z
o EACTOR N BD, 2A  COMPUTED BY 2 DATE 3-/2 &

NP 24
PREPARED RK 7-.2/-8

.- . CONTINUQUS DUTY MOTORS IRW'
. WALKDOWN INPOT DATAr (REF [ R CHECKED 4(»« 1-19.54 |REVe

MOTOR CONTROL CENTER DATA:

STARTER MFGP. MODEL Tﬁ%ﬁio SIZE
/L RELAY TYPE HEAT ST T IRBA SETTING /B

MOTOR NAMEPLATE DATA:

H.P. 2 _ VOLTS 440 ¥ic 44 rmt_,s INS, CLASS 8  NEC CODE
DUTY 207 S.F. 70 TENP RISE __— — “DEG C. AMBIENT TENP _ 40  DEC

AMBIENT TEMPERATURE: (REF #8)
/ AesH
MOTOR AMBIFNT TEMP £z  pec ¢ v‘/"‘m' o 5&’%0@;».,:” 24

e £,
STARTER AMBIENT TEM DEG C Zics. &%Zo/w ytprts r oF
o 5 i ENNIRONMENT ER w/d #9W225 - o'; N

O/L FACTOR (D.F.) (REF! /- si. / ) 9.9 TEMP CORPECTION FACTOR “TCF — )
HEATER TABLE: (REF #1 - su.

DEFINI TIONS

LAy
1 (t) - AEATER TRIP CURRENT, V¥t U LA
I (8) == MARIMM-—FULE—L0AD-CURRENT CORRESPONDING TO THE HEATER CATALOG & i
1,25 -- GENERAL ELECTRIC'S MILTIPLYING FACTOR FOR ESTABLISHING MARIMGM/TRIP CURRENT
D.F. == MOTCR DERATING FACTOR BASED ON MOTOR SERVICE FACTOR, (REF #1 SH 1) R

I(t) == MOTOR NAMEPIATE FULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURBENT
—t—————PERECENT-S ETT ING- OP-THB-©

ACCEPTANCE LIMITS:

XPROTECTION FROM 18 Yo 0 130%%6 (RZF #5)
OVERLOAD HEATERS E FROM to 115%

CALCULATIONS :

' '
1. MOTOR FULL LOAD CIRRENT ADJUSTMENT REQUIRED YES v NO
IF YES;
I (adjusted) = V (naseplate) x 1 (nameplate)
. V (operating)

: I (adjusted) =

FOR THIS CALCULATION 1 (n) = I ADJUSTED = AMPS

00s)T




ol

-

suEE/3.2 0 do
REV.O DA 223y
Aejo-Py

e

~ Surt, ~Mp~ 24
' L P.<EPA.\.) RK 7:2/88 |
2. MOTOR OVFRLOAD HEATER SELECTION CHECILZD w 1.29.80 |V
(A) ION OF HEATER SIZE (REP #5)
I(a)zD.F. = (USE D.P. PER REF 41 3K 1)
49 I(a)x _ 0.0 D.P. = _ £.32 AMPS
CATALOG HEATER sxnéf_@m £s5. 124
)= 22 4 74
(B) CALCULATION FOR OVERLOAD HEATER SETTING:
CALCULATE % PROTECTION USING HEATER SETTING OF 100%
I(m) x 1.25 % 200 2% / #& 1(n)= /23 12

oos1T

P
DOES THE I PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS?

/ YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO -

DETERMINE HEATEX SETTING TO MEET THE % PROTECTION ACCEPTANCE
CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUE.

T * = [T PROTECTION r I(n) ) / (I(m) x 1.25)

z t =

: *t »

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE OVERLOAU HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO ~ THE OVERLOAD HEATER RAS BEEN IMPROPERLY SIZED.

EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
TS THE HEATER SIZE THE SAME AS CALOULATED IN SECTION 287

YES - 1S THE BEATER SETTING THE SAME AS CALCUI.TED IN
SECTION 237

YES - THE INSTALLED OVERLOAD HEATER SIZE AND Sl‘!’TING ARE
ACCEPTABLE, PROCEED TO SECTION 4.

NO =~ THE INSTALLED OVERLOAD HEATER SIZE 1S Aco.nruu.
FIELD TO RUSET SETTING. PROCEED TO SECTION 4.

c:ws:rm chmri sﬂ;v): e ; R
!MOMHWGWW—
oot s I TREPAMPS—

Her = de—iHel b s — a0 05

v’ NO -

"



CALCULATION SHEET /3.3 OF S0
( 3\ mﬁi‘o mi "'Er'g cu." cu' %%:’%5 . O %m VIOV T 4

SoAXD rwmmrm GMPUTED BY J&  DATE % oo
2 DWG, NO.4582200.2 #JCHECKED BY ™\ A Y : »
T *"‘ "’- Ll ChOOR LR SUMP Pirt 2 2A
: PREPARED RX 7.2/ '
A RROTEC T IO (Ui 20— ,REVJ

) CHECKED 7-39.4%
: 3-5.5 ,‘.;‘“ P T IRV Y L. § 3 j — o

WMW&» AND—SRAEE—BH—
( THIS CALCULATION HAS VERIFIED TRAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE -2 /2 2wwirt— 5924

OVERLOAD HEATER SETTING __ /o0 %

5. COMMENTS : z;z““ &Aiﬂﬁ“ﬁ: TRL HEAT=ES B ITH ZZgJé

ad Ve o

L 0051t

R




(

N

’

.
.

|

|

\

1

"UNIT, OWG, NO.#£2522900 — 2 JOCHECKED BY Ae DATE 3. sy

m‘—- ‘ - * - "-‘l‘ - " - A ‘ . ‘
s

|

(

CALCULATION NO.£&p>- . SHEET /4.1 OF 60
0 ER_CALCULATI RFV.O DATE 3-/2 3¢
QARD REF, 50y LA TR M. BO, 2A COMPUTED BY <3 DAT] 2

— L — ——

-

CONTINUOUS DUYY MOTORS  PRESARZD M—&;Liﬂ"v | :
 Jar gt b
. WALXDOWN INPUT DATA: (REF # 3) CHECKLD gl"_’_l.f_-‘_

MOTOR CONTROL CENTER DATA:

STARTER MFGR. gz MODEL  <R/0éco s1ze /
O/L RELAY TYPE @24 WEATRR SIZE c/23C 0 g7 4 SETTING 305,

MOTOR NAMEPLATE DATA:

R.P. & VOLTS #o PLL & PHASE -3  INS, CLASS — NEC CODE -
DUTY o7 S.P. 7/5 n'rf)‘%'!‘!: -~ DEG C, AMBLENT TEMP "ﬁ DEC C
AMBIENT TEMPERATURE: (REF #8)

MOTOR AMBIENT TEMP 40 DEC C £pu LocarED 1) Pemrrod 0F R gloé
STARTER AMBIENT & &D DEC C  WAaW /18 NOF ol OF HARSH GaNRONMIENT
MANUFACTURER'S DATA:
) (REPS )-8/ ) Lo TEMP CORRECTION FACTOR (TCP — )
REATER TABLE: (REF #1 -S4. 8 )
DEFINT TIONS .
LAY
1 () -~ REVRR’ TRIP CURRENT MINIMUM
I (m) == “ARREM-PULL-1048 NT CORRESPONDING TO THE HEATER CATALOG ¢ RELAY
1.5 == GENERAL BLECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING TRIP CURRENT |R|

D.F, == MOTOR DERATING PACTOR BASED ON MOTOR SERVICE FACTOR. (REF #1 SH 1)
I(n) == MOTOR NAMEPIATE FULL LOAD CURRENT OR ADJUSTED MUTOR FULL LOAD CURRENT

1
|
\
JPER gl $TNITE 5 B4 B FIW2iF =103 Ry
\
|
|
|

M

ACCEPTANCE LIMITS: '
SPROTECTION FRCY 128 % T0 _/#o)e (REF 5)
OVERLOAD REAIERS 7] to 115% '
CALCULATIONS : E .
1.  MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES . NO .

ol o I (adjusted) = V (nameplate) x I (nameplate) .

. V (operaring)
I (adjusted) =
FOR THIS CALCULATION I (n) = I ADJUSTED = AMPS

0017



SHEET /#£.2 OF &0

CALCULATION NO.£ED- k& 2
o s e = . - . v- u :‘/:'?l‘
LOA | ) ‘ - -3 “ A _m " 1 v

3 7of° _DATE =-/2- 975
UMITY 2 - DWG. W. 45820000 2 BHGIEKED 5y TV §
HEfod - RQUIP RV cogs spedy v, -'-'-

2. MOTOR OVERLOAD HEATER SELFCTION
M

PREPARED 2 - 2/ '
.- , : CHECKED ga_w_!l ‘ REV, |
(A) CALCULATION OF HEATER SIZE (REF #5)

I{a)zD.P, = (USE D.7. PER REF #1 SH 1)

%.& o) __ /o DR 4.8 AMPS

CATALOG HEATER SIZE S22 eFirt= €.67A
I(a 2 693

(B) CALCULATION FOR OVERLOAD HEATER SETTING:
CALCULATE T PROTECTION USING HEATER SETTTNG OF 1002

I(a) x 1.25 X 100 * /.8 I(a)=/29 2

0?73
DOES THE T PROTECTION PALL WITHIN THE ACCEPTANCZ LIMITS?

v YES - mE OVERLOAD HEATER SIZE AND SETTING RAVE BEEN PROPERLY SELECTED,

NO = DETERMINE HEATER SETTING TO MEET THE 2 PROTECTION ACCEPTANCE

CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUE.
S % = [ PROTECTION g I(a) ) / (Xa) = 1.25)

LA S

IS T SETTING WITHIN THE OVFRLOAD HEATER RANGE?

TES ~ THE OVERLOAD HeATER SIZE AND SETTING BAVE BEEN PROPERLY SELECTED.

N NO =~ THE OVERLOAD HEATER HAS BEEN IMPROPERLY SIZED,

3. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
| mmi‘mmmszcnm 287

TES = IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 232

YES = THE INSTALLED OVERLOAD REATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECTION 4. !

\/ N = THE INSTALLED OVERLOAD HEATER GI2E IS ACdDTMU.
FIELD TO RESET SETTING. PROCEED TO SEFTION 4.

_ﬁ—u&—pmmmwuzwﬂw

Ao v 2 e TR P-AMPS
'“"'*'va J‘-—“ Q)—H‘VQ"}-P:';G———x"“**M O e =

ANPE—
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00517

THIS CALCULATION HAS VERIFIED TRAT THE SI
HEATER RAVE BEEN CPRRECTLY DETIRMINED TO

OVERLOAD HEATER SI2B d___ﬁ?fz_i&' o ./z 74

OVERLOAD HEATER SETTING

ZE AND SETTING OF THE OVERLOAD

BE:
2o 1002




