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1.0 GENERAL

1.1 Purcose
.

The purpose of this calculation is to establish the reqairecent
and guidelines to evaluate, verify, control and retain engire ing4

design calculations for thermal overload relay (E) heaters

1.2 scoon

The scope of this calculation is to determine the desi for TOL
heater sizes and settings and to evaluate the ins 11 TOL heaters

|
for continuous duty motors and motor operated vaht tors powered

i from the Motor Control Center (PCC) required far U t 2 restart at
| Browns Ferry Nuclear Plant utilizing QIR EES -

design criteria.

(Ref. 95) O*

e+
|, 2.0 CRITmIA

h e selection of overloadThe manufacturer's recomendations are
i heaters. The overload heater si:es and !,r s will be in accordance

! with the design criteria in QIR EEB fl70,1 r esiculations of
| continuous duty motors and motor opera - v ve motors refer to the
l thermal overload heater calculation s. performed for the individual

motors. The presently installed overlo heaters will te censidered
acceptable if they do not exceed t .its specified in the design

properly si:ed heaters determinedcriteria or chall be replaced vi 5
_

in secticn 2 of continuous duty - calculation sheet or section 3 of
MW motor calculation sheet, g

continuous Duty Motors /ji 2.1 /

The following proc are to be used for continuous duty motors:

| 2.1.1 The walkdown in ta fer the motor nameplate and motor control
, ded and used to perform the calculations.center will 'r

(Ref. 63)

2.1.2 Terperatu rect on Factor

Manufactur 's recer endations shall be followed when non-accident !

ra uris of the rotor and motor control centers arearb:.ent t
- 19}C of onch other.

within g'the full load currene shall be multiplied by temperatureIf the te:Perature difference is -

higherf ;-

'estreatten factor before selecting ,the overload heater. (Ref. 45)'

TP/te parature correction facter is the rats.o of motor artient i

j
!qerature ccrrect:,cn tactor and overload heater arbient

f('.ceperaturecorrecticafactor.(Ref.85) |

;

!

!

!
IL132 i

i
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1.1 Purpose

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

1.2 Seoee

ne scope of this calculation is to determine the design for TOL
heater sizes and settings and to evaluate the installed TOL
heaters for continuous duty motors an.1 motor operated valve motors

! powered from the !!otor Control Centers (!!CC) required for Unit 2
| restart at 1rowns Terry Nuclear Plant utilizins QIR-EES-37031

desi;;n criteria. (Ref. 35)'

2.0 C?!!GI A

ne manufacturer's reccenendations are used in the sehetion of overload
. heaters. ne overload heater sizes and settings will be in accorh nee NI

vith the design criteria in qIR-EE3-87031.

2.1 Continuous Outv Motors

7o11oving is the process to be used in the selection of t ermal RIh

overload V.stors for continuous duty cotorst

2.1.1 The valkdon input data for the =oter naneplate and notor control
center till Sc recorded and used to peric,rm the calculations.
(Ref. 43)

2.1.2 Temperature Carrection Factor

Manufacturer's reconmendations shall be followed when non-sceident i

anbient ep;:erstures of the motor ani cotor control centers are '

within 10 : of each other. If the te perature dif ference is
hi;:her, the full load current shall be eultiplied by tenparature

i

| correction 'eeter before selecting the overload heater. (Ref. d5)
*

1

B e tenper tre correction factor is the ratio of noter anbient
tenperaturt arrection factor and overload heater anbient

,

te=perstn ! correction factor. (Ref. 15) !
.\

| -

|

Cl?6
l

1 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. Il sh.1, the derating factor is selected and th
motor nameplate full load current is multiplied by the d ating

| factor to determine the maximum full load current tQ sed in
the heater table. (Ref. 93 sh. 8) \

I' b) The heater catalog number is selected for the r m:Mk size'

! and maximam full load current calculated in I' .1.3 a. If

the maximum full load citrrent does not match . . eater table,

use the next larger maximum motor full lo cu ent and adjust
! the percent setting of the overload rol equired,

'

c) The degree of protection provided by th erlosi heater is
evaluated by nultiplying the maxL mot fit 11 lead current
given in the heater table by 125% vidir.g by the motor'

nameplate full load current. (Re

d) This value is then compared tA esign criteria for
acceptance. (Ref. 65) /

2.1.4 The installed thermal overload e era are 1 valuated as follows:

The maximum motor full loam ent given in the table is
multiplied by 125% and by tM ercent setting of the overicad
relay. This value is t p current of the overload heater. The
trip current of the h r is then divided by the nameplate full i

'

load current of the to determine the percent protection.
(Ref. 49) This va then compared to the design criteria for
acceptance. (Ref. |

2.1.5 Section 4 of *. . culation sheet makes the recomendatien to
'

either leave nstalled heater and adjust setting as necessary. . -

or to rep 1 2 the thermal overload heater si:ed in section 2
of the ca. ion sheet.'

/ :
2.2 Mctor As ed valve Motora ;

The le ng procedures are to be used for motor operated valve j

/ :'

| 2.2.1 ,4sikdown input data for the motor nameplate and motor centrol |
I ter n11 te recorded and used to perform the calcalations.

'

I .ef. 93) *|

1
-

|
1. .

..

C182

|
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2.1.3 Thermal overload heaters for continuous-duty motors are sized as
followst

a) The service factor is determined from the walkdown input data.
!!ultiply. the sotor nameplate full load current by the service
f actor dorating factor to determine the current to be used when
aelecting a heater from the heater table. (Ref. #1 Sh. a)

..

b) The heater is selected from the heater table for the starter
n size it will be used with. The heater minimus current must bt'

equsi to or areater than the notor full load current calculated
in Iten 2.1.3 a above.

,

I c) Ifeater einieus current is deternined f roa the heater tables by
the method described in C.E. ".\pplication Tips" dated
?! arch 11,1933 !!o. M1.

. ,

i
?. ) The degree of protection provided by the overload heater is

evaluated by multiplyin5 the heater minicus current by 1.25 and fRli

L dividins by the motor nameplate full lead current. (lef. f9)

.

4) This value is then compared to the design criteria for
J' acceptance. (Raf. f5)

2.1.a Acceptability of existirs thereal overload heaters vill he

internined usins the cathed described in 2.1.3 above and based on
j. the followingt

c) !!eators vill be se'ected based on an overload relay settins of 1t .

100"..

i
i, b) Existins heaters will be reset er replaced as required.

} I.0 "etor 09ertted Valve 'fotors

b
rollowing is the process to be used in the selection of thermal

,

over'. cad heaters for notor operated valvo motorstj

|

2.0.1 The valkdown input dats for the motor nameplata ani stor control |
1 center will be recorded and used to perform the calculattens. ;

(Ref. 83) i
t

,

i 9

i c136
1

i
!

$
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2.2.2 Der,aned therral overload heators are sized as follows:
,

|

overicad relay (Pef. 4Ustrrj the tine-eJerent earve for tu a

Shts 5 thrcugh 7) locate the 15 second point aw3 determine he
current rating -:ultiple for the particular zonn Cf eJrVe ,

| selected. Led:ed retor current is divided by the eu een rating
I nultiple to calculate the trip current. Divide tri(cu rent by

factor of 1.25 to determine the heater selectten currT .t.
(Ref. f?)

2.2.3 The beater catalog nurter is selected for the .r r !T'A si:e
|' and the heater selection current f ren bester e ' tion table

(Ref. 91, Sh. 3). If the bester selection tre e does not estch
th heater tabic, use the next larger maxiru .ater selecton
current. This value is the naxirum full rrent cf the,

heater (Im)..

2.2.4 Se overload heater trip current (It) fp, leJ1ated by
multiplying raxirum notor full load e.hV .t (Im) by f actor of
1.25 and the percent setting of the eed relay. (Pef. #9)'-

2.2.5 Determine the tripping time of thc7 ter at 10M Full Load
Current (Ft4), 2001 FLC and Lock V tor Current /A!Ts (L7A) by
dividing these values by the tri. . '.9 carrent for each value.
The percent values obtained s. 11 corrated to the time vs
carrent curves giving ti e in e nds. re heater tri ping :enes
are given in Eef. 41 Shts 2 ,&4 and tine-current eJrves a'e
9tven in Ref. # 1 rhts 5, s 7. If the trip tire does not f til
within the ac:ertanc2 criter- , then everload relay setting shall
65 adjusted to brin 3 th r ti.me with the acceptance crtterts
outlined in OIR tr.2 3 (?ef. 15)..

7.2.6 Installed ther al o . .d beaters are evaluated as fo11cus:

Se hester catal.. -: cet is located in the hester selection
tsble (Pef. il M for the preper s.:e im"A starter. Tre

I raximum rotor f ' esd current is located oceccite the eatsico i

i r.urrer . Afte .r . mining the maxirun totor ful'. load current )
folicw steps "d 2.2.5 above to determine the triprtne ti o [
of the over .nter for 100% FIf, 200% FLC ard L'A.

Section kf the calculstten sheet r.skes the reccreendation2.2.7 j f

ett5er te .-ve the installed beater ard adjust the setting ac !

neces sa.. r to reelace therral overload hester v.th t>e one .j.

nt:e4 . ection 3 of the esiculation sheet. <

'

!' 2.3 !! the cckei 9cter current /A ps (LRA) is to be detarrined frm '.

the F cede letter, select the value f ren Sec. 2.5 'rC able.

430- (b) and N1ttely by the rotor rated Mrseen.er. Se WA
val e obtained is divided by the scuate root of three end the I

c .:: rued volta?? to determine the motor t.eckei Pcta-
e trent/P es U 'A.. |

?L172

I
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2.2.2 Thermal overload heaters for motor oper'ated valves are sized as !
fo11cvs: i

a) Using the time-current curve for the overload relay (Ref.'di
Shts. 5-7) locate the 15 second point and detemine the
current rating multiple for the particular zone of curve
selected. Locked 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. 49)

b) The heater is selected for the starter size it will be used
with, ne heater selecte,d should have minimun current rating
equal to or less than the current calculated in 2.2.?a above.

c) ne overload relay trip current (It) is calculated by-

multiplying heater mininum current (Im) by factor of 1.25.
(Ref. 49) -

d) Determine the tripping time of the heater at 100" Full Load
Current (FLC), 200% FLC and Locked Rotor Current by dividing

_

these values by the tripping current. The percent values
obtained shall be used to decemine the maxinum and minimum gg
trip times from the heater curve operating band and recorded
on the calculation worksheet. D e heater tripping zones and
time-current curves are given in TVA ce:orandum dated
March 2, 1987 (RIMS 322 870302 013). The values obtained
will then be compared to the criteria outlined in
0IR-EEE-47031 to s er;fy the acceptability of heater selected.

' 2.2.3 Acceptability of existing thermal overload henters will ba
detemined using the method described in 2.2.2 above and based on i

the follouing: I

,

a) Heaters will be se. acted based on an overload relcy setting
of 100"..

b) Existing heater uill be reset or replaced as required.

2.2.4 If the Locked Rotor Current /Anps (LRA) is to be detemined f rom
the NEC code letter, select the maximum v.tlue from Sec. 3.5 UEC

!

Table 430-7(b) and multiply by the motor ratei horsepover. The |
VNA value obtained is divided by the square root of three and the j
motor rated voltage to detemine the motor Loched Rotor Curront. -

,

2.2.3 For cases where t&* 2002 FLC critoria stated in QIR "EP-37031 is
not net, acceptabdity of the selected hestor 11 proven hy
denonstrating that full load current can be carried for at le.1s t
the notor duty cycle which is greater th..n 2 tines the valve
otroke time 21s meets the alternate criteria stated in the OIR.

1135
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3.0 CODES AND STANDARDS

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, . ,

Motor Overload Protection for Motars on Motor-Opera alves.

National Electrical Manuf acturers Association (h - Standards.3.3

3.4 American National Standard for Electrical Powe stems and
Equipment - Voltage Rating (60 Hz) ANSI C8 82.

3.5 National Electrical Code - NFPA 70-1987 M 110 (C3).-

3.6 National Electrical Code - NFPA 70-1 , .ab 430-7 (b).

4.0 ASSUMPrIONS
,

4.1 Assurptions will be made for tbA ired data to perform the
calculations where the walkdow%(, ut data is not available.
Assumptions shall be noted in tr cal;:ulation sheets based on
thefollowingdocumentatiog

a) TVA's design approh rawings and EQP Walkdown input data
b) Manufacturer's publi ..ed data
c) By similarity q motors with same characteristics (e.g.

used for alik fu tions, same si::e MOV operator, same
horsepowr ased on same contract).

d) Vendor dra-
.

4.2 Locked roto ent for small motors below 1/2 HP that are not
listed in ference tables will be six (6) times full load
current 'I 0-1987, 430-110 (C3)).

~

4.3 Conti p y duty motors will be considered to be a Design B,
Cl y sulation, 40*C Rise, NEC Code C, continuous duty and a
S e actor of 1 unless stated otherwise in the walkdown
in t ata (Ref. 93).

4.4 h ambient tenperature differential is assumed to be less than
*C for all' continuous duty motors where the average ambient

enperature does not exceed 40'C.
.

5.0 DESI .1 INPUr DATA

P1 41 Technical Justification - Thermal Overicad Heaters (RIMS 322
870302 013). l[
Att. A: General Electric publications for CR124 overload i

relays and heaters applica; ions, sheets 1 through 8.

ELIS2

_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _
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3.0 CODES AND STANDARDS

3.1 National Electric Code - !!FPA 70-1987, 430-32 & 430-34 for Continuous Duty
6 !!otors .

'

3.2 IEEE Transactions - Vol. PAS-100, No.1 Jan.1981, Pg. 43, !!otor overlo' d.
a

Protection for !otors on tiotor-Operated Valves.
~

3.3 National Electrical !!anuf acturers Association (!!EMA) - Standards.

3.4 American National Standard for E1cetrical Power Systems and Equipment -
Voltage Racing (60 !s) MISI C84.1 1982.

3.5 National Electrical Code - NFPA 70-1987, 430-110 (C3).

3.6 National Electrical Code - NFPA 70-1987, Tab 430-7 (b).

.
4.0 ASSIR*PTIONS

i

4.1 Assumptions will be made for the required data to perform the calculations
where the walkdown input data is not available. Assumptions shall be
noted in the calculation sheets based on the following documentations

a) TVA's design approved drawings and EQP "11hecun input data
b) !!anuf acturer's published data
c) By similarity among notors with same characteristics (e.c.. used for

alike functions, same size MOV operator, same horsepover, purchased on
same contract).

d) Vendor drawings.
.

4.2 :!otor data may be obtained from TVA Design Guide DS-E2.4.6 if unavailable g
from valkdown data or through assumptions described in 4.1 above.

4.3 Continuous duty motors will be considered to be a Design B, Class B
Insulation, 40'C Pise, !!EC Code C, continuous duty ani a Service Factor of
1 unless stated otherwise in the ualkdown input data. (Ref. d3)

4.4 The ambient temperature differential is assumed to he less than 18'c for
all equipment where the average anbient tenperature does not exceed 40*C.

,

5.0 DE3ICP INPUT DATA

'ef. Al Technical Justification - Thermal Overload uesters (II"S D22 870302 .

013).'

,

Att. At General Electric publications for CR124 overload relays and
heaters applications, sheets 1 through 8,

Sheet 1- How to use heater tables.

Sheet 2 - Overload relay heater tripping zones for open relay-oren
starter or enclosed starter-si:es 00, 0,1, 2, sud 5 - Drawinq
4 231"A155-3.

C135
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Sheet 1 - Hov to use heater tables. -
.

Sheet 2 - Overload relay heater tripping zones h; pen
' . . relay-open starter or enclosed startlk .ses 00,' 0,

1, 2, and 5 - Drawing #231HA165 --
.

/
Sheet 3 - Overload heaters tripping zones een and enclosed

' size 4 starters - Drawing iS45A 1.

Sheet 4 - Overload relay heaters tripp nes for size 3
starters - Drawing 9K-9770 1.

Sheet 5 - Tir.e-current characteristi .urves for series 00, 0,
1, 2, and 5 starter overloa ' teaters - Drawing
231HA165-2. Read with . #2 listed above..

.

. Sheet 6 - Tire-current charact ics curves for size 3
starter overload he er - Drawing ;K-9770790-1..

! P.ead with sheec # . ed above'

Sheet 7 - Tir.e-current charac eristics curves for size 4
starter overlot d F aters - Drawing 455-172381-1. Uce
with sheet # ^ . ted above.

Sheet 8 - Overload he selection table extracted frem
instruction . nual GEH-2614C.

.

Att. B: General . tric approximate F.otor full load current
rating . motors from 1/4 HP to 400 HP. Sheet 1

i; of 1
.

Ref. 12 Rotork Centre .c. Publication AE2/01 (4/1933) - Fotork 5-

7874305 480V . r data for tiotor Operated Valves (55C 01057 .D,
K-01-03-Op.5D-03.

nef, a3 Walkdcwr r i t Data "otor & t'otor Control conters
(GIFT,0Pc. , , GIPE0ta7005, GIP 20PP7035, QIPIO737076, ND-1063 &.

10-104 )
/

M f, 54 Gen . lectric letter for sizing Therral Overload Heaters
(P. * - 2 370126 702).

?ef. ^5 AI' elease OIR EEB 87031 (RIt's P43 870203 903).

?et. ' J.anical Valve t'ctor Cteratcr tabulation drawings (4D348
p' ' ries).

'ef. if American '!ational Star.dard for Electrical Pcwer System and
rauipe.ent - Voltage 7atings (40 H:) At:SI C94.1 l?S2, Pace 10.

ce . ^{ Envircreental drawings (47F225 Series),

f. M Ceneral ElMtric Publication - Instructions, Installat:.cn and
:taintenance of 7700 C.ine "otor Control Center GEM-211.'F,,

Contract 187'192.
n,182
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Rev 1 l Prepared RX 7-J/-88 ED-02268-17322
| Checked ( N % 21 86 Page <?Aof 11

b Od ACfC}Od by Rev. _ 1
Sheet 3 - Overload heaters tripping zonse for open and enclosed

size 4 starters - Drawing #545A296-1.

Sheet 4 - Overload relay heators tripping zones for size 3
starters - Draving BK-9770791-1.

Sheet S - Time-Current characteristics curves for series 00, 0,1,
2, and 5 starter overload heaters - Drawing 231HA165-2.
Road with sheet #2 listed above.

4

Sheet 6 - Tice-Current characteristics curves for size 3 starter
overload heaters - Drauins R-9770790-1. Read uith
sheet #4 listed above

.

Sheet 7 - Time-Current characteristics curves for size 4 starter
'

overload heatera - Drawin:; 455-172381-1. Use with 6ett
,

# 3 listed above.

' Sheet 8 - Overload heater selection table extracted from
instruction manual GEH-2614C.

s Act. E: General Electric approximate motor full load curren:
. ratings for motors from 1/4 HP to 400 HP. Sheet i of 1.

i Ref. 42 Rotork Controls Inc. Publication AE2/01 (4/1983) - Roto P. A
7374305 480V ?!otor data tor Motor C :erated Valves (55C 01057
D , X -01-08-01) Pg. 5 n-0 3.

Ref. #3 1.*alkdown Input Data - Motor & !!otor Control Centers
(QIREQP96073, OIREOF87005, QIREOP370S$. QIRE0P87096 5 t."3-11'4).

,

Ref. 44 General Electric letter for sizing Thermal Overload lieaterc

(RI!!S 322 070126 702).
,

Ref. #5 QIR Release OIR EE3 3703 (ygI43C70203903) Supplemented gi

by lie =orandu:n (Guha to "hiEdg. RIliS B22 68012 011.o/ tabulation drawings (47 A3M
-.

Ref. 4 !!cchanical Valve !!otor
Series).

.

Ref. #7 American National Standard for Electrical Power Systera et
Equipment - Voirage Ratings (60 Hz) A!!SI C84.1 1982, Pago 13.*

Ref. 08 Environmental drawings (4711225 Series).
! .|

't o f . d 9 General Electric Publication - Instructions, Installation ani,
;

I!aintenance of 7700 Line '!otor control Centor CEH-26147,
'

Contract 0241P2.

Ref. 410 General 21cetric "Application Tips" dated 3/11/03, no. 031 0"*

Ceneral P : pose Control Department.
Rl

; ?ef. 41 TVA E1cetrical Cos1 n cuide DC-E2.4.6 Rev 0 |3
|

C13%

a
- - . . . _ , . , - .. . - _
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ED-02268-87322
Page 9 of 11

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-

'
'

f. Design of Overload Heaters

g. Evaluation of Installed Overload Heaters

h. Connents

7.0 SUM. ARY OF CALCUTa\TICN FISULTSV

480V Reactor MCV Bd 2A

42 MCC Compartments have been evaluated in this calculation.

4 MCC Compartment have been addressed by prerequisite
Ect's.

45 Individual TOL Heater calculations prepared.

.

#3 Installed %L Heater si::es ard settings have teen
determined acceptable.

.

XZ Installed TOL Heatar si::es have been determined
acceptable but require resetting.

JP40 Installed TOL Heater si::es have teen determined
unacceptable and require replacing and setting.

O T L Heater calculations have unverified assumptions.

EL182
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Page 10 of 11

*

8.0 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 Acceotable - Use as is,
.

a

The following Motor Control Center (KC) canpartment heater sizes
and settings have teen detemined acceptable: ;

Compf, Qo.Co:not. No. -

lA (2 ;t :.:::d) 4A
,

is (2A1) - 7C
-Sk-
10A (.".:1.- ?2 91= "" h? naar) Rt

-12h~
16A'

-t99-
-R9sB-
%%

8.2 Acceotable - Reset.

The following Motor Control Center (KC) compartment heater sizes
have been detemined acceptable but require resetting:

Comet. No. OcMPf. Mo.
(* h |trt w-

1s (2A.;)- !

-u-
6C
-rs--

-*C-
lCA (M;71 :::h :tter) bge

"MC-
ife
-Mt

1 % l
t -ite
; s
: -PA !

2 i
& |

EL182 i4
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ED-02268-87322
Page 10a of 11

.

8.3 Unacceptable - Replace.

The following Motor Control Center (KC) cmpartment heater sizes
and setting have 1:een determined unacceptable:

.

Comot. No. Compt.Mo._ Compt, N o .

1A (slow speed) l A(FAST 5Fn0) R9A
J

2B 10 (2AI) N
4B |0 (2 A1)
4C |p (2 A3) R9CZ,

78 IL90'
SC |WU O*W NY ({gof'
55

10A(Pl(4Y P)4CK morcA).

6E
7E || A Rf.

OC IIC
982 g7,g
9D

I469E
113 17A
12B I76
14A
16E ISA
17C ;gg
18C
19A

8.4 Precuisite
,

The following Motor Control Center (KC) ccmpartments have not
been addressed in this calculation:

Comet tio.

11 E (See ECI-P3117)
13 B (See ECHP3118)
13 C (See ECI-P3117)
14 3 (See ECbP3118)

.

EL182
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9.0 REFERENCES

9.1 Company Procedure
t
'

E-30-WA-BFNP - Preparation, Review and Approval of Calculations
for Browns Ferry Nuclear Plant.

E-76-WA-BFNP - Procedure for Design Verification for Nuclear
~

Power Plants.

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

'

E-7-WA-BFNP - Processing Drawings for Review and Approval.
,

'

I-5-WA-BFNP - Site Document Control.
.

l PJ-1-WA-BFtP - Project Filing System.

9.2 WA Procedure'

BFEP-PI-87-29 - Procedure for Assigment of Document Nu::bers.

NEP 3.1 Calculations

IEP 5.1 Design outpat
,

NEP 5.2 Review
1
I 9.3 WA calculation

Electrical Equipment Required to Support Unit 2 Restart
4

RIMSi B43 860206 912.

ii
I

,

*
1

e

I
L
|,

!

EL182.
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CALCULATION t10. ED-Q2268-87322 SHEER 1.1 CF 50
THERMAL OVERLOAD HEATER CALCULATION REV. O DATE.5-/z-M
BOARD REF 480V REAC'IOR MOV BD 2A COMPUTED BY 7M DATE s-n!- f7

b b O._ DATE 3-15'- WUNIT # 2 CHECKED BY _

Sb N/42W '

CALCULAT'ON IMDEX SIEEP $1 g'
-

: . . . '.".1 & 1 fA /V.

Item Compt. Description Tag Data Rev.
,

No. No. No. Sheet ! Code

Calculation Index Sheets 1.1- 1.2 #|1 -

2 1A Sht-dn Bd Rm Exh Fan 2A (Fast Speed) 2.1- 2.3 h
4 |;3 1A Sht-dn Bd Rm Exh Fan 2A (Slow Speed) 3.1- 3.3

4 1D Turbine Brg Lift Pumps Assy A (2A1) 4.1- 4.3 &[
5 1D Turbine Brg Lift Pumps Assy A (2A2) 5.1- 5.3 41
6 1D Turbine Brg Lift Pumps Assy A (2A3) 6.1- 6.3 &[
7 2B RHR Outtoard Viv FCV-74-52 7.1- 7.5 hI,

,

8 4A RHR Pmp 2A Cooler Fan 8.1- 8.3 &|
9 4B Fuel Pool Make-up frca RHR Cutbd Viv FCV-78-62 9.1- 9.5 &I

,

10 4C RHR Pmp 2A Suction Viv FC/-74-01 10.1-10.5 #1'

11 4E Drywell Equipment Drain Sump Pump 2A 11.]-11.3 #|
12 SC RHR Pmp 2C Suction Viv FC/-74-12 12.1-12.5 #)
13 SE Drywell Floor Drain Pump 2A 13.1-13.3 # 1
14 6A Core Spray tM Rocm Cooler Fan 14.1-14.3 G1
15 6C RHR Sht-dn Cooling Suction Viv FCV-74-02 15.1-15.5 .+ 1

'

16 6E RHR Disd1 to Main Condenser Viv FCV-74-62 16.1-16.5 ti
17 7B Drywell Cent Air Compressor 2A 17 .1-17 .3 &1

-

18 7C RHR Sht-dn Cocling Suction Viv FCV-74-13 18.1-18.5 +l 8|
19 7E RER Sys 1 Flush Viv FCV-74-104 19.1-19.5 4l
20 BC RHR Sht-dn Cooling Suction Isol Viv FCV-74-48 20.1-20.5 4- I
21 982 Fuel Pool Fitr Dmnrlzr Outhd Isol Viv FCV-78-64 21.1-21.5 &I,

22 9D Fuel Pool Fitr Dmnrlzr Bypass Viv FCV-78-65 22.1-22.5 4l
23 9E Fuel Pool Isol Viv FCV-78-67 23.1-23.5 41
24 10A Main Turbine Turning Gear 24.1-24.3 4 1
25 10A Main Turbine Turning Gear (Piggy Back Mtr) 25.1-25.3 41
26 11A Reactor Wtr Clean-up Holding Pmp 2A 26.1-26.3 +I
27 11B Core Spray Pmp 2A Suction Viv FCV-75-02 27.1-27.5 +1
28 11C RER PCS Isol Viv EC/-74-57 28.1-28.5 tI
29 11E PRR Containment Spray Viv FCV-74-61 29.1- + 1-

30 12B Core Spray Pnp 2C Suction Viv FCV-75-il 30.1-30.5 4 |
31 12E PER PCS Spray viv FCV-74-58 31.1-31.t F .+ 1
32 138 Core Spray outboard viv FC/-75-23 3 2 .1-- #I
33 13C PER Containment Spray Viv FC/-74-60 33.1- .G 1

14 14A RHR Pump 2C Cooler Fan 34.1-34.3 &l
35 14B Core Spray Inboard Viv FCV-75-25 35.1 G-( ,

36 14E Core Spray Sys 1 Min Flow Bypass Viv FCV-75-09 36.1-36.5 4(s

37 16A Main Stm Line Drain Viv FCV-01-55 37.1-37.5 &(
38 16E RNCU Sys Isol Viv EC/-G9-01 38.1-38.5 #I
39 17A Dryw11 Blower 2A-3 39.1-39.3 #I
40 17C PER Heat Exch A Serv Wtr Disch Viv FC/-23-34 40.1-40.5 4I
EL182

- .___ _ . _ - - - _ _



. ;

i
\.

CALCULATION to. ED-02268-87322 SHErr 1.2 OF 50
THERMAL OVERLOAD HEATER CALCULATION REV. 0 DATE 3 /3 8
BOARD REF 480V REACTOR M0/ BD 2A COMPlTTED BY 77hF DATE 4-s2 4 2

Ch(A_ DATE S- s S-88UNIT 4 2 CHECKED BY -

~ ~' RK 7*2/-$8'

. CALCULATION INDEX SHErr 42 REY,Ifa M M8w......

Iten Compt. Description Tag Data Rev.
No. No. No. Sheet i Code

41 17E HPCI Stm S2pply Line Isol Viv FCV-73-2 41.1-41.5 #1
42 18A Drywell Blower 2B-3 42.1-42.3 #!
43 18C RER Heat Exch C Serv Wtr Disch Viv FCV-23-40 43.1-43.5 #|
44 18E Core Spray Mst Viv

.

FCV-75-22 44.1-44.5 #1
45 19A RCIC Turb Exh vacuum Relief VLv' FCV-71-59 45.1-45.5 #1 g|
46 R9A RHR SW Cs~npt 2 Sump Pump A 46.1-46.3 #|
47 R9B RHR SW Compt D Suq Pmp A 47.1-47.3 &I
48 R9C2 2507 Sht-dn Bd Bat Rm Cxh Fan 2A 48.1-48.3 #|,

49 R9E 250V Sht-dn Bat Rm Supply Fan 2A 49.1-49.3 P|
50 R10F Cont Atmos Mont Sys Analyzer Return Pmp 50.1-50.3 #I.

.

I

|

7

.

.

I .

|

EL182
1
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CALCULATION NO.jfo,G7,Z68-87.324 SHEET 2.1 0F :5'o j

) THERMAL OVERLOAD HEATER CALCULATION REV.O CATE 5- / Z - R t
'

BOARD REF.9BOV E8A CTd/PN/W. 8D, EA COMPUTED BY 7'eryg DATE 3-/ -4
'b\(L DATEga T-sPDWG. NO.f f62259-2. goCHECKED BYf' UNIT # 2 -'

3

COMP d/A EQUIP REP. Sgu7 pow,./ BoApFp fyn_'4 *ExHAugr p%) _ A
'

4 i CONTINUOUS DUTT MOTORS
PREPARED ## 7//88

,

WALKDOWN INPUT DATA: (REF # 3) CHECKED d#e 7-#-!f_
'

,

U'

HOTOR CONTROL CENTER DATA: ,

STARTER MFGR. gg M,0 DEL c E / 0 9 .s 0 SIZE /

O/L RELAT TYPE (g/g4- HEATER SIZE gA''/s3c7./MA SETTING // g %

MOTOR NAMEPIATE DATA: .
,

b INS. CLASS S NEC CODE J _ __H.P. 6 VOLTS 4/0 FI4 7. / PHASE

DUTY c0,vr'. S.F. J./9 TEMP RISE a DEG C. AMBIDIT TEMP # DEC C

AMBIENT TDiPERATURE: (REF #8)
-

,

agu7pd 8p RW //07~FAjer o): M.4xsa' *

MOTOR AMBIDIT TD(P 4#0- DEG C "pgvfgogpf,gy7 ,cy pg(7.,,gjg p30 s
START E AMBIDIT TEMP e 4 C DEG C j;r.sV. C, .

-

.-

MANUFACTURIR'S DATA:*

}- 0/L FACTOR (D.P.) (REF# /- s//. / ) /./ 6 TEMP CORRECTION FACICR (TCF - )

HEATER TABLE: (REF #1 - SN. B )

DEFINITIONS
RN MI Af t M V M

I (t) -- TA= IRIP CURREN/T
I (m) -- I'A:*II.i''' OLL LCAO CURRENT CORRESPONDUiG TO TJE HEATER CATALOG J/
1.25 - GDIEPAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING 12=".' TRIP CURRDIT g
D.F. -- MOTOR DERATD?G FACTOR BASED ON HOTOR SERVICE FACTOR. (REF di SH 1) j

:

I(n) - MOTOR NAMEPIATE EULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRDIT
-r = CD:7 : = r C C" = 0 = LCt.I: ':r A= , == = L : = n:IT (r.':.)

.

ACCEPTANCE LIMITS:*

!

% PROTECTION FROM /26f/* TO /NM (REF d5) |

OVERLOAD HEATERS RANGE FROM 85 to 115 !
'

;

CALCULATIONSt '

i
* . ,

..

1. HOTOR FULL IMAD CURRDIT ADJUSTMD(T REQUIRED TES t/ NO
- '

IF YES;
I (adjusted) = V (naceplate) x I (nameplate) : 'i

V (operating)' '

,-

-

I (adjusted) =

.) FOR THIS CALCUL\TICN I (n) = I ADJUSTED = AMPS

I
10051T
|

'

l

l

!

!
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CALCULATION NO.Eo-62zzts-875z2. SHEET 2. 2 0F G c)

_) . THERMAL OVERLOAD HEAIDL CALCULATION RE,V.O DATE 3 -/2 - /<'
/Tr.r ' DATE 3-r..#e' :sBOARD REF,t doV EZAfdtv# MdV. 8S. 2.A COMPUTED BYf'

* UNIT # 2. DWG. NO.44g2209 3.g4 CHECKED BY -. 1Q DATE .g ,q v
,

COMP i /A EQUIP REF. GNurpoJW Bl2A@26Cy!,_$ :di<//Au$7"';AJ :.'.A

"[dS7"Sc'5EO)j .,,

t
2. HOTOR OVERLOAD HEATE SELECTION

PREPARED RX 72/88|
(A) CAL TION OF HEATER SIZE (REF #5) CHECGDgpj9,ggj,jE~

I(n)xD.F. = (USE D.F. PE REF #1 SH 1)
,

(/
i

7:/ I(n)x /O D.F. = 7. / AMPS
,

.

CATALOG HEATE SIZE (.g/Z7A? - ?"',i C9.6fA ' '

I(m)= + f A 76S"-
b

(B) CALCUIATION F1 R OVERLOAD HEATR SETTING:
CALCULATE % F40TECTION USING HEAIER SETTING OF 100%

-4f I(m) x 1.25 % '100 %8 / 7./ I (n) = /9 6 %-'

't . 6 5' .

DOES THE % PROTECTION FALL WITHIN THE ACCEPTANCE LDETS?

/ YES - THE OVERLOAD HEATE SIZE AND SETTING HAVE BEET PROPERLT SELECTED.

3 NO - DETERMDG HEATER SETTDIG TO MEET THE % PROTECTICN ACCEPTANCE
../ CRITERIA BT USING THE CLOSEST ACCEPTANCE LIMIT VAIII.

: * = (% PROTECTION x I(n) ) / (I(m) x 1.25]
: *=
;e.

IS % SETTING WIDIIN THE OVELOAD HEATE RANGE?
YES - DIE OVERLOAD HEATE SIZE AND SETTING HAVE BEDI PROPERLY SELECTED.

THE OVERLOAD HEAT R HAS BEEN IMPROPERLT SIZED.NO -

3. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
.

IS THE HEATZR SIZE THE SAME AS CALCULATED IN SECTION 237
.

TES - IS IHE REATER SETTING THE SAME AS CALCUIATED Di
SECTION 237

YES - THE INSTALLED OVERLOAD HEATR SIZE AND SEITDiG ARE
ACCEPTABLE. PROCEED TO SECTION 4. I

NO - THE INSTALLED OVERLOAD HEATE SIZE IS ACdEPTABLE,
,

FIELD TO RESET SETTING. PROCEED TO SECIION 4. -

! * # *h*,2, vt, we , , h,1n tA 9*'*>**'t * * =* d 1 .

''~| gQ , snmP- m I
_MUUEG.Id' iEE(fio't.d60 ~i'de 5od 4.}' " ~W4-

,

-. . ,u ev a me , u e . , , em m, . e e , e i n 1, m .--, ,.e , m - ,: ,m,,.
" .E ' ' ", r ~ " i ",U . .' ' Z ' L ., ; . G '. ' ~ ' " - * ~ ~ "'' ' ' ' |s

.":)M, _ T// :): : ; .e r " ,: r
-

. . _. _.. _ m m ,

,

;
.,., , , ...- - - .m = .-

, .

0051T
.

. _ _ -

_
;_ _ .
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CALCULATION NO.E#-Q.224A-87322 SHEET Z.3 0F /,0

N ' THERMAL' OVERLOAD HEATER CALCULATION REV. C DATE F-/2-1/
/ BOARD REF.MOs/ A'/,'4g70g p/OV. Sp. ZA COMPUTED BY 7 :#3 DATE 4-/:4f .

;* UNIT # 2 DWG. NO.46S3299 ~2.gdCHECKED BY h fr. A DATE q.sT- H-

COMP # /A EQU1P REF.SHufCcWJ BOMD pooxc dxdAUS7-)%) "i:A

PREPARED RX 7 2/-BB,PS50),
' (AGSf6 -

, s. e. , 1.,. ,._e, ,,. ..
m..._,,m.. , ,,-i.._, --,.,,.,-.m.,_, ,,.* .- . . 1., ,. m m. m e. .... .. . . . . . . . .. . . ..

'gf |,,,,m,.,,m.., _ ,, s , ,, s
_

,am

GE(~KED % 1 M 88
. .

. . . ~.. .s , , .m, - ***-

b
.n. m - rM: s ,

. .- j ..
, i sf _n,w , e, . v, ,r

,
v < , - - ,.

'e'

3 ., m,,c- . .m.. , , ,, ,,rv u. -- i.rren,e t uce_ - - - - - - - - - - - - .o,, , ,, ene ,-u,- ,,m m - ,., ~ ,uvu. .. . . . . _ . . -

. .n_o. .i. ,n. o.. e.n,. i n , e. .we. e, - n. . e.v.s e., i v v en m. w. ,.n. e.n.i._n n. .e_i.e. m_ ___ .i.u. .n e r,,. c. u. . o.
.et,c-

.. _. . . .. . _ . . . .z

m f.'.i M. P. T*,M,e. .t * t e .A.W, M. T* tv1= 1 1.TM, T.* p,|T
s. ,t a,, M f.9 m. e_T1 u. ,1TP TTe i.m. T.un, f* c 'T.*P. .,%. .fM. '.'W,%, LE. n. t.i.m98''* t. fT* , . . , , . . . . .. ... .-. _ . . .

.
_ co v e., , i o, ne vi.o ,.nv c, n e. c, nogen,.iuo- v-u,. vi,no

' f T / _ %,
_ , si f. T

.mes mm. een e.s .9.-17
__

g. /_\1 /.. - Pw
6 ^ \ as a ^*8.='J4 g= 5w. . m a gi J <

. , .

r
,

_.

M

t' .-M, Y. e, D,W14 T%.fM,, 7 9'.y .yuygy y 9. tyg A.gyyn.y M..g g gyg g agem. M. g M. A gg q..
. u..m - . . . , . . _ . . .

we - *n. .e_ ,v. .e a s t t e n n_ n. ee t m_ _i_n 're i m r_o_ enit t +e nec_e*> n .-n. e ni, n. e .
.- . _ -- __ __ __ - - -- - - . -- . -- -

. . . , ., . . . . - s u ., _ _ _ _ _
. ye- - - - - _-

t A. m. .er_ve.vs.tro, .r. . , , tavs A e.u=st w A a em ea -- - m m ,.,. _-- . _ _ _ _ _ _ n. . . , . . . _ , ,s . _ mu um. . . . ,- v mmv.w.

S *e
m as. s, * *T '.PM. . P.*.~9 At. ? ** f* t.*. t.' /WP** M., ,1.,. e *.* r,,* P ., A. .L.F ,n r* n e a MTwe

.. . . . . ... . . . .

4. THIS CALC 1'LATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVELOAD
HEATER HAVE BEEN CORRECTLY DETERMINED 'IO BE:

OVERIDAD HEATER SIZE eg/7.J# " -~j,' C c). 855'A i
1

OVERLOAD HF.LT E SETTING u f' % /0 0 ['o8

S. CCMMUTS s , - - ! r,. - , i i - , - ~ , , . - - - .., i 2 m.. ir >-> . 1- - r- , - -- ,

~ ~ - . c <_: n

Rt '

* :2;m:: ' :- RG PL.A CS rHG. na rrA LL.Gb YO L.
.

HER7'EAS v/ITH 'i"HosG S Hotar) ABot/G .

I
l

i

-.
e

|
i

*;.

.
+

. . *
5

0051T
.

)



-
.,,

Q
\

.

CALCULATION NO.gg,G7,ZgB-87322 SHEET 3 10F F30
.

THDtMAL OVERLOAD HEATER CALCULATION REV. C DATE F-/r fZ
BOARD REF.9foy Eg' ACTO #N/4V BD 2|A COMPUTED BY TN? DATE s-/c u:

; UNIT # 2 DWG. No.49B2299- E gCCHECKED SY WL DATE g- # s-U-*

COMP #/) EQUIP REF.6),V/fpok/JBOARO 980H2 3% HAv.s7' fas/ :A
~

CONTINUOUS DUTT MOTORSt
PREPARED RM 72/88

REV,IVALKDOW INPUT DATA: (REF d 3) ggg g g g ,gg,

HOTOR CONTROL CENTER DATA: .

STARTER MFGil. 4 6' HODEL CA?/d 9 # d SIZE / |
O/L RELAT TYPE #c/g4 HEATE SIZE 4E/25c 3. coa SETTING // es %

1

MOTOR NAMEPIATE DATA - @.
-

,

,

i H.P. /.2 . VOLTS 440 Fir 7 6 PHASE 3 INS . CIASS 8 _ NEC CODE J' -

DEG C. AK3IDIT TEMP A3 DEC C'

DUTT a s/~ S.F. /./ 9 TEMP RISE -

~ M N * l*3
AMBIDE TDiPRATURE: (REF #8)

MOTOR AMBIENT TEMP 440 DEG C' SNu/~ SON # #0480 eCooN N0/~FA8/~ 088
I

- | STARTER AMBIDC TDiP 4 +0 DEC C HARSH 6~'N/RodMf*/7" PfB DW4 '

17A/970- D, /GP/. 4'

..

' MANUFACTURE'S DATA:'

0/L FACTOR (D.F.) (REF# /- SM. / ) /.d TEMP CCERECTION FACTOR (TCF - )'

HEATER TABLE: (REF #1 - s#. B )

DEFINITIONS

I ( t) -- TRIP CURRI! MMM
I (m) ~ LC"|" 7" ' L^.0 UNT CORRESPONDING TO THE BdATER CATALOG #fbN

1 '

:'

1.25 -- CENERAL ELECIRIC'S MULTIPLTING FACTOR FOR ESTABLISHING ".'.r!"" TRIP CURRDIT M|
D.F. - MOTOR DERATING FACTOR BASED ON HOTOR SERVICE FACTOR. (P2F di SH 1)
I(n) - MOTOR NAMEPIATE MLL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRDIT

' r = C= S:: =c Cr T= C=ri" "" * Tn , :: =: = :n = ~:T C r .': . ),

. .

ACCEPTANCE LIMITS:*
,

i % PROTECTION FRCM /.? 6 '/* TO /#d % (REF d5)

| OVEPJ.0AD HEATERS RANGE FROM 85% to 115I
*

i
4
|

CALCUIATIONS : ,

' t
I

.

: 1. HOTOR FULL LOAD CURRENT ADJUSTMDIT REQUIRED TES / 'NO*
.

' ' IF YES;
I (adjusted) s V (nameplate) x I (nameplate) :

1

V (operating); ,-
,

e-
I (adjusted) =

-
.

) FOR THIS CALCUIATION I (n) = I ADJUSTED = _ AMPS

0051T .
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CALCULATION NO.Eo-42zzts-873z.2 SHEET 3 2 OP Go

)' . THEMAL OVERLOAD HEATE CALCULATION REV.O DATE 5-/::-df
BOARD REF,440V #Edd7UE N/dV dB. gA COMPUTED BY 77,4 DATE 4-/2-f.P *

* UNIT # 2. DWG. NO.#g2209-2. EBC!!ECKED BY DVct DATE S.r e. c-r;
CCHP 0 /d EQUIP REF.6Huy'De>NBad}2P2OOMS 5?vMu.SY FA J :~ A

(WWW) .' ,
,

2. MOTOR OVERLOAD HEAT E SELECTION PREPARED RN 71/86'
CHECGD ots M.9.gg REV.I

(A) CAL ION OF HEATER SIZE (REF #5) 7/
.
-

!I(n)xD.F. - (USE D.F. PER REF #1 SH 1)

'2 6 I(n)x /. o D.F. a 2* d AMPS
,

.

CATALOG HEATE SIZE SE/gy; ;_ r/) C.3.26 A
'

I(m)= 0 Sc '2. 6 l

(B) (iALCUIATION FOR OVERLOAD HEATIR SETTING: R]
CALCULATE % PROTICTION USING HEATER SETTING OF 100%

! -,3.f- I(m) x 1.25 % 100 %* /24 I (n) = /2 6 %
'7..&l

,

.

DOES T!!E % PROTECTION FALL WITHIN THE ACCEPTANCE LIMIIS7

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

S NO - DETERMINE HEATER SETTDiG TO !EET THE % PROTECTION ACCEPTANCE
.) CRITERIA BY USIhd THE CIASEST ACCEPTANCE LIMIT VAINE.

% * = (% PROTECTION x I(n) ) / (I(m) x 1.25}
=*.

*.
I

I

IS : SETTING WITHIN THE OVERLOAD HEATER RANGE 7
YES - DIE OVERLOAD HEATIR SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO - TIE OVERLOAD HEATER HAS BEEN IMPROPERLY SIZED. |

|

|
3. EVALUATION OF DISTALLED MOTOR OVERLOAD SEATER

IS THE HEATER SIZE THE SAME AS CALCULATT.D IN SECTICN 2Bf
.

YES - IS THE !! EATER SETTING nlE SAME AS CAI4TIATED IN j
'

SECTION 2Bfr

TES - THE INSTALLED OVE2 LOAD HLtTER SIZE MD SETTING ARE
ACCEPTABLE.. PROCEED TO SECTION 4. I

NO - TUE INSTALLED OVIRLOAD HEATIR SIZE IS ACCEPTABLE,
,

FIELD TO RESET SETTING. PROCZED TO SECTION 4. -

.

''

; c'j Y,,/ NO - 7".0CE" "!"' 700 ^""O .~, C ,-2 7 ~ , ,; ;
, RE?phE HEATEA$DRociG Yo 'l'.>rto

,
*

n4'

r. =ICn Cr :=== r,== =,.Te_m:: =a,___
m.- I

.

IC O I(s) .1.25 . !* '"IP 'M00

! :( O - -M : M ; 1.25 : f - /=-
,

*

L |),

0051T |
-

.
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CAi,CULATION NO.fg-Q.22gA.873gg SREET 3.3 0F SO ~~

,TKERMAL'OVERIAAD HEATER CALCULATION P2V. O DATE 2 / -.75

BOARD REF.,5& /'E/4470# /v/OV. 8D. ZA COMPUTED BY 7,.!.4' DATE 3 -/ C- P P ,

aUNIT # 3 D'4G. NO.46S2299- Z A''OCHEGED BY bi R DATE 5.#5-+A-
,

COMP * /A EQUIP REF.6,t/t/f COpid BOARD LECOMSA(UA O.S? f/HJ B A
OICH *t G P)

~~

.

., m m. m . . . ,, ,,,, ,,, ,,.. , ,,, . ,,,, _ . ,. m.. m..
, .

u. . . PREPARED Nkt 7-f/86'
,.

_ . . . . . . .
.. _ . . ~ . - .... . . . . _ _ _ . . _ _ . _

. a., . s, _ --,, , , , , , ,

E'I~ .
. . . _.

CHECKED th 1,M 66, ,.. ~ . . . .. . . .

~ -
i, , e -: - - , -, n , r, s _ , n n - -, i s. , .1 - w - . - , _ _.-., ,- , ,

-r, . .,. =.=_= w_ dn..m.e. er*.,= , A. .kte. _a T ,_ t 77 'f9_fTg*l*f.f_f ----- ----- T TM_T 'N' 9i f* FT'3'f' 4 M,*T

_ . . - . _
-- --

m. 3

,u,., . m i - .. , ,, .- - -, m , w.r _ _ ,, ,.

,.... ._ _ . . . . . .__ .-----un c,ro e ,,r. _, n. s e ._. , , ,.. .. . , _ . . ,
.- .. . ._ _ . . - . _

a^===== --

ma.^,. 8m e=,^*m . .^ s,8W
>#

1?A.
_ T_iT_ T_ T_'D U. T_if.T_T.TW i.P1_"O e W_8vu* nt,* 9. n. if.*,"*. ,*'.'s - .. . . , . .o..m

|2, \ .. . . .
. - . . . . . _

-
ce ,, o T i w ,,evue oT r,aere- i oren . ur , Tur,. ,,,,,m

. , ,,,. ~.,. , .mu _.,,,,,,,.....n.. _ ..
. . . . - . . . . . . . , , , w ,.- s-

e. . , , - ,1n m ?- - , , J - 1 re 1 r ., n. .-v --
., ,, ~ ~ ~,- - g a wi,7 7 ,_

w ":.: w -x' 1.:--m-
- .~

,
.

3c -

P tv ,%rf ,AAM 9,,p a sse s.v. ,'t A . * ,. n a.

-Le T_ e. n ayy,e n. te. . .u t.v_r tf . . r_e. _. .. . . . . . .
- . _ , _ . ~ .

,vc _. , we rue-iv v en neme nin uvi g enit e p n eera. n - q c- - a v33,
.

, , , , . . . - . -
. . . ,

. ..- n_..e
,v n ne. _.o _, n i n ,,.,o. ,s.,....-.,., , . . . ,.,. , _ ,.

un.
- ,,,

_ . . _ - - _ ..._ . ._ . ..s.,,.. , , , . . m,,

,U qg
agot.t. .g.. f., g?. .e c.9_ y g f_.g._ M_ _..

q.
f.wq. y p a g, 9Y .s.gy

n P .m .?
,* *f.

.. . . . __ ._ __ ... __.
_ . , ,

4. THIS CAI.CULATION RAS VERIFIED THAT THE SIZE AND SETTDiG OF THE OVI?10AD
HEATER HAVE BEEN Cl,MICTLY DETERMDIED TO BE:

,

OVERLOAD HEATER SIZE 4,C/Z.5 ' .* r ', ' (* 3 'Z,(, A N

OVERLCAD HEATIP, SETTING /0 o */*

22,ot-s6517/f bisfit. TAO ros //fAYZes Wird .75 ass5. CCMMDITS t-
,

< I

iwcwd AC-;ovd I
.

QHorop HAMfoLar! cArA. rm s/ c2 . w s.c o M o 7~ ;

AVAlkABLs. AMurfpr/cJ Fon Retw s/AMFourd pag*

,PSCV/OJV /%o* M Mof'd,$ Wd4'.,powd D',1,rA bf Gh'u7' %'dp

EDRM. 5/}/. {A//. ?A consifc?-:R.Z'o +<: tov'Ffdcres.d.eu._'
_,d'p. 3 A fCM,c'. _fA , B y ptpfy 4,c/; y of fqu/ PPM,']7: :

1 -

.

S
4 8

"
.

t
.

1
0051T

.

I

1



; . ,p _- e. y .; ~.m.:q . .;.. p? ;2: .m,w z ... .. - , . p. ._,3.y ;y,-., .,, .,., . y ..
-

, .- - - ~..,,;. 3:+ .- e
.

..

3
- h ,-.:. n-- . <-. .

.. . g :., . ' --

. -

-. .. .. . ..
'' ,( ,; , -* . . . -, . . . - .

, . .. . .. .

.

.

.

CALCULATION NO.go.G.ZZ68-67,522. ' SHEET 4 .1 0F $O
LHERMAL OVERLOAD HEATD CALCUIATION REV. O DATE S-/:: -N
BOARD REF.fAoV 2nA C7"M N14V. BD. 2.A COMPUTED BY ,% DATE 3-): Fr*

,
'

., UNIT # 2- DWG. No.+ffB2::99-2 gOCHECKED BY %d DATE 3., T.Fr'

,

CCMP 4 /0 EQUIP REF.TuRelds BR6 hi;~f* PUMP.* ASSE*MB t V A (2A I )

'

t CONTINUOUS DUTT MOTORS g j,
WALKDOWN INPUT DATA: (REF d 3) CHECKED _ b 1 19ff_ REY.i

,

0-

HOTOR CO?frROL CENTER DATA:
.

STARTER MFGit.. G6 MODEL cA/d9Co SIZE /@
0/L RELAT TYPE c E/2'4 ' HEATT2 SIZE 4/2/2Se /6./S SETTING //6

MOTOR NAMEPIATE DATA: . ,

.1 H.P. /0 VOLTS # d FLC /6 8 _ PHASE 3 INS.CLAhS f> _ NEC CODE // _
DEG C. AMBIENT TEMP .do DEC CDUTT cest- S.F. /.o TEMP RISE -

'' ~

AMBIENT TE4PDATURE: (REF !8)

MOTOR AMBIENT TEMP 4# DEG C7/MS/df .cd/LC/N6 A'O/"#MM 4"N'4RS#
eDT/N/SMf'i .fR 'DW$*+7W. C20 *.5 5"Y' 5STARTER AMB1Dit TDi2 4.40 DTG C~fdVis c

"

MANUFACTURIR'S DATA:*

'

0/L FACTOR (D.F.) (P2F# /. s>/. / ) 09 TEMP CORRECTION FACTCR (TCF - )
- HEAT D TABLE: (P2F J1 - s#. B >-

DEFINITIONS -

RELM
I ( t) - Zl.!"'' TRIP CURRElfT Mp)W Mp MNI (m) - M/20'* *"1 LO/.D CURRENT CCRRESPONDING IO THE REATD. CATALOG py
1.25 -- CEIERAL ELECTRIC'S MULTIPLTING FACTOR FOR ESTA3LISHING P!CCP"M TRIP CURRENT
D.F. -- MOTOR DERATING FACTOR BASED ON MOTOR SD.VICE FACTOR. (REF #1 SH 1) D
I(n) - MOICR NAMEPLATE WLL LOAD CUR.*U:NT OR ADJUSTED MOTOR FULL LOAD CURPJDIT
T 220= 0 ZIP" 0" TZ O';~RLOM ZATPh--EKPE0 00 IX TC UNIT (P.U. )

ACCEPTANCE LIMITS:*

IPROTECTION FRCM // 6 70 TO /.3d 70 (REF d5)
OVERLOAD HEATIRS RANGE FROM 85I to 115I

f

CALCULATIONS: *
,

*
I.

!
1. tOTOR FULL LOAD CURRENT ADJUSTMDiT REQUIRED v'' YifS 'NO

IF TES;

'

I (adjusted) = V (naecolate) x I (nameplate) :
,. V (operating)
,

I (adjusted) - X/ 6* 6' * /Y' O *-
,

.)s) FOR THIS CALCU!ATION I (n) = I ADJUSTED = / 4 8.3 _ AMPS

00517
.
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C LCULATION NO.Eo-azEss-8732.T. _ SHEET 4.2 or Go
) . THERMAL OVELOAD HEATE CALCULATION

REV.O DATE s -/J-M
BOARD REF,#doV EhdNE V/dV. dD. EA CCHPUTED BY ;7/z4 DATE 3-/2-M :._

* UNIT i 2. D'='G . NO . fMr9 9,7. EBCH ECKED BY Ms DATE14.o,.4.9-

COMP i /O EQU1P REF.70RSis/E ' BR6 L/PT* F4/i-fP 4&Cs >>BLY A ( v1/),

^

t PREPARED R ' 72/88
"f| .

'e
2. MOTOR OVERLOAD HEATE SELECTION CHECKED h 1 Lf-8f |

0 i
(A) CALC ION OF HEATER SIZE (REF #5) !
I(n)xD F. = (USE D.F. PER REF #1 SH 1)

.

.

/4 83 T(n)z 68 D.F. = /3 36 AMPS

.

CATALOG HEATm SIZE SE/3?i''*-3S CIS.O E |,

I(m)= M i4.4

(B) CALCUIATION FOR OVERLOAD HEATER SETTING:
CALCOLATE % PROTECTION USING HEATER SETTING OF 100%

N2 I(m) x 1.25 % ~ 100 * / /h.83__I (n) = /3/? :_
14,4

.

DOES TBE I PROTECTION PALL VIIHIN THE ACCEPTANCE LIMITS 1 <

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

T NO - DETEMDIE HEATER SETTING TO MEET THE % PROTICTION ACCEPTANCE |
/ CRITERIA BY USING THE CIASEST ACCEPTANCE LIMIT VAINE.

'

% * = (% PROTECT 7.ON x I(n) ] / (I(m) x 1.25]
,

: *=
%A a

IS % SETTDiG WITHIN THE OVERLOAD HEATER PANGE7
YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO - THE OVELO/.D REATE BAS BEEN IMPROPERLT SIZED. ,

1
:

3. EVALUATION OF DISTALLED MOTOR OVERLOAD HEATE !
IS THE HEATE SIZE THE SAME AS CALCULATED Di SECTION 237

.

YES - IS THE HEATER SETTING THE SAME AS CATEUIATED Di
SECTION 2B?

YES - THE DiSTALLED OVELOAD HEATER SIZE AND SETTDiG ARE
ACCEPTABLE'. PROCEED T0 SEC* ION 4. I

- THE INSTAL' LED OVELOAD HEATER SIZE IS ACdEPTABLE,NO ;

FIILD TO RESET SETTING. FROCZED TO SECTION 4.
.

/ NO - WBCE" '" *"'4''L LC''!K ' " " " ? _ ? , ' .^ , )_'~', W ':--- ,
*

. ' , Rg1h.ACC y&MWJ QW96260 ~~* ':iCfton) .4
~~' LUATICP 07 L"ST'Lin 0"mL"3 ':*.".!= 3I: 0"na ;T gg

.

,-
!( d - !(d ; i. I? " ~~ OIP /JTS

,' I ( d - .' I(;) ; 1.25 ; 5 ?* - 'J /JrS ',
\).

0051T .
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CALCULATION NO./O-dZgg&B73ZZ SWEET 4 .3 0F 60
REV. O DATE 3-/04r, THERMAL OVERLOAD HEATE CALCU AL TION ,

COMPUTED BY y4,4 DATE 3,/0,& ;BOARD REF. ,580V EEAdf0# N/CV'. 82:>. ZA
, * UNIT # 2, DWG. NO.46S;',:::.99- 2 A"dCHECKID BY )% a DATE g_sy_ W

COMP i /p EQUIP REF. 7vRS/A/s / BRfr- RF7FuMP A4Dt3D) A fiA t)
e -

rREPARE.n RK 7 7/-98. . . . _ 1,..., .. - . - t m ,a. u ns, w . . _. .. ...._. .... .,.. . - - - . .-------...
% ..vu .. .. . . . -

M j*|s-.g p. . o, ,m,,u. . , e, a. ,i v r, _ s, _ inn,
- - --- CHECGD t pa 7.y.88. -.. .

_ _.r s., _ .n. n.
_ .r -- _ ~

h*
, , /* ..- -- r v,r ,. ~

. ,
u -, m . o ., sq

.a~........_......,~.........,.,
- . . . . . . . . - . . . . . . . .. . ..... . .....~ .- , . .

nea.n , n e n e v ,e iea,u..e. = a v v n _ - _ . . _ t..re_i_e_ te- - .i_u.n e. t v., v_ u. .e.
.__ a.r. e. n. e_a_n , e .> , ,,,.

.. _
- .- _ -

< ., ...

_ _ ___ ____ _ . _ _ __ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ . . . _ . , , , , ,
._ __

...._ _ . _ _ sr.64 m .v .wr. 4 . m. . s.v.s.v44vn av e t.s i n.ma.
Fg.w - us. i c.c_w s. c.s.aa s..s

. . s. #.* .,*.1 1 t* ,9. . . . . . Y.. T u..Y. t.f.A T.,,,,.4
g

a ..u. ,m.. *., t.r M,, e, n. .ew a.p 9gy joy A .r
eage i =

.. , . .
. . . . . . . , . . .. .- -.

,, . . . . . . . . . .
_ r _ s, i ,i r v r. _ s, _ _ . _ .c 3,-. _ r, ,,. ~ r ,mir _ ,

s , . _ .

_-.

,...
.. .

-

,,,,,,,m.,,., . ,, u. . . _ _,_n. _n ,m_i ,,._, .3_u.c. a 7---.
. . , .... - . ..._ .- - . e

4 VTC - PT7T TMC*'*1 f T ?M n'.71. 4 T A A M TTT i t t*2 C ffiT T it? DTeT* *n a''tf v e " a_ , te a*
_ _

.e v_ .v. ..n..n. . n .m. _i. e., s. ._-v u r_ eo n e r _.v v.u,, m .n. c. .1_, v . n r. t.o r n. _n t.r_e e. _,. t ,_. o _e.,, . ,
.. .. . ._ _ . . _ _ _

._ , , , - ,. , , , , . , , , , , ,
,4 ., m..

m. .. w- . . . ..~ vo . ~ . ~ .. . . . . . -.

4. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETIDiG OF 'CHE OVERLOAD
HEATER HAVE BEDI CORRECTLY DETERMDIED 'IO BE

1

OVELOAD HEATE SIZE v,C/23a .-C . , .'~ d /S.O B I

:

OVERLOAD HEAT E SETTING '/ F "- / Ot> % ,

R\ ,

,

.f,Y f
-

!
|-*_*

.$ . * ? *"%
-

2 .M,. ,,m_,"' ..S'..^W,^n^_'8s ! l.* $ '" || ^ A W

5. COMMDITb* s . ._ 1 i

.
, -

- ~. , .

f.G P L A c.2. t h) $ 7'A U. g C, T*O t //dA7~ey~ 2$ W/1*H 7*NosG s/toar ) A6cv4
.

~

& A.ISf./HP ~~/O d t f *.9'r # / , <* AJ. f*.

!
|

i

:*

.

%..

.o

k ,

S

0051T *
*
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1

' CALCULATION NO.g'p-G 7.Z gg.873 22, SHEET 6 1 0F 90

) THERMAL OVERLOAD HEATER CALCULATION REV.O DATE 6-/J.-Pf
BOARD REF,9BoV EEA CTdX N/4V. 80,2A CCMPUTED BY y-M DATE .g /r.#M

~ ' UNIT # 2. DWG. NO.#5B2290>-2 EOCHECKED BY - h \ tt DATE 4.i S-t-5 -
;

COMP i 10 EQU1P REF. TURets/2 BR6 * LIP 7' F4/MP' AMG/ fBLY A (2A 2.)
-

CONTINUOUS DUTY MOTORSm t PREPARED RK 7-2/-98
N'I-

WALKDOWN INPUT DATA: (REF # 3) OiECKED UA ~1-2f 88
.

6*

MOTOR CONTROL CENTER DATA: ,
,

STARTE MFGR. gg MODEL d4/0440 SIZE / 6)

O/L RELAT TYPE 442/z4- HEATER SIZE d.C/33C /6 */43 SETTING /Oo %

MOTOR NAMEPLATE DATA:
-

,
.

,s

H.P. /0 _~ VOLTS 4YO FLC /#.6 PHASE ,3 INS. CLASS S NEC CODE //
DEG C. AM3IDIT TEMP W DEC C

DUTTe w r S.F. /o TEMP RISE -

'

AMBIENT TDiPERATURE: (REF #8)
'

*

,:q

MOTOR AMBIENT TEMP fS N DEG C ~7"JRS/NSSu/40/d6 /vbr-AdB7" op //M
4 STARTB AMBIDIT TD1P 6 +0

DEG C'fi/V/RDr|M4*d ",Pa~A CWS +7hlroo-S JUnl 5.7
,

''

| ' MANUFACIURE'S DATA:'

0/L FACTOR (D.F.) (REF# / s//. / ) d9 TEMP CORRECTION FACTOR (TCF - )
*

'

'

HEATER TABLE: (PIF dl - S#. e )

DEFINITIONS

RGLAS .

MNiWMI ( t) '" "''-'- TRIP CURADiTj
I (m) - L'"!!"JH-FL".*. L^!2 WJU!2iT CORRESPONDING TO THE HEATER CATALOG AELNM

1.25 - GUIERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING :*AC:.Ci P CURREIT* .

D.F. - MOTOR DERATING FACTOR BASED ON MOTOR SERVICE FACTOR. (REF #1 SH 1)
I(n) - MOTOR NAMEPLATE WLL LOAD CURRfNT OR ADJUSTED MOTOR FULL LOAD CURRDIT
T TiRCC"" C ::I'IC C 0" T.T 0"""I,0 '" "at.TO, :"".50 0"" I" != ""IT (7.t' . }

ACCEPTANCE LIMITS:*

: PROTECTION FRCli // 6 N TO /30 /o (REF d5) |
#

OVERLOAD HEATERS .MME FROM 85% to 115% |'
*

I

CALCULATIONS: ,
' l

1. MOTOR FULL LOAD CURRENT ADJUSTMDIT REQUIRED TES 'NO

IF YES; '

I (adjusted) a' V (nartplat.3) x I (nameplate)
,

,- V (operating)
,

,

I (adjusted) * 7./6* f a / 9'"83
*-

,

,
'

)) FOR THIS CALCUL\ TION I (c) * I ADJUSTED = /? 83 AMPS

0051T -
.
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CALCULATION NO.Eo-422zte-8752.0 SHEET 6 2 0F 6 0

) . THERMAL OVERLCAD HEATE CALCULATION REV.O DATE ::-12 -fe'
BOARD REFaMOV Ef.4CrdR M10V. 80. EA CCHPDTED BT , % DATE Lj;-Ub>*

* UNIT f 2. DWG. NO.44B2209- 2.EdCHECKED BY b\N DATE si l f-4 &
>

COHP & ID EQUIP REF.70,23/s/s *8R6 Lig puup AgMM/u.y A f A z.[]

-
.

I. MOTOR OVERLOAD HEATE SELECTION , gy'fqCHECKD b 1,2F88
.

; (A) CAL ION OF BEATER SIZE (REF #5) G
I(n)xD.F. = (USE D.F. PE REF fl SH 1)

.

/9 83 I(n)x d *.9 D.F. = /S 36 AMPS
,

.

CATJLLOG HEATE SIZE 4.6/263 '[2S _-f16.C4 ,

I(m)= /f 3 t4 4
M

(B) CALCUIATION FOR OVERLOAD Hr. ITER SETTING:
CALCULATE % PROTECTION USING HEATER SETTING OF 100%

//-3 I(m) x 1.25 % 100 I* / /4.83 I (n) = /2/ %

14.4- .

DOES THE 1 PROTECTION FALL WI'n11N THE ACCEPTANCE LIMI'IS?

/ TES - DE OVERLCAD HEATE SIZE AND SETTING HAVE BEEN PROPERLY SELECIED.

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

% * = (% PROTECTION x I(n) ] / (I(m) x 1.25]
: e.
: *-

IS : SETTING WITHIN THE OVERLOAD HEAT E RANGE 7
TES 'IHE OVERLOAD HEATE SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO - THE OVELOAD HEATE HAS BEDi IMPROPERLY SIZED.

3. EVAU!ATION OF INSTALLED HOTOR OVERLOAD HEAT E
IS THE HEAIER SIZE THE SAME AS CALCULAIED IN SECTION 237

.

7!S - IS GE HEATE SETTING ' DIE SAME AS CAI4UIATED IN |

SECTION 237
YES - THE INSTALLED OVELOAD' HEATER SIZE AND SETTING ARE

ACCEPTABLE. PROCEED TO SECTION 4. t |

NO - THE INSTALLED OVELOAD HEATE SIZE IS ACdEPTABLE, 1

|FIELD TO RESET SETTING. PROCEED TO SECTION 4. -

.,

/ NO -pa^"-~
'"*" rc:'.5 (PPoelto /r3 ' /5 /S, 5f' - >

I
"

^":r - J T ,
'*

, REPact HEATG9 TD SCction'

. . . , . . . . , _ . _ . . . . _ - . . _ , _ . - . . . _ - . . . - , , _ -

;'
- . - k ".

~

rY - . r ?\ N?_ e Y A n50
. .', L'-' ;. G,-, :, ?. . , ., :" " , ;'T

-

, <
_ - .m.,, ... .,

.
.

0051T
-.

.

.
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CALCULATION NO.69-Q.ZMA.873gZ SHEET 6 3 0F 60
, THERMAL OVERIDAD HEATER CALCULATION REV. O DATE F-/C- N

* BOARD REF.4Bmt fs,4C70R M %f. B O.2.A COMPUTED BY 77.W2 DATE p-t-' D.? .

b+ UNIT i 2 DWG. NO.469 299 .?.A'dCHECKED BT %A DATE S ef W~

/ /~"r* PUMP AEGSM'8.'.Y A f.TA =)COMP i I[? EQUIP REF. 7u' gni,.ig 324, /

.

pnpg D RE 7-2/86 '

,- - . .m e_ _ _ _ v m. e .u..t..---, _ _ .

, ,.
._....,..,,u , u. . e . . , m m,.-n_, m m c,.. .,,

v...... .. . . __ _ _ -.- _ -
['- V.|

';
, ,e> cic.a,. ,.a g 1,29,gg_.m,...,n.. - . i, s. , ,r.. -s~ - -.nnn.-. c.- .

U- : ,i , ~ ,. r, s. , ,i r ,1- n , e, s _ , n.,n - r r, ,
- _- . .- -

i
-

_i r_ r_ e m. _u. ,_ v ,ur -c_ ,e. .i , ,-e..-.....,,-w-..- ,
mn.m. ~,, , m. u. . -- - _. - - ..,.m, . -

3
. - . .

.. ... . ._ _
_ .- - __ _ _.- _ _ _ _i r_ r_ r_ wi n e r-_ine

we e, vu. .e,.i v v e m m_ e_n_v a_ _i_rs .- _r i_ _ m_. e_ v_ .rv .s._im. .. e_ r_ _,.v ur_- r--
. _ __

m..,,,, n. e . _ ,u. n. ,.e_ m_. ,. r_.,. _e r.... ..._ .m. u.w_ ,. ,.u. .r - ~. .,. n- e.-,. v.n. o i.r_ r.e_ n . .i_u _-e
-/ ,

. .. . . . . . . - - . . . _ j*v

-E".m . un, , a,
u.t.r ,, e, T_ U. .M. e t.f. .. FT_A_ * P e v. & Fe_ v_ .s.u'.A.M. ,_* r_ 9_ Y_ u. _v e_t,i_v ,Ye_ _ sre

_ ._ __ . . _

_ ..

i . n e. sf a. 3 e ,ia, _ ,- _

5.,..~~...,m,u.
_ ,r ., ~. ,

. . ,s, , , ..s. - . .
u, .,i . . .

, . . . _ . _ r ., , o ! -- - ---- . - - . -
r i s, _ .

- - -

.is.i=i i.m s.. ,19pi.m.7 ,.,/<-~. - ,- -- - - -- -- -

.

.

__.m n_ ,r_3, n n t.e . .-. .> ._o. r_ e ,,, e. ,._ w _ __ _- _e e.,,
. __-__ - _. ._ _.

- . , . _ _ _ . . .

,/ - _ _e ev.e _ i v , en_ n_ r co r ni_c m i _ r-3 e_ n i r , e_ ,_ e v. e, r_,.. m. e o. v .e.,,i_,,,
_-vec _

--_ - . . .- . . .
__ _ _ . _ . .

-o . n -i,..-., ,,,,m.,,,.,ne-... ,...a# ,.....,AJ ._.. ,

,,.
A4 i mir

.,..,m.,v,,,=,.,m..i.w. . , ,

4 ama a . a4 e & .m s " . ami Aa . v vn%sn.a v . .J & wr . 6 6 d le i a.r .J s a.g.4.&J a
4iy . A.6.

%, f _M. . y . ___ __ M_.p
Mph g4P y pgp $$ g, 8 'g s.p g ,y p pegg 4 gn A /DT49

J .

F. P. f

. ~. .. . _ _ _ _ _ _ . __.

4. THIS CALCULATION HAS VERIFIED TMT THE SIZE AND SETTING OF THE OVELOAD
HEATER HAVE BEEN CORRECTLY DETER.4 DIED TO BE:

OV E LOAD HEATER SI7.E 44'/?.S d,'T 'd C |8.OS

OVERLOAD REATE SETTING -f / C */c /CO ''7o
REPLACE

5. COMMENTS s M5" 7M /Ns~rA L L.fo 7"o L Hs4 ? V2.C - ' ':' f'^ -~ ~ ~ '

I

W/7W woSG spoWN ABOVB,
.

0) A33uMPr/oJ: 25/ ".*/, AW. 5
*

1

I

i
6

.

.

. .

O

e

**
. <

9

i

0051T '
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CILCULATION NO.gp,G7.Z68-8737.2, SHEET 610F 6#

-) THERMAL OVMIDAD HEATE CALCULATION REV.O DATE h /; - N

BOARD REF.4 Bot / E4 TAC 7'd#N/4V BD, M COMPUTED BY 7pe:' DATE -1-/ : - rd

' UNIT # F. DWG. NO.4962290>- 2BOCHEGED BY DW DATE 4..is. W

COMP 9 IO EQUIP REF.72/Rikas 8Kf1 L/sC7,PuM;P AS$s*ktSL.V A /CA Q_;

-

CONTINUOUS DUTY MOTORS pg p,* t
I/I'

CHE;KJ.; 9 141.Sg
WALKDOWN INPUT DATA: (REF i 3)

,

HOTOR CONTROL CENTER DATA: ,

STARTER MFGR. _47 8 K0 DEL SA/odeL o SIZE /O -

0/L RELAT TYPEe Ar/p#- HEATE SIZE C/C/a SC/e . /S SETTING /oo %
t

' MOTOR NAMEPLATE DATA: . .
,

H.?. /C V0.LTS fM FI4 /8 6 PHASE 3 INS.EdSS S NEC CODE //
DEG C. AMBIENT TEMP 44 DEC C

DUTY gevr S.F. /. o TEMP RISE -

* *

AMBIENT TD(PERATURE: (REF #8)

DEG C 7_7/86/dd.S4/@/M8/0/'pA/E7' of ~ NAM '

MOTOR AMBIENT TEMP 440 C O M S V7* / 5 7?p X/4. M/ 740-3 /CM' 8M
.' STARTE AMBIENT TDiP 6- # DEG C /MV/j /

y..

' MANUFACTURDt'S DATA:'

0/L FACTOR (D.F.) (d.EFi /- s//, / ) 09 TEMP CORRECTION FACTOR (TCF - )

HEATER TABLE: (REF #1 - S#. S _)

DEFINITIONS

I (t) - @ELAf. TRIP MlVI Mf.AL
I (m) - I'!J.IS ""LI. L^!." Nr CORRESPONDING TO THE HEATER CATALOG fyRE48

1.25 -- GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING-MWENUM-TRIP CURRDiT%| ,
'

-- MOTOR DERATDiG FACTOR BASED ON HOTOR SERVICE FACTOR. (REF #1 SH 1)D.F.
I(n) - MOTOR NAMEPIATE FULL LOAD CURRDIT OR ADJUSTED MOTOR FULL LOAD CURRDIT

- IZCCI ZTIING --0" TC 0*."T L^!." !? *.5, I".'""2S S." I'? """ ""I T (" ." . )F

ACCEPTANCE LIMITS:*

:PROTTCTION FROM //6 % TO /.30 % (REF #5) |

OVERLOAD HEATERS RANGE FROM 85% to 115% i

,

CALCULATIONS:
' I

I.

1. HOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED _[ TES'HO
.

IF YES:
I (adjusted) = V (nameplate) x I (nameplate) :

V (operating),

,-
,

I (adjusted)'= -X/6'6 */Y 83 ,-t
.r60 .

)) r*0R THIS CALCUIATION I (n) = I ADJUSTED = / Y.83 AMPS

|

0051T .
-

.

*

|

i

)



,

.

CALCULATION NO.Eo-hc248-8732.T. SHEET 4.2 Or 6 9'

) . THERMAL OVELOAD REATE CALCULATION REV.O DATE R-/2-f r
BOARD REF,(-doV Epsyop,V/dV. 80 2.4 COMPUTED BY ,W DATE ,2-/:- & -'

* UNIT # 2 DWG. NO.46A2249. 7.EdGECRED BY M(t DAIE % ,S s -
3 ,4.9:gg,L g L.v A (- A S)COMP a 10 EQU1P REF.72)A'2ME f/?6 Ljp*7~ pud f _

'

t PREPARED EN 7J/-88 REV,|
2. MOTOR OVERLOAD HEAT E SELECTION CHECKED (Ov. 7 2988

NI (A) CAL ION OF HEATER SIZE (REF #5)
I(n)xD.F. = (USE D.F. PR REF #1 SH 1).

.

/4 83 I(n)x _ 4 9 D.r = /S.36 AMPS
. ,

.

'

CATALOG HEAT 2R SIZE 4"B/231'l ?." Cl8.0 8
I(m)= 2 Ig4- -' ''

(B) CALCUIATION FOR OVERLOAD HEATER SETTING: y
CALCULATE % PROTECTION USING HEATER SETTING OF 100%

// 3 I(m) x 1.25 f. 100 %* / / A83 I (n) = /3/ :
14 4- .

DOES THE % PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS 7

. / TES - EE OVERLOAD HEATE SIZE AND SETTING HAVE BEEN PROPERLT SELECTED.

.

T NO - DETEMINE HEATER SETTING TO MEET THE % PROTECTION ACCEPTANCE
/ CRITERIA BY USING THE CIOSEST ACCEPTANCE LIMIT VAIDE.

% * = (% PROTECTION x I(n) ) / (I(m) x 1.25]
| : *=

;e.

IS I SETTING WITHIN THE OVERLOAD HEATER RANGE 7
TES - EE OVERLOAD HEATE SIZE AND SETTING HAVE BEEN PROPERLY SELECT 2D.
NO - THE OVERLOAD HEATM HAS BEEN IMPROPELY SIZED.

3. EVALUATION 0F INSTALLED MOTOR OVERLOAD HEATER
IS THE HEAIR SIZE THE SAME AS CALCULATED IN SECTION 2B7'

.

TES - IS THE HEATER SETTING THE SAME AS CAICUIATED IN
SECTION 2B7

TES - THE INSTALLED OVELOAD' HEATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECIION 4. I

THE INSTALLED OVERLOAD HEATIR SIZE IS ACdEPTABLE,NO -
,

FIELD TO RESET SETTING. PROCEED TO SECTION 4.
-

M - - *
-c- > -'y " ~ m e n,.e - . .o em......-

,k @ D Rs islafiss y Eesto W h inds W ''*
'"-

2
-

::=.mnceunn'~c~ ~ ~~ ~ ~"~ R|
,r_s _ ,r_s _, ,e _ . . ee , n .une ..

'

s. e i Ta - 1 # ''' # *=^
m , \ _ _ ./ %,uw s - .- . , - - - --- n. u s .

..,

00 SIT
'

.

.

,



-- _. . ,

f

f
i
A .,

CALCULATION NO.EO.C.22M.873ZZ SHEET d.3 0F go
) , THERMAL' OVERLOAD HEATER CALCULATION REV. O DATE -/- , pp

SOARD REF. ,tsst ff,.4c70R pfW. Sp. ZA COH?UTa DY 7;.*f DATE 2 ,1-?? .

o UNIT # 2 ._ DWG . NO . 45g7. ~ 99 - 3 gOCH EQT.D BY Md DATE :r . w.cra
COMP i /O ' EQUIP REV. 7Da2/>/5 S24 t /F)' Fuo~tP 4%5HBt Y A /24 3.)

.

-
. . - . ~.,.a.,m.,,e. PT.EPAtcp /. .pgm --

...,,,,no, a. . e. e., -- a r.e,.n .,,a.i .n,, ..,,,.n.
..t. v.u.vi.s . n.uvn.. . . . n .

, , .;V, |=
... -m. ,. ..u _ ,r_s r ,e - .nn Q'{'g g g4g

,

. .w...v., 46, , nu, vu

U: , , _ - . , , , a -. ., , .. _ , , , .
-, o . 3- u., .,os fu, . . . , ,, -

-- -
MB. M. . Pt.8P , Ah? . . _ . , . ., 8PT. ,T i, .A.p. m g. .gsp A g g f.95 ..,m..,a.9 1, , op .,,. ,es

9.M'f W
- . _ _ . . . . . . .. ,.,...o.,,,,.

3

. , . .n.,.i, av., ,niw o, ., u ,w..... i---_-.-a.. --.. ,u,. , , . . . .. .s.- , -

. . . . -e v . m. v u .. m now uv suw nw wa.4 An u a.

/ - - - - -- -- - - - - -

ua . .. - . . . . - . - - - - .- -

< w.
w u ., u. , savau., Ava nuvrrAm ur.,A. . - . . . .m._ ,u ..av .v 64 a6 a r.s a

wa4 n. - e

f.T J.ef .=.3.sn a_(*f c_ T Tu_f.P t,1T ny
*

e 's w a v. nw ev e , st a e., A e e s .P
-. . . . . . . .. .-. . . . . . . - -- _ - __

, r_ / _we ty v.s rwe_r_ r _eate
.

f /. a., _ 3 . an. .e t
g e. - s ?. ,.r'a .r* e M..

t%j,/ .
s,1,

__

.u_ _ .. . . .,,-
. .. - - >

j afp.,<j . i e.t._j o ..
-

y,p/.e* .v~ - r -4 1 - w s . 1 .

4

e we - . - . . . - .
v_ e .e v_ _ _cw. e ,tr u. .n ,,,m , ^ ,

. ... - . . . - .- .,,o, . n. ,n ,. nam u .

/ .
v.u. e. , i.v.e_ w a. n. ,. , a.i *. e. . m. , e. ,. i . , , ., * e, c.a , e., , , , .. _-e .e.,..-.. . . . . . .. . - .- .m. .v . . . . . . - ~y

... . . -
s. .

- ,e ,,.e....__.. m..,._.,,, ..., .,,,,,. _ _ . -.,.,n...,. .,.m..a- . _
.. .- . .. __ . .. .. . _ . - o. . v.m ...

m ,. m , . .m _ o,. u. . . o. . r , e o. , , e. .ren, , --.m.,--m, _,
.. -.. . . . . , - , . . . . ,...v .

4. THIS CALCULATION ILLS VERIFIED TF.AT THE SIZE AND SETTING OF THE OVELOAD
HEATER HAVE BEDI CORRECTLY DETERM. DIED TO BE:

CI8 06
OVERLOAD HEATER SIZE cp/235, , /S

OVERLaLD BEATIR SETTING , ' , ' .^ f- /00 I
) REPLACE.

5. CCMMD4TS s /~;'.'f- 17./f /.Jgy.,st.tfp fp! Ufers):z.C e :'c *L W/M 7/~NSE;
<<

1

1/s///f.--TH- 6||%d if 80 VE .'

b M
,

(Y) A $$f} M P 1'/0 J : /2D;* M' / - GN. 6
i

l

i
' | ..

e

-

4

..
.

,t-=.

.
8

'.s

y .

00517
.
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CALCULAIITN N0' jp.GZZ68-873PJ [,'_ '. ~_ ~ ~ SHEET // .1 OF GO
~ '

~

) THERMAL OVERLOAD HEATE CALCULATION REV. O DATE .: fr..Fd
BOARD REF.? Bod 2E'Agfd}?)vf6V. 80,2A COMPUTED BY ry6 DATE.=-1.2 59,' UNIT # 2. DWG. NO.#B2299 - Z//OCHECKED BY .D \ t.( DATE S : W P
COMP i ."-e EQUIP REF. OCyw.gu._ fputpyrsj- 7.c),J suap pdnp 1 A

i - --- -- -
CONTINUOUS- DUTY MOTORS PREPAGb RE N/.BB

^

3'ICHECKD 4pA 1.n.98
WALXDOWN"INPUT DATA:- (REF # 3) - - -- -.-

.
.

y,

MOTOR C0hTROL CENTER DATA:

STARTE MFGR. _ gg" MODEL 4 4/o G O SIZE /
O/L RELAY TTPE dA'/2 E HEATE SIZE gg/zsc 7.W A SETTING 9F%

MOTOR NAMEPLATE DATA: .

VOLTS $60- FI4 #-.? PHASE _.3 INS. CLASS _S NEC CODE /4H.P.* -

DUTT gea r.S.F. /O. TEMP RISE __ DEG C. AMBIEIT TEMP 40 DEC C-

AMBIDIT TDiPERATURE: (REF #8) D ' wSt-/-. A8 AA /'S PA 27'#f M SN/ f

J m! Y +IW='v& war p.m pwtr. scr. : H t= c :/
~I#=M'A*

MOTOR AMBIENT TEMP 4 2. DEC C
/# N # D#[[17"FrP p:Jfi. o +7d::STARTE AMBIDIT TDiP %7 DEC C**

C4-z/ o
MANUFACTURER'S DATA:

*
*'

O/L FACTOR (D.F.) (PIF# /- s//. / ) d.9 TEMP CCRRECTICN FACTOR (TCP - )

|( )
.

HEATE TABLE: (PI F J1 - s #. S )
*

DEFINITIONS

REI. Af
I (t) ---!C/T O TRI? CURREhT
I (c) - -M/ ~ n".? .1'L' ' O '.D y M e m M t M

CURREhT CCRRFSPONDING TO THE HEATDt CATALOG d j E W
1.25 -- GDIEPAL ELECTRIC'S HULTIPLTING FACTOR FOR ESTABLISHING -M/ ~.IFa' TRIP CURREITD.F.

-- MOTOR DEPATING FACTOR ?ASED ON MOTOR SERVICE FACTOR. (FIF di SH 1) M
I(n) - MOTOR NAMEPLATE WLL LOAD CURRDIT OR ADJUSTED MOTOR FULL LOAD CURRDiT-- I ' IOCO!T CCTTI'C 0" T C 0"OLO/4 'Cf.TO, "XPRC0 0CD E! 00- C'!!! (P.U. ) --

"

ACCEPTANCE LIMITS:

: PROTECTION FROM // G Yo TO /30 Yo (REF d5)
OVERLOAD HEATERS PANGE FROM 8SI'To' 115I

I
CALCUIATIONS :

,

I..
1. MOTOR TI%L I4AD CURRENT ADJUSTMDIT REQUIRED YES / 'NO

IF YES;

I (adjusted) = V (nameplate) x I (naceplate)'

,. V (operating)
, .

I (adjusted) ='
e

)) FOR TilIS CALCUIATION I (n) = I ADJUSTED = AMPS

0051h*
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CALCULATION NO.Eo-6222te-8752.2. SHEET f/.2 Or 4<2'
. THERMAL OVERLOAD HEATER CALCULATION " ~~ * REV.o DATE.5-/=-du

-

BOARD REF.+f80V RfAcrvRM10V. 8D. 2A COMPUTED BY 75,5 6 DATE :,-12.Ud *

* ITNIT # 2 DWG. NO.44B22og 2. EOCHECKED BY % \ (A, DATE g i s-Wg

COMP i M EQUIP REF.CRyWGu SputPMadr Op?Atsj GuNP PUMP 2A

t PREP RED RK 7-2/~S8
'

2. NOTOR OVERLOAD HEATE SELECTION W,|g pM f,39,gg
(A) CAL ION OF HEATER SIZE (REF #5)

-I(n)xD.F. = (USE D.F. PR REF #1 SH 1),

'

f*P I(n)x __ @S D.F. = ' 3 '2- AMPS
'

*

cc.9 LA '

~ CATALOG HEATR SIZE CA'/2 '' ' ' ' '

I(m)= f ~ ''- - 4.% *

- '

@'(B) CALCUIATION FOR OVERLOAD HEATER SETTING: -
.CALCOLATE % PROTECTION USING HEATER SETTING OF 100%

- / ~? -- I(m) x 1.25 % ' 100 * / 48 I (n) = /2 3 %
4.% .

DOES THE : PROTECTION FALL WITHIN THE ACCEPTANCE LIMI'IS?

/ TES - THE OVERLOAD REATE SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.

( NO - DETERMINE HZATE SETTING TO MEET THE % PROTECTION ACCEPTM(CE
CRITERIA BY USING THE CIASEST ACCEPTANCE LIMIT VAIDE.
: * " (% PROTECTION x I(n) ) / [I(m) x 1.25]*=

,

*=

IS : SETTING WI'DlIN THE OVELOAD EEATER RANGE?
TES ' DIE OVERLOAD HEATE SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO - THE OVELOAD HEATER HAS BED ( IMPROPELT SIZED.

3. EVALUATION OF INSTALLED HOTOR OVERLOAD HEATER
IS THE ltEATER SIZE THE SAME AS CALCOLATED IN SECTION 2B7 *

.

TES - IS Ti!E HEATER SETTING T!!E ""'~. ' CALCUIATED IN
SECTION 2B7

YES - THE INSTALLED OVEPA !.:,'.. A SIZE AND SETTING ARE
ACCEPTABLE. PROCEED 10 f: 01 ION 4. I

NO - T!!E INSTALLED OVELOAD llERIER SIZE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SECTION 4. I

[ NO - -T"^n^"O "ITH-MMAWi*'ce ue - < n m .M /23 d'' "w" e' ,Iw'^^a n.:an
-

..

-
.

-Ev*ttwifoice-IeTALL= cvmeAs-+tPATm Tali cuBUmI(O I(.) 2 1.2: ; %r .' arc p~

2-
| IC O J.?_. b ) x 1.25 : ?? "- # -'

t"r ".g
.

-

0051T
.
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CALCULATION NO.EO.Q.22/A.87322 SHEET //.3 0F 40
|
f''' 3 . THDutAL OVERLOAD REATDt. CALCULATION REV. O DATE 4 /:* ..P/r'

BOARD REF. 9 80V F/A' drop AdOV. 80. ZA COMPUTED BY 77M DATE 3.. c ..M ,

8

5. UNIT # 2_ DWG. NO.46522M/ 2.EOCHECKED BY b (LL DATE 4.#q. WCOMP i 4d EQU1P REF.DRYwsu. A~puspMmJ r C2 Aid dump PUMP ;;s4
..

-tWd:9/... . n.. , m. . .e ,.i , , , n ne, ,m n nem, vennmnw. PREPAUD Rg 7.yAgg t

s . . . , _ .- -

-
., .. ,,. . . . .e s., .r ,'^

.'^.^.
,

CHu .s' o., (a.1.29 98 , n /.Im.. . . . . . . . .

.,-, ... .. . . . . - -

| O-a - -

_,e, + o .r_s _ sna _ i -, p =
,
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I

THIS CAI.CULATION HAS VERII'IED TRAT THE SIZE AND SETTING OF THE OVUtI4AD
1

I

> HEATER TtAVE BEDi CORRECTLY DETDuiDIED IO bet
'

)

C f. 4 2 A
OVERLOAD HEATER SIZE cpf::3 q. - ' A . g(

.

OVERLOAD REATDt SETTING /00 N
1

5. COMMDitS s _ ggpL4cs' 75/ /4srAL*D ypt. >JB'.47args- u>i7y/ 7%tB*,
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CALCULATION NO.20 d7.268 87hZ2,
~

... . . SHEET /3 .1 0F 80

C ) . THIRMAL OVERLOAD HEATER CALCULATION
!

REV. O DATE.N/ 2.-d'P
BOARD REF.9fod ESACTdEh/W. 80, M COMPUTED BY pjap; DATE it ./a-ep

' UNIT # 2. ' DWG. N&.VfB2290>-2. gCCHECKED BY h \ ta. DATE 8 - t s".ffi
~

5

COMP i 60 EQ'\IP REF.02/dgu pz.cof2 pgAd gup40 pump ':A.

* CONTINUOUS DUTT MOTORS PREPAnEO gg 7.,yt.ge ,
-

--
.

.- . . . . . . . . _ _

WAIXDOWN INPUT DATA - (REP f 3)--- W -- ' ' I @ 0 d/M 'l - Lf./8 SEN I'

- -
1. g.

'

_HOTOR CONTROL CENTER DATA:

STARTDt NFCP. 6g HODEL CA?/o4e o SIZE /O/L RELAY TYPE gee a- KEAT E SIZE d/J/23 6 7 7 AA SETTItiG // 5 %'
.

NOTOR NAMEPIATE DATAt . . " . . . . ..
.

. .

,

H.P. b VOLTS 460 FI4 4.cP PHASE 3 INS. CLASS S NEC CODE ADUTT a # S.F. /.0 TEMP RISE DEC C. ANSID2T TEMP yc DEC Cf-

AMBIDir TEMPERATURE: (REF #8)

stt AR&4 /$ryg;.R'7'oFF4 ARC //J MOTOR AMBID4T TEMP -[7 DEC C .pg/, .g 2 f7/ f.#0J,

. STARTDt AMBIETT TDiP 2. 7 DEC C gt.#d. ou/.S#0T r op*
^

54/f.DA. f 2*f F W S 35'-:t i S R. t,

*

MANUFACTURER'S DATAt **

C) I5~/L FACTOR (D.F.) (REF# /. sd. / ) 49 ' TEMP CORP.ECTION FACTOR (TCF - )HEATut TABLET (REF dl - s#. B ) '

DEFINITIONS

I (t) -- TRIP CURRD M7#
I (m) - "SIM"" F"I'. L^AD-CURRENT CORRESPONDING TO THE HEATER CATALOG # gg2A7

"

1.25 -- CDIERAL ELECEIC'S MULTIPLYING FACTOR FOR ESTABLISHING MAKI 7"etIP CURRE{T
;

', D.F.
- MOTCR DERATING FACTOR BASED ON HOTOR SERVICE FACTOR. (REF fl SH 1) RliI(c)4

- MOTOR NAMEPIATE FULL LOAD CURRDIT OR ADJUSTED MOTOR FULL LOAD CUREDIT|3 -t*
rFRGENT-SETPING-OP-THB-4VERLOAB-HEATBh--EXPRESSED -I"PC UNIT (7.".)1

*

ACCEPTANCE LIMITS: ,

% PROTECTION FROM // 6 /*a TO /30 No (REF #S)*

J

OVERLOAD HEATDtS RANGE FROM 851 to 11'51 !
i I'

,CALCUIATIONS :
, i

i..1.
HOTOR FULL LOAD C1'RRENT ADJUSTMDTI REQUIRED YES / "N0 '

IF YES;
; I (adjusted) = V (nseeplate) x I (nameplate)

[
,

!;
. , - V (operating)

'

I (adjusted) =,

,-
) FOR THIS CALCUIATION I (n) = I ADJUSTED = AMPS.

0051T

0.

)
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CALCULATION NO.80-62:'24'B- 873ZT. SilEET/J.2 0F 60h . TliaMAL OVERLOAD flEAf1R CALCULATION REV.O . DATE 6'-/2- de
BOARD REF,#7 0V MPfdrt?#N/OV. 8S. 2.4 COMPUTED BY 77/d ' DATE A-/ -N.c4 *

* UNIT # - a DWG. NO. .f4Br.o g. Z. A'OOiECKED BY t)i a DATE 6-6. q-i-g

COMP i 6$. EQUIP REF. DRYWELL. 47 DOR .02)id < UMP PbMP :.A
. . . - . . . - . . . . . .-

t PREPARD M7-1MB ~

GE G W 1-2.f88 'U/' I2. MOTOR OVFRLOAD HEATIR SELECTION

V.

(A) CALCULATION CF HEATER SIZE (REF #5)
-

I(n)xD.F. = l (USE D.F. PER REF di SH 1)
'

4# I(n)x 09 D.F. = 4. 5 ~1. AMPS
'

.

CATALOG HEATIR SIZE dE/264 Cd A C.$'. 72 /i
I(m)= ' ~ ~ ' *

g,74e

(B) CALCUIATION FOR OVERLOAD HEATER SETTING: '9
. CALCULATE : PROTECTION USDiG HEATER SETTING OF 100:

' I(m) x 1.25 % 100 :* / A.J I (n) = /2 3 :
-

a. 74
DOES THE : PROTECTION PALL VID{IN THE ACCEPTANCE LDil'IS?

/
_YES - DIE OVERLOAD HEATIR SIZE AND SETTINC HAVE BEEN PROPERLY SELECTED.

|( NO - DETIRMINE HEATD. SETTDiG TO MEET THE : PROTECTION ACCEPTANCE

k CRITERIA BY USING THE CIASEST ACCEPTANCE LL4IT VAIRE.
: *=[ PROTECTION : I(o) ) / [I(m) x 1.25]
: e.
%4 e

IS : SETTING WIDlIN THE OVERLOAD REATIR RANCE7
YES - DIE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
NO - T!!Z OVERLOAD HEATIR HAS BEEN IMPROPIRLY SIZED.

2. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATIR
IS THE REAIER SIZE THE SAME AS CALCULATED IIf~SECTION 2BF.

YES - IS DIE HEATER SETTING DIE SAME AS CAIEUU.TED IN
SECTION 2B?

TES - THE INSTALLED OVELOAD' HEATER SIZE AND SETTDiG ARE
ACCEPTABLE. PROCEED TO SECTION 4. I

TILE INSTALL.ED OVERLOAD }{EAYER SIZE IS ACd.EPTABLE,NO -

FIELD TO RESET SETTING. PROCEED TO SECTION 4. I

/ NO - PROC 1'ED-VI-Ut-FOh!.0VINCKr/ucE NM7;er$ (,mersa 76 54tn E)J' 7 M,[W m' ''4/02 ' - ^ ._ ,.-

-

W L%WIC4-O F--U;&TALLED-OV E RLOAD-li EATfR-TR IP-eUP&fWP--
li d I( w) . l . ', . I" Ut i' MiPS--- 9.

'

! IC O .'eWM-r-1. 2 5 . // C fM ms -.*-,,

0051T
.
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CALCULATION NO.50 432gA.873ZZ SHEET /.3.3 0F So

C '\ , THERMAL OVERLOAD HEATER CALCULATIONREV. O DATE .3- /3. ,y,t
_ BOARD REF.,860V #44c70E Nf0V. Sz;p. ZA . CCNPUTED BY Th6 DATE 4./::.,fy

. ,

6 * UNIT # 2. DWG. NO.+582.299 2.EdCRECKED BY bd DATE % s-44-
_ COMP 0 $$ EQUIP RET. DRVWEt L. #LooR D/2 ArJ SdMP PUMP 'lA,

*
e .i.n. _, ,_u_ v_ _,a_ .u n. . v.u_e.i t e .m a. . ._ _, a n.. u._... , .nv...-.----

'_ . . . . _ - - - . .._ vn.
. <nv4 b4.vn - .u, , ', PREPARED RM 72/

.

- - - - - - . . ~ , . .--
so, . ...

~~' '~

CHECK D cfga.j.29.sg REV,l.

a e, ,r, w < >4
. .,, , ,r, s, - , n. n.

-- ., w
. - .

4,.
,-,

,

_..__ _ ._ .. _._ _ ... ...__..__.._. ,.._ .____...__. , m ,
. , . , . , _ , _. . ,.. ,

_ ._ 3. _ . . . . __ _ -. . __ ...

^-^

TZE *N|19-69 NMIE" Ah*T, "aE TING AAE ACCElTALI E.4 s. ,

/ ...
.m _ o. .m. . ,...m. ,,. .......--..<n.

, . -- . - -- - .. -z .. .. . .. . - . . . . . ., . .. - . ...~ nb s. . . <m m
, _ . . . . -- ......_L.A 4,e .... . . . .r.b b g,. g 4.p. . , , m . .

U el A sTV 4 H &.
V 4N .J Fe.J ., .iTb r. .J 4 16 a y s sv .

. . . . ~ . . . . .,s, 6,s.s . . . .
, .. _ ,. , ,..

. 5 nv vu su, , , . .r 4
-anwa of e.>,, a 1.> J r ,,,,t , s n ,-<i g , , _ --,/

,, , , , . m. *_ ,- s < ~ n < y w,n . - -

8I.,.,.,..,,s.,_. . , '177. . - m. m. _,,_ , m. _ m. i.m_ _ _ e_._e. r_ _ ,
,. m,

.. -_. . _- .- .

,r.__, ,.m. n. . e. ,. i.,.,_, o m,. .lOAB-HL.. m ... - - - -- ---. . . .. . . . ..- . . . w r. 4 av 4aaa - - - -va2.w c. ..

' "^ - T"' NT""? 0"E"1033 -EATE A'A' I"CC?".EGN,T-MBED. f.'.'" SRAI,'. OE

C '
-iCI./.CE" "ITH T"" 0"E-6ELEGTED I" SEC'IC" ? .

4. THIS CALCULATION HAS VERIFIED TRAT THE SIZE AND SETTING OF THE OVEI4AD
HEATER HAVE BEDi CORRECILY DETEKDIED TO BE

OVELOAD HEATE SIZE egfr C y - '/ (.T.NA
.

OVERLOAD HEAT E SETTING /00 %

5. COMMDETS t grow! TCf /a sy,.sLt_ en -rs 4 p f 475 cf t<)irH %;IME

s.*/ciaJ seeM.
..

4

.

.

I

s +

|
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e

'
.

.
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,
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CALCULATION NO.6'O.G.T.Z68-87.522. SHEET /5 .1 0F 601

C ) . THERMAL.0VERLOAD.HEATE CALCUIATION
s

RF V. O DATE J-/3 -$V'
-

BOARD REF.</80V EdfA CTd>PN/4V. BC. E'A CCHPUTED BY /~uv4 DATE A 2-Jva.*

> UNIT.f 2.. DWG. No.MBZ299-2 BOCHECKED BY QW DATE .4 . s -4 y
CCM P l- GA- . .-- EQUIP. RET. Cos's 4;.pcAy s/W A~oog g. sole /2 p A

._ . . .. . . . _ . -

PRE /AR2D RE 7 2/88_ OII'I
t CONTINUOUS DUW MOTORS

'

CH3CCiD y 1 2.9.9 !
fWAIXDOWN INPUT DATA: (REF i 3)i -

,

NOTOR CONTROL CENTR' DATA

STARTER MFCR. gg H0 DEL e:~sC/oldo SIZE /
O/L RZLAT TYPE ec/ze HEATE SIZE 4.e/20s'd #. 61A SETTING 9o %

HOTOR NAMEPLATE DATAt .

.

H.P. 6 VOLTS No FIC 4.B PHASE 3 INS. CLASS NEC CODE- -

DUTT c dr S.F. /a/ 6""~ TEMP RISE DEG C. AMBIDiT TEMP 4 DEC C-

AMBID(T 'TDiPERATURE (REF $8)

MOTOR AMBIDIT TEMP ? 4O DEC C SPu/P LO M r!> /d PoM r/00 C= }&. R!-D 4i

WF/W /# d*/' / ff"7" C/' //ACS// M/Ct".dMdDf/*STARTM AMBID(T TDi? <-. 40 DEG C C.

/7Q.CHh.f f7H97.5 :f*/IA e6 f)W:-:iA I OS RJ,

MANUFACTURE'S DATAt
*

''

(y
/O/L FACTOR (D.F.) (REF# /. sA. / ) /. d TEMP CORRECTION FACTOR (TCP,- )

HEATER TABLET (REF #1 - s#. B _,)

DEFINITIONS
IREl.AY

I (t) -- HE*HR TRIP CURRENT MINIMUM
I (in) "A*I:.'" "JLL LO.O NT CORRESPONDING TO THE HEATDt CATALOG d RELM
1.15 - GDIEPAL ELECTRIC'S HULTIPLTING FACTOR FOR ESTABLISHING ."A"U"J:j. TRIP CURRDIT RID.F. -- HOTOR DERATDiG FACTOR BASED ON HOTOR SERVICE FACTOR. (REF fl SH 1)
I(n) - MOIDR HAMEPIATE NLL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRDIT
, . . _ , . - . . _ _ . . . . . . . ....m._ .m._, m . n . . ., - m .n vm. u.v.,

'*
ACCEPTANCE LIMITS:

% PROTECTION 2%CM /26 7e TO /32-078 (REF d5),

; OVERLOAD BEATERS RANGE FROM 85% to 1151
.

lI. . .
,

, CALCULATIONS:
1

,

I..
1. HOTOR FULL LOAD CURRENT ADJUSTMDIT REQUIRED TES / 'NO ;

i IF YES;
i

{ I (adjusted) = V (nameplate) x I (nameplate) !, ;,
1 .

V (operaring) I
-

.

j I (adjusted) =
, *-.

)) FOR THIS CALCUIATION I (n) = I ADJUSTED = AMPS .' |

00J1T
; w

-

!

|
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_ CALCULATION NO,80-(QE248-6732,2.
. THDuiAL OVERLCAS HEATIR-CALCUIATIO!L-..~ SHEET /4.2 OF 60

REV.O DATE 5-/.::- PtBOARD REF.NOV CfM7DMMjoV. BD. 2A CCHPUTED BY 7;'H: DATE . -12- 99
, _ . .

* UNIT f 2. .
DWG. .NO.44/32204 Z.ECHECKED BY.

- e--.
,

M (L DATE9.iq vyCOMP i SA EQUIP R.EF.deG'd 6FTMV /VW 2004 goog.gf2 mJ
-

:
2. HOTOR OVERLOAD HEATm SELECTION PREPARED RA( 7 77.N, '

.

ggCXE3g.;.:.9.gg g|
(A) CALCULATION OF REATER SIZE (REF #5)I(n)xD.F. =i (USE D.F. PIR REF #1 SH 1)

.

6.p 2(n)x _ /. O D.F. = d.&
_ AMPS

CATALOG HEATER SIZE co2M" M.4 - 48.'7A
I(m)= 7m G.73 .

(B) CALCUIATION FOR OVERLOAD HEATER SETTING: U
CALCUIATE : PROTECTION USING HEATD SETT.tNG OF 100

Mer I(m) x 1.25 %. 100 :* / S. # I (n) = /2 7 :
-

673
. 'DOES THE :

PROTECTION FALL win!IN THE ACCEPTANCE LIMITS?

/ TES - DIE OVERLOAD HEATER SIZE AND SETTING RAVE BEEN PROPERLY SELECITDI..

NO -
DETERMINE HEATER SETTING TO MEET THE :PROTECTION ACCEPTANCE
CRITIRIA BT USING UIE CLOSEST ACCEPTANCE LIMIT VALUE.
* * = [: PROTECTION x I(n) } / (I(m) x 1.25]e.
%*- .

IS :
SETTING WIDfIN THE OVERLOAD REATIR RANGE 7

TES - TIE OVERLOAD HEATIR SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
t

NO
- THE OVERLOAD HEATIR HAS BEEN IMPROPERLY SIZED.

),_

3
EVALUATION OF INSTALLED HOTOR OVERLOAD HFATER ;

IS THE REAIER SIZE THE SAME AS CALCULATFD IN SECTION 2B7 ;~

~

I

TES - IS DIE HEATIR SETTING T11E SAME AS CAI4UIATED IN
=-

SECTION 2B7

YES - THE INSTALLED OVIRLOAD HEATER SIZE ARD SETTDiG ARE
i

ACCEPTABLE. PROCEED TO SECTION 4 i '

_ h3
- THE INSTALLED OV12 LOAD llEATIR JIZE IS ACdEPTABLE,

FIELD TO RESET SETTING. PROC 2ED TO SENION 4. ! emuseme,'/' NO
PROGEED-WI-TH-FOLE4 WING-S 0/0 04 J-6 A; [g J-4 'f 7

,

I

WAwAT4c$c METAL-L En-cV ERLOAMI FAT ER-TP4P-cURRM
; .

-I( 0 4M -x-1v25-r-I*-a-1RIFAHPS
! 44+b%, J---h)-x--l-rM s r)$ t* _ Mc .- -

y es--.

051T =
.

%O
*

e

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _
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CALCUIATION N040-Q.27/A.87322
4

TIE.RMAL OVERLOAD JfEATER CALCULATION SHEET //.3 0F [O
[ BOARD REF. ,590v F#Ac70# N/oV. So. 2'A REV. O DATE f./c. .v.?COMPUTED BY5 _ UNIT # 2. 77. f4 DATE 9-e2. f e'DWG. NO. 26SO::.99.:C A dCHECKED BY

"

.

_ COMP e y _ b\-AEQUIP REP.cers ccQAy s/h/ ;;cors ecoLEM ,CAJDATE9.eq +v-
t EYAttfAHv.i vs

4.u uu.t.~u v mu.v<ur-HPATE FROTECHM.(FROT,ECTIC ~ I,(O_/ I(u) . 100 E f?A. ')- ,7N 7.f/.gg l
'

:
.

CioC(cD., r- ,r s r i e q. EVJ'

,rs .nn
eguf 4 avw . m/v t/v 4 g w egs _ e- v ,

i su g

- LCES THE-h0fECHON-PALLHGTHIN-THE-ACCEPTANCfHrDtITST
M-YE0

THB-I NSTALLE D-OVNRLOAD- REAT E-SIE-AND-GBTHNG-ARB-AGGEPTAS IC .
, M0 DETERMINE-REATER EETTIMO

'.T ''BBT-THB-%-FROTECTIOP AGGEPTANCE
CR1TEMA-4Y-USIMO-TnB-GLOSEST ACCEPTANCC-LIET-VALUE.-.---1

- (1-PROTEC MON . I (a)} / [I(-) . 1.25]
'

u - - -

g)
.. _
,

4

I? * SErNLNE-CVELCA?-REATG-RNiCE7
_

YES----THE-INGTALLED-OVERLOAD-REATE-SRALL-BB-REGBT TO --TUIC 7 ALE.
' FO -

-REfGCED-4TTH-THE-ONE-SELEGTED-IN-GEGMCN 20. -TE-D'3T!mD OVERLOAD-EATE MAS-ZXCCRRECTLY C7"ES-AND-C".ALL OFr--

-

4

THIS CALCULATION HAS VERIFIID TRAT TE SIZE AND SETTIliG OF TE OVELOAD
0

tfEATER HAVE BEEN CORRICILY DETERMDiLD TO bet

OVERLOAD EATE SIZE eff/235 5 67M

OVERLCAD HEATER SETTING 40$$ /082
5o COMMENTS : _'; - 'e L : 31-w%- UD -c ; } .22^' y' ' M,Z/|W ;TXGL5~~

,

Reser rwr wsrmso r5 L.
-

8},

HEAR m 'r3 .Os %
- .

%t

i

3

I
*

; m

'*
. I

.

3
1.

*
,.o _pi
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