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1.0 GENERAL This Shest Addlad by Rev. _I__
1.1 N!u.a

The purpose of this calculation {s to establish the requirements
and guicelines to evaluate, verify, conmtrol and retain engineering
caleulations for thermal overload relay (TOL) selection,

1.2 scope

The scope of this caleulation is to deternine the design for TOL
heater sizes and settings and to evaluate the installed TOL
heaters for cont{nuous duty sotors and motor operated valve motors
powered from the Motor Control Centers (MNCC) required for Unit 2
restart at Browns Ferry Nuclear Plant utilizing QIR-EED-87011
design criteria, (Ref, %)

2.0 CRITERIA

The manufacturer's recommendations are used i{n the relection of overload
heaters, The overload heater sizes and settings will be in accordance
with the design criteris in QIR-EER-87031,

2.3 Continuous Dutz Motors

Following 1s the Process to be used !n the selection of thermal
overload heaters for continuous duty amotors:

2.1.1 The walkdown input data for the motor namoplate and motor control

center wvill be recorded and used to performs the calculations,
(Ref, #3)

2:3.2 Temperature Correction Factor

Manufacturer's recoamendations shall be followed when non-accident
anbient tgoperatures of the motor and msotor control ceaters are
within 18 C of ecach other. If the temperature difference is
higher, the full load current shall be multiplied by teuperatyre
correction factor before selecting the overload heater, (Ref, *7)

The tesperature correction factor is the ratio of motor anbient

temperature correction factor and overleoad heater aobient
teaperature correction factor, (Ref. ¢9)

Cl18
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2.1.3 Designed thermal overload heaters are sized as follows:

2.1.4

2.1.5

2.2

2.2,1

a) The service factor is determined from the walkdowX input data,
From Ref, 41 sh, 1, the derating factor is selected and the
motor nameplate full loau current is multipdZed by the derating
factor to determine the maximum full 10&0 ent to be used in
the heater table., (Ref. )1 sh. 8)

B) The heater catalog number is selected starter NEMA size
and maximum full load current calecul in Item 2.1.3 a, 1f
the maximum full load current does fatch the heater table,

use the next larger maximum motor %Y load current and adjust
the percent setting of the overloades lay as required,

¢) The degree of protection Provicgd Py the overload heater is
evaluated by multiplying the [ Lfum motor full load current
given in the heater table by and dividing by the motor

nameplate full load current ) (Ref, 49)

d) This value is then mr@ O the design criteria for
acceptance, (Ref, #5) )

The installed thermal o " d heaters are evaluated as follows:

The maximum motor full L7949 current given in the table is
multiplied by 125% a s Y the percent setting of the overload
relay, This value .¢ Erip current of the overload heater. The
trip current of th Ater is then divided by the nameplate full
load current of ATYOLOr to determine the percent protection,
(Ref, 49) This ¢ is then compared to the design criteria for

acceprance, (Rog )

Section 4 of ;»; calculation sheet makes the recommendation to
either lea installed heater and adjust setting as necessary
or to replace/with the thermal overload heater sized in section 2
of the caicylation usheet,

Motor OpepAted valve Motors

The following procedures are to be used for motor operated valve
motorgA

The/walkdown input data for the mot: » nameplate and motor control
: tor';n).ll be recorded and used to ~erform the calculations.
ef,
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2.1.3 Thermal overload heaters for continuous duty motors are sized s

2.1.4

2.2

2.2.1

follows:

a) The service factor is determined from the walkdown input data,
Multiply the motor nameplate full load current by the service
factor derating factor to determine the current to be used when
selecting a heater from the heater table. (Ref. #1 Sh. 8)

'b) The heater is selected from the heater table for the starter

size it will be used with. The heater minimum current must be
equal to or greater than the motor full load current calculated
in Item 2.1.3 a above.

¢) Heater minisum current is determined from the heater tables by
the method described im G.E. “"Application Tips" dated
March 11, 1983 No. 001.

d) The degree of protection provided by the overload heater is
tvaluated by multiplying the heater minimum current by 1.2%5 and
dividing by the sotor nameplate full load current. (Ref. #9)

e) This value i{s then compared to the design criteria f.r
acceptance. (Ref., ¢5)

Acceptability of axisting therwal overload heaters will be

determined using the method described {n 2.1.3 above and based on
the following:

a) Heaters will be selected based .. an overload relay setting of
1002,

b) Existing heaters will be reset or replaced as required.

Motor Og!ratcd Valve Motors

Following is the process to be used in the selection of thermal
overload heaters for motor operated valve motors:

The walkdown input data for the motor nameplate and motor control

:cntor'v§11 be recorded and used to perform the calculations.
Ref. 3
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ignad thermal overload heaters are oize” as follows:

Using the tiro-current curve for the nverload relav (Onf,
Thts 5 throuth 7) locate the 15 second roint nd detormi
current rating =ultiole fcr the particular zone of murwe
selocted, Locked rotor current is Aivided bv the curroft rating
rultinrle tc caloulate the Srim current, Nivide cg:w Arrenst tw
factor of 1.25 to ~“stermine the heater selection

(Ref, )

The heater catalos number is selected for the
And the heater selection current from reater
(Ref, 21, Sh, 2), 1If the meater selestion
the heater tahle, use the peve largar rax
current, This value is the maximum “ull
hYeater (Im),

ter YEMA size
hetion tanble

Mt Ages not ratch
Lor salection
auerecent of the

™e overload hoater trio current (It) <V
nultiplvine mauimum motor full load
1.27 and the percent setting of =h

aleulatad bv
nt (Im) by “scter of
rlond relay, (Pef, 29)

Petermine the irireisn tire of tta
Current (FLC), 2001 ™C and L
cividing these valyes Y tha ¢
The nercent valuss obtained e
current curves civing time ¢
are aiven in Pef, 41 Shes 2
qiven in Pef 4 ] Shes ¢,
within the accentance cr:
be atiusted to bring the
cutlined {n NIn £E3 !7@

rater at 1004 Tyl road

ed fiotnr Current/Amps (LPA) hy
e Qurrent for each value,

he comnared to the time vs
conds, The hoat e trirnine 2anes
4 and time-current curves are
7. 1f the trin time does not fall
-3, then ovarload reiay setting shall
D time with the acceptance critasria
(Pef, %)

Iretalled therral ovﬁ./ heaters are evaluated as fol lows:

The heater catal
table (®ef, 4] sil
maxiru=m motor €
mmbar, Afte

‘ollow stang N
of the cnr!@ !

Section S

ner (s Yocatad in the 'mat r scloction

‘er the nropar size MPa ftarter, The

cacl current is locaited opPosite the catalng
ermining the maximum ~otor full 1oad curremt

4 and 2,7.5 above to determine the trionina time
eater for l00Y rLZ, YO0 fIC and oA,

he calculation sheat makes the recomrendat ion
either %o Ve the (nstalled “eater and adiust the sottinn 28
necessary #r to resloce thermal overload heater with the one
8i.2ed in fection 7 of tre caleulation shaet,

1f the
tha »
430,

Leche? Notor fureset/Ampa (LRA) 13 to ke iatermined from
cor'e latter, solact the valie from fen, 1,8 1'Ae watla
(B) 2 multiply Y the ROTOY ratead horeonower, The W
Cttaimnd (8 FAivided lw the SAATS 10t of throe and sha
o rated voliam to “otermine t7¢ rotor Lockes “ator
Chrret/Ames (LPA).
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2.2.2

2.2.)

2.2.4

2.2.5

This Shect Added by Rev._'

Thermal overload heaters for motor operated valves are sized as
follows:

a) Using the time-current curva for the overload relay (Ref. #1
Shts. 5-7) locate the 15 second point and determine the
currert ..uting sultiple for the particular zone of curve
selected. Locked rotor current is divided by the current
rating sultiple to calculate the trip current., Divide trip
surrent by factor of 1,25 to determine the heater selaction
current, (Ref, #9)

b) The heater ‘s selected for the starter size it will be used
with., The heater selected should have minizus current rating
equal to or less than tle current calculated in 2.2.2a above.

¢) The overload ‘!%‘2; trip current (It) {s caleul oed by
multiplying heater minimua current (Im) by factor of 1,28,
(Ref., #9)

d) Determine the tripping time of the heater at 100% Full Load
Current (FLC), 2002 FLC and Locked Rotor Current by dividing
these values by the tripping current. The percent values
obtained shall be used to determine the maximum and ninimua
trip times froma the heater curve operating band and recorded
on the caleulation worksheet, The heater tripping zones and
IB3-CuTreal cuives sre given in TVA memorandum dated

March 2, 1987 (RIMS Bsz 870302 013). The values obtained

will then be compared to the criteria outlined in

QIR-EEB-87031 to verify the acceptadility of heater

selected, (Ref, #5)

Acceptability of existing thermal overload heaters will be
deterainea using the method described in 2.2,2 above and based on
the following:

a) Heaters will be selected based on an overload relay setting
of 100%,

b) Existing heaters will be reset or replaced as required,

If the Locked Rotor Current/Aaps (LRA) {s to be determined from
the NEC ¢._de letter, select the maxiauz value from Sec. 3.6 NEC
Table 430-7(b) and multiply Sy the motecr rated horsepower. The
KVA value obtatned is divided by the Sgiare root of three and the
®otor rated veltage to determine the mocor Locked Rotor Current.

the motor duty cyele which {s greater than 2 tizes the valve
stroke time. This meets the alternate criteria stated i{n the QIR.

R|
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3. National Electric Code - NFPA 70-1987, 430-32 & 430-34 fo
Continuous Duty Motors.

3.2 IEEE Transacticns - Vol, PAs-100, No. 1, Jan. 1981,
Motor Overload Protection for Motors on Motor

3.3 National Electrical Manufacturers Association (

3.4 American National Standard for Electrical
Equiprent - Voltage Rating (60 Hz) ANST Cc84.

3.5 National Electrical Code - NFPA 70-1987,74394110 (c3).
3.6 National Electiical Code - NFPA 70-19Qy 430-7 (b),

4.0 assnerions

4.1 Assumptions will be made for
calculations where the walkdown 1
Assumptions shall be noted in
the following documentation:

a) TVA's design app.oved d

b) Marufacturer's publi

¢) By sumlarity
used for alike fu

horsepower, pur
d) Vendor dn\'rknq(a
4.2 Locked rotor currﬁ/ or small motors below 1/2 HP that are not

listed in tre ¢ nce tables will be gix (6) times full load
current (NFPA 87, 430-110 (C3)).

ired data to perform the
t data is not available,
leulation sneets based on

Oors with same characteristics (e.q,
¢ Same size MOV operator, same
on same contract).,

4.3 Cont inuous ors will Lte considered to be a Desion B,

ion, 40°C Rise, NEC Code ©, continucus duty and a
of 1 unless stated otherwise in the walkdown

£. 93;.

4.4 The t temwrature differenrial is assumed to be less than
all continuous duty motors where the average ambient
ture does not exceed 40°C,

" hnical Justification - Thermal Qverload Heaters (RIMS B22
70302 013).
A

tt. A: General Electric publications for CR124 overload
relays and heaters applications, sheets 1 through 8,

EL1&Y
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STATL S -~ Nrawing fX-07787¢] . 1.,
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T3lEA1ATL2, Moud with sheet st2d above,

Sheet 4
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Rosd with Thest 44 )ise

tves for size 3
WART 4X=2770790-1,
ve

Sheet 7 -« TimaeCurront characeaéls \Cs curves for size ¢
starter overload heaterd - Prawing #85-1771381-1., '2e
with sheet ¢ 3 l‘.w ove,

Sheat 2 Overlaad heater ‘ction table extracted from

Anstrustion manua )y CFt-2814C,

Att, R fereral Fle
ratines f
of 1.

aproximate motor full load currens
ors from 1/4 MP o 4N) HP, Shee: |

2ef. ‘2 motork Cantrols hg blication AF2/01 (4/1733) - ®ntork «
7374305 400y 'b:@ ata for Motor Operated Valves (S5C 010%9 A
¥ «01-0%-01) P@ n=01,

Tef, *) walicown I AtY - Motor o "otor Contrnl Ceptors
tQIP‘T‘.’eSOQ, IPPNSATNAS, QIRPNPRTINAS, AIRPAPEINGG & We110%),
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NS R9),
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Sheet 3 - Overload heaters tripping zones for open and enclosed
size 4 starters - Drawing #545A296-1,

Sheet 4 Overload relay heaters tripping zones for size 3

starters - Drawing #K-9770791-1,
Sheet §

Time-Current characteristics curves for series 00, O, 1,
2, and 5 starter overload heaters - Draving 2J1HAL165-2,
Read with sheet 72 listed adove.

Sheet 6§ Time~Current characteristics curves for size ) starter
overload heaters ~ Drawing #X-9770790-1. Read with

sheet 74 listed above

Sheet 7

Tise~Current characteristics curves for size 4 starter
overload heaters - Drawing #55-172381«1, Use with sheet
1 J 1‘.‘.‘ above.,

Sheet 8 Overload heater selection table extracted from

instruction manual GEN-2614C,

Ate, B General Electric approximats motor full load current
ratings for aotors from 1/4 NP to 400 HP. Sheet 1 of 1.

Ref, 92 Rotork Controls Ime. Publication AE2/01 (4/1983) - Rotork #
7874305 480V Motor data for Motor Operated Valves (55C 01057
D, X =01-08-01) Pg. 5 D-03.

Ref, 43 Walkdown Input Data - Motor & Motor Control Centers
(QTREQP86073, QIREQP87005, QIREQP8703S, OQIREQP87096 & WD-1184)

Ref, #4 General Electric letter for sizing Thermal Overload Heaters
(RIMS B22 870126 702).

Ref, #5 QIR Release QIR EED 8703} ( 343 870203 903), Supplemented R\
by Memorandum (Cuha teo RIMS 822 88012 011,

Ref, 46 Mechanical Valve Motor rator tabulation drawings (47A368
Series).

Ref, 7 Aserican National Standard for Electrical Power Systems and
Equipsent - Voltage Ratiugs (60 Hz) ANSI C84.1 1982, Page 10.

Ref, 73 Environmental drawings (47W225 Series).

Ref, #9 General Electric Publication = Instructions, Installation and

Maintenance of 7700 Line Motor Control Center CEN-2614F,
Contract 7824182,

Ref. 210 General Electrie “"Application Tips" dated 3/11/8), no. 001 CE
Ceneral Purpose Control Department. R
|

Ref. 411 TVA Electrical Design Cuide DG-E2.4.8 Rev 0
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28 1A dryvvall "lower 2n-8 BT U I
F 1€ - TR Ytr Transfer vy 2P0 28 _JutE.8 & |
27 néa Sscire Header Fayalizer oV TV} M.3-".84a}
.S per fecire Pmn "M fuetion 1V Rl L l-Te.2 a1
22 nen "ACire e "\ fuction Valve VeI e 3.3 % 4
by n8E INCLre Header "rualizer Value FVERLY W ledV 8 a1
n Ny en tater Voad Tank ome A
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CALCTTATION NO., 7324 SHEET 2 .1 or 3/
AL TV, T WO PR SIRREE e 5

a
GARD KEF £80y Reatan May 0. ZC COHPUTED By v\ TR
™ {m-.g ~ CHFECXED F
S A LS AT T o I Y
- ED: JPm F-1 -84
CONTINUOUS ™WUTY HOTO‘S‘ JRK 8-/ &8
3 Fé3

YOTOR CONTROL CENTER pATA:

STARTER MFCR. 55 MODEL o s1zz 3

O/L RELAY TYPE c R,/ 24 mrl‘!?ﬁgfm‘ 42 73 SETTING Joo o a

e 9
MOTOR NAMEPLATE DATA:
R.P, 40 vom_gé’m: ; g?m. @ s, caass 8 NEC CODE
DUTYSST ) S.F. 1, o7 G C. AMBIENT = __ DEC
3 . 8,

AMDIENT TEMPERATURE: (REP #8) ODD ses sd. 3.3
CQui LecaT™n n PonTiaw oF

MOTOR AMBIENT TEMP 4% DG C REACTIL BLDE . which & noT
STARTIR AMBIENT TRMF = 40 DEGC papv
R WMaau Taovidowma~T Ptlh ‘

MANUFACTURER'S DATA: By 4SuE03:.§ RAV.S § Iw22s IoTRw.

< (REFP 1. Sl =.9 TEMP CORRECTION FACTOR (TCF = )
HEATER TABLE: (REF 1 Sh.¢ 7
DEPINI TIONS

RE LAY

I (t) = HEAPER TRIP CURRENT - MIN1 Mum

I () == MAXIMOM-FULL-LOAD CURRENT CORRESPONDING TO THE HEATER CATALOG f ge ay ter
1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR POR BSTABLISHING

D.P. == MOTOR DERAYING PACTOR BASED ON MOTOR SERVICE PACTOR. (REF 1 SH 1)

I(n) = MOTOR NAMEPLATE FULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRENT
¥ PERCENT-SUTTING-OP—THE -OVERLOAD-HEATER — SXPRESSED—IN—PER—UNIT—(P:87)

ACCEPTANCE LIMITS:

TPROTECTION FROM e Y% 10 120 Y/, (REF #5)

OVERLOAD HEATERS to 115%

CALCULATIONS :

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

I (adjusted) = V (nameplate) x ! (nameplate)
V (operating)

I (adjusted) =
FOR TUIS CALCUIATION I (m) = I ADJUSTED = AMPS
00s1T

R\
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CALCULATION NO,. 2D -Q22468-87324 SHEET 2 .2 oF 2/
THERMAL OVERLOAD HEATER CALCULATION RV o

2. MOTOR OVERLOAD HEATIR SELECTION

(A) CALCULATION OF HF.' ER SIZE (REF #5)
I(a)xD.F, = (UST D.P. PER REF #1 SH 1)

52 I(n)x 0.9 D.F. = £6.8 AMPS
St
watet48 o s

CAUALOG HEATER SIZE <. R,
I(m)=

= 50. %
(3) CALCULATION POR OVERLOAD HEATER SETTING:
CALCULATE % PROTECTION USING HEATER SETTING OF 100%

I(a) x 1.25 X100 i/ _£2 I(n)=4i82
9 B €0, 2 2\
DOFS THE T PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS?

\/ YES - THE OVERLOAD HEATER SIZE AND SETTING RAVE BEEN PROPERLY SELECTED.
) — DETERMINE HEATER-SETTING TO-MEET THE 3 PROTECTION-ACCERTANGE-
CREITERIA-B¥- B8 INC-—THE CLOS ES T-ACCERTANCE LI MET- VALY S

- ",'”"‘_'“" i ',’"”’ o
N e e TS Y Purt-a—i-i-

3. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
TS5 THE HEATFS SIZE THE SAME AS CALCULATED IN SECTION 287

YES ~ IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION IB?
YES -~ THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECTION 4.

NO - THE INSTALLED OVERLOAD HEATER SIZE 1S ACCEPTABLE,
FIELD TO RESET SETTING., PROCEED TO SECTION 4.
: REPLACE HEATER -
. NO - PROGEEDETH-ROLLOVING The IRy PHr
EVALUA TION-OR NSTALLED OV ERbOAD—HEATER TR - P—CURRENT
Hira {mx 1+ S-n—t0a JRIPANPS ~
Htradd-S—timnivisu—ioo It a 2 2 ANES

h—

cos1T

R\



CALCULATION NO, B D - 22248 -87324 SHEET 2 .3 08 &1
) RE S

K EY, | 2
EVALUATION OF INSTALLED OVERLOAD HEATER PROTECTION. | L H/iKe (
1 no"mxou = I(e) / I(u) a 100

- —— - -

N0 TR INS TALLED-OVEREOAD ~HEATER—AS—INCORREGTHY-SI2BD - WD —57 shi- 35—

REPLACED WITH-THE- ONB-SELECTED—IN-BECTHoN—28v-

4, THIS CALCULATION HAS VERIFIED TEAT TAE SIZE AND SETTING OF "ME OVIRIGAD
HEATER RAVE BEEN CORRECTLY pnmmczn TO BE:

»1etl Flird-B- FoS 84
OVERLOAD HEATER SIZE _C R122 ~4.8., 35
OVERLOAD HEATIR SETTING +iEde- /00T

. e 1)
S, COMMENTS: MWM‘*

QassumPTon Pa2 SseT 4.3

@LiInFoRiabTion BASED o8 WALKD swm S a—ra
wD-11208

’/‘
(D AssomMpTion' PER NBEC ARTELE 432,
TARLE d20.1%0

REPLACE THE INSTALLED Tow. HiA
SHowa Adove

TeRs A5

00517

R|



CALCULATION NO. E C -

THERMAL OVERLOAD HEATER CALCUTATIO!

CONTINIIONUS DTS
Vit A LN I ] v

1 |

RRESPONDING 20 TH! AR

e -

FACTOR M3 FSilIsmiNe

MOTOR SETTLILY ParTin. 4

VLL LG CURREINT OR ARJUSTED TR FyUTL
OB -THR - OVERIOAD REATER;EFFWPL IR -2




SHEET 2 .2 OF 31!

, TATE 3
j' A ) .
S ‘ DATE g TG
- ‘ = O ANA er
a1 o I . P Vs AN L - Rev | | ZEERRENT T ¥
CNELEn URK A7 B4
2.  MOTOR OVERLOAD HEATER SELECTION
_(A) CALCULATION OF HEATER SIZE (REF #5)
I(a)xD.F. = (USE D.P. PER REF #1 SH 1)
_76.5 Max__2.9 D.P, = 48,25 . AMYS
Fqi.48 "

CATALOG HEATER SIZE 22 Pt
xﬂ‘u. = 1=441 :

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

78.] 1(m) x 2,25 % 100 3* / 725.5 I(n)= 119 1
DOES THE I PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS?

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

NO = DETERMINE HEATER SETTING TO MEET TEE 2 PROTECTION ACCEPTANCE
CRITERIA BY USING THE CLOSIST ACCEPTANCE LIMIT VALUE.
T * = [T PROTECTION x I(n) ) / [I(m) x 1.25)

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE OVERLOAD HEATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED.
N) = THE OVERLOAD HEATER HAS BEEN IMPROPERLY SIZED.

3. EVALUATION OF INSTALLED MOTOR OVERLOAD lM;?
SECTION 287

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

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

NO =~ THE INSTALLED OVERLOAD HEATER SI2E 1S ACCEPTABLE,
FIELD TO RESET SETTING., PROCEED TO SECTION 4.

REPLACE HEATER B
7 NO = PROGHED-WETH-FOLLOWING Temreprn
PRoCEED TOo S&cTion ¢ :

T T I ON O P I NS TAL L B OV P REOA D M PATER TR I P CURRINT-
R S S s S0 o e 37 3 S ¥ L —

\ s £ e e e— 82 44 ANBS

o s1T

Rl

R
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¢ (

CALCULATION MO, ED - &
TE
20V <SS A !

JOARD

EVALUATION OF INSTALLED OVERLOAD HEATER PROTECTION.
T PROTECTION = I(t) / i(n) x 100

NO =~ DETERMINE HEATER SETTING TO MEET THE % PROTECTION ACCEPTANCE
CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUE.
% = [T PROTECTION x I (n)) / [I(m) = 1.25)

It -
-

IS T SETTING WITHIN THE OVERLOAD KEATER RAM3E?
YES - THE INSTALLED OVERLOAD KEATER SRALL BE RESET TO THIS VALUE,

NO =~ THE INSTALLED OVERLOAD HEATER WAS INCORRECTLY SIZED AND SEALL BE
REPLACED WITH THE ONE SELECTED IN SECTION 28,

4, THIS CALCULATION HAS VERIFITD THAT THE SIZE AND SETTING OF THE OVERLOAD
REATER RAVE BEEN CORRECTLY DETERMINED TO BE:

Fe|.48
OVERLOAD HEATIR SIZE __ o /23 A33-a@

OVERLOAD HEATER SETTING 48t /007

5. CoNBTS: DergseeTabtoo desregef ot ycs—was

ey

Q8S5uiaPTion REFER To secr &.3

LEPLACE INSTALLED ToL HEATERS As

SHowN ABove

00351T

RI



CULATION NO. 5 & 22L8-873724 SHEET 4 .1~ 31
FERMAL OVERION  TER CALCULATION e T
JOARD RJ - CTor v B0 2 COMPUTED BY T\ ( ALE % -
UN WG, NO.&5879295. RTv. o CHECKED BY 78 DATE 5/ 7/
O 2 S  EQUIPREF. CRD 2 2T.C~ IS0cAT cm ALVE FCVe 88.55
MOTOR OPERATED ALV MOTOR S
REV. |

WALKDOWN INPUT DATA: (REF ¢ 3)

o —— -

MOTOR CONTROL CENTER DATA:

STARTER MPGR. _ 22 .~ MODEL _CR/0% c & . SIZE |
0/L RELAY TY?E g"a‘ (Z &  HEATER SIZE GRIZAC (.96 A  SETTING | 10 V. oA
. ' BsYe e
MOTOR NAMEPLATE DATA: 1)
STARTING TORQUE [/ © fed RPM \T00 pUTY |  ain.S.F.
B.P. .05 (D VOL / : LRA |1, FASE Ifm. CLASS
NEC ¢ o m% > deg ©.
saE 56 .4 2

MANUFACTURER'S DATA! Sees SH 4.3
momg_ el i
H |-§ﬂ~5

9

l.

TIME .VS, CURRENT
DEFINITIONS

M N AN

I(t) == :’2‘&# TRIP CURRENT,.- “tAtweiwwt a0 7/0/88

I (8) == MARIMUM-FULL-10AD CURRENT CORRESPONDING TO THE HEATER CATALOG fegiay Toip
1.25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING CURRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT

ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 852 to 11°%
OVERLOAD HEATERS SFALL BE SELECTED TO TRIP AS POLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR RUTY RATING (15 M. WTE TYPICAL) EXCEPT AS NOTED BELOW.

2002 JOF MOTOR NAMEPLATE FULL-LOAD CURRENT: 2 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPLATE LOCKED ROTOR CURRENT: 2> 10 SECONDS AND € 15 SECONDS WITH 15
CICONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT 8E SATISFIED FOR A UNIQUE APPLICATION,
REFER TO QIREEBS87031 FOR INSTRUCTIONS.

00sop




,M.;th NO, ST 5%%6B-287344 snur OF
FHERMAL OVERLOAD/” (TER CJLCULATION '! el s

"”Liuml \CT A 5 2e  COMPU

] po N uetd, NO, JCH7298 Ev. .« Ol ‘o-- -3 W v

COM e o o B EF ., RD 28 < Lo - ; Ll AGo 2
e Y S = o P - e KEV, | 'h’Wl‘.’“ﬂu’I'

CALCULATIONS: -, MY - 4 =k

1. MOTOR FULL 10AD CURRENT ADJUSTMENT REQUIRED YES /s NG
IF YES;

oo wwel (adjusted) = V (nameplate) x I (nameplate)
V (operating)

— e

I (adjusted) = L

~POR THIS CALCULATION I (n) = I ADJUSTED = AMPS

2. LOCKED ROTOR CURRENT CALCQUIATION REQUIRED YES _ /nc

IF YES;
CALCULATION POR LRA USING CODE LETTER:
LRA = (_ __ AP x RVA/RP x 1000) / (1.73 x 460)
LRA = AMPS

3. SELECTION MOTOR OVERLOAD NEATER B
A. USING TRE OVERLOAD RELAY TIME-CURRENT CURVE (REF | s~.J) LOCATY T/E 1§ SICOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.

RECORD VALUE _ ¢ 2.6
TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = n.q/e.?.s = |,.90

USING THE ABOVE TRIP CURRENT AS—THB-MAREMUM-GURRBNT, SELECT (7ER10AD ARATIR
NEATER SELECTION CURRENT = TRIP CURRENT/I. zs - ~-,, Sty Bt ame

CATALOG HEATER SIZP _g_:_._z;__t_;,“ ~rwor i
I(w) Sind 'S’

La 42
RELAY
B. DETERMINE HBAFER TRIP CURRENT VITH PERCENT SETTING AT 1002

I(e) = I(m) 2 1.25 2 2* = = 2125 2 _io0Ys
I(e) = B AMPS

C. DETERMINE TSP TIMES POR:

1002 MOTOR PLC 50 HEATER CURRENT BASE: (TRIP TDIE)
(2.2 1n) /8s I(t)) 2100 4ufe T ousa Sos SECI
I' - 4’24

200! :sm ’LC)T? HEATER CURRENT BASE:
i 2.2 Ila #I(t)) x 100 » 23412 -—_-di 438
I B 249

LOCKED ROTOR AMPS TO MEATER CURRENT BASE:
( 1.9 MTR LRA/ ~+95. 1(t)) x 100 » i 3 e & 3LS

{.Bs 643 ;5. .‘..‘.

oosorp

R



LCULATION NO. ED- 85 2246A-473%4 " SHEET 4 .3 OF =
[ HERMAL OVERLOADy 'ER CALCULATION REv. o~ = 2,
BOARD REF 2B0vV 1l . Too sas
2t = 2 ,

2 Eusl L3 25"'
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS?

v s THE OVERLOAD HEATER SIZE AND TRIP SETTING 1AVE 3229
PROPERLY SELECTED PROCEED TO SECTION 4,

il ii I :, gluo‘
Hera—— s e
| 1008 MOTOR—F1G—TO-HEATER~CURRENT—BAGE4 RPN

e T L L SNy P 1 lgm R\

COMMENTS () R agen

~ ALK ™ o TA = EL . PuanT senaad Te
AoV Q:bs’as M o\ ‘J_i" seM’T 84 Issu%?1 “n :==|!

(2) a !

‘\m.& u@ e A481U75).-5 Tgi 2
Q ASM“PT\Eﬁ a2 Dwé J;,"' 2647 - g é{ Siabag S, R}
SvaernT e uf, ./nE_ TAG = 12«5, FcJ - b?-l‘a/

00s50e



0050p

YES - IS THE HEATIR SETTING THE SAME AS CALCUIATED IN
SECTION 3?7

YES - THE INSTALLED OVERLOAD HEATER SIZE AND SITTING AZT
ACCEPTABLE. PROCEED TO SECTION S,

NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACTZ2TAILEL,
PIELD TO RESET SETTING. PROCEED T0 SECTICN §.
REPLAcE HEATER - PROCEED To SécTien 5
/7 NO - PROCEED -WiTH-FOLLOWING

- -
- L

et S S S L2 ]
Mo e
100 MOTOR—PLE-FI-RBATER—CURREANT-BASE ~STRIPTee
- - ,-,*—7'31'5

ey
PROPERLY SEIRCTED PROCTEH-PO—BEPION—F—
e WIAB-1 P PERCENT-SETTING-CAN- RB-ADJUSTED-T6 SR 6753
TREP-TEMES— VI TH-THB-AGCRPTANGE—b IME 78
He)a o) aivdsetta b 30 232535
Ht ) iy — AMPS
rrete e




ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND
IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?

TN N AL LB DOV R LOAD—HBAT A ENCORRBCTL Y6 L S 5D NS A1,

BE-REPEAGCED VT THE-ONE— SR LECTRD- LN SECTION-3v

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF TH! OVIRLOAD

HEATER SAVE BEEN CORRECILY DETERMINED TO BE:

| C1.84A
OVERLOAD FEATER SIZE __ O R )23 &Etrioiv

?
OVERLOAD REATER SETTING D4, 1007
COMMENTS: RS

2 - s e

REPLACE HEATERS AS

L
SHOW”‘ Aé’-l‘£

00s50p




WALKDOWN INPUT DATA: (REF ¢ 3)

MOTOR CONTROL CENTER DATA:

STARTER MFGR. & £ --).bD.EI. " | SIZE |
O/L RELAY TYPE £=/24 mrm SETTING oo 7 9aA

8% e

MOTOR NAMEPLATE DATA:

STARTING TORQUE 2 fed RPM 220 DUTY | 8  wmin.S.F, _ ~

B.P. = VOLTS d4o FIC .4 LRA PRASE INS. ClASS _ &

NEC CODE LETTER ~— - TEMP deg E:_ j
MANUPACTURER 'S DATA: e (Wsas SH.5.3

3 t 1-a8d. 0

Tm o“o m ! I . :’JA i

DEPINI TIONS

MINIMyM
I (e) == M TRIP m»g,m Tew )2/88
I (@) = MARIMUM-—FOLE-10AD CURRENT CORRESPONDING TO THE HEATER CATALOG £, giay TRIP
1.25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING MARIMO-TRIP CURRENT
I (a) == MOTOR NAMEPLATE FULL LOAD CURRENT

ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SFALL BE SELECTED TO TRIP AS POLLOWS:

MOTOR NAMIPLATE FULL~LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

2002 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: 2 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCKXED ROTOR CURRENT: 2 10 SECONDS aAND <€ 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFER TO QIREEBS7031 FOR INSTRUCTIONS.

00s50p



-3 2268-87324

CALCULY B

S~ TE A Pe v-
| wptzee J e T2

CALQULATIONS: CHEPE L DL ¥ RE B/ BE
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED ___ YES /m
IF YES;

I (adjusted) = V (nameplate) x I (nameplate)
Yintiag

1 (adjusted) =
POR THIS CALCULATION I (n) = I ADJUSTED = AMPS

2.  LOCKED ROTOR CURRENT CALCUIATION REQUIRED YES / NO

IF YES;
CALCULATION POR LRA USING CODE LETTER:
LRA = ( HP x KVA/HF x 1000) / (1.73 x 460)
LRA = AMPS

3.  SELECTION MOTOR OVERLOAD WEATER
A. USING THE OVERLOAD RELAY TIME-CURRENT CURVE (REF | $i 3 ) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.
RECCRD VALUR 5.1

TRIP CURRENT ** (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = l.48/5‘.c = .29

USING THE ABOVE TRIP CURRENT SELECT OVERLOAD HEATER

FEATIR SELECTION CURRENT = TRIP CURRENT/1. 23' .’Z’/),&E- .23  AMPS

CATALOG HEATER SIZE __CR123 Cg‘:ﬁ{ e &
()

RELAY
B. DETERMINE -HEATER TRIP CURRENT WITH PERCENT SETTING AT 1002

1 1(e) = I(w) 2 125 x 2* =24 x 1,25 2 19 0'/3
I(e) = ﬁ___ AMFS 2.
0 360
C. DETERMINE TRIP TIMES FOR: R‘
1N0% )sgm FLC TO HEATER CURRENT BASE: (TRIP TIME)
(45 o) / i I(2)) x 100 = 448 T oy 22 SIOSECS
0356 125

200% r?gm FLC T0 HEATER CURRENT BASE:
(22_+45  In) /9-2s I(t)) x 100 » =2 3 SE&-3L  gicS
eI

| e 750 4/-861
LOCIED ROTOR AMPS TO WEATER CURRENT BASE:
(1.8 MR IRA/ 2 I(t)) x 100 » 2328 T 455258 SECS
0. 36 41 13 5- "'-‘-n
¥ NOTE : THiS 1D THE SMALLEST HeaTée S pe T Muvangee

AND 13 THEREFIRE ACEPTadlé Jea D2 ccd 8703



i:“,, /)
- A .
¥ 3 - g 3.*' H:’i .V 3 Y 7
CoNP 1 3% QUIP REF. 3 waTie PRass.om oaia Sct: A5 2

0 | RheeARED: JEM _Z. ] Z5
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS? | LHECKED : YEK S-/ -8R

YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

coENTs (1) LosomPTion Pie Neubor DaTea PrRov.S=O
AN i&“ﬁﬁﬂ L!II!SZ | AA |
DaTes Ma@cdh & 1, ¢k

—hermtacare Rl @ Ssa - tSsar{Res S
R e e e

00sS0P




ALCULATION NO, 5. 32248 -3754¢ si . -F

THERMAL OVYRLOM ER _CALCULATION iV, o | e
B0ARD R R0 = 'QMII'W“‘L Py
L WG, NO.4522290.6 =273
- ‘ .LL!. 3 * ,‘i w
4, ALUATION OF TALLED MOTOR O HEATER .
3 SECTION 37
/m'lsmmmsmxmmmummm
SECTION 37

- YES ~.THE INSTALLED OVERLOAD HEATER SIZE AND SE'TING ARS
ACCEPTABIE. PROCEED TO SECTION S,

w' NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCIPTAMLE,
FIELD TO RESET SETTING. PROCFED TO SECTINN 3.

NO = PROCEED WITH FOLLOWING
EVALUATION OF INSTALLED OVERLOAD HEATER (RIP CURRENT
I(e) = I(m) x 1.25 x 2* = TRIP AMPS
I(e) = I(a) x 1.25 x b4
I(e) = AMPS

1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TD®)
(o M)/ I(t)) x 100 = e czce

200" MOTOR PLL TO HEATER CURRENT BASE:
(2 = Ifa) / I(t)) = 100 = 2 CErS

; LOCKED ROIOR AMPS TO HEATER CURRENT BASE:
( MTR LRA/ I(e)) = 100 = 2 oECS

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS?

TES - THE OVERLOAD HEATER SIZE AND TRIP SETTING BAVE AZEN
PROPERLY SELECTED PROCEED TO SECTION §

NO - DETERMINE IF PERCENT SETTING CAN BE ADJUSTED TO IRING THZ
TRIP TIMES WITH THE ACCEPTANCE LIMITS

I(t) = I(m) x 1.25 x 2% = TRIP AMPS
I(e) = I(n) x 1,25 x 30 = x 1.25 =

I(e) = AMPS
1002 MOTOR FLLC TO HEATER CURRPNT BASPH: (TRIP TME)
( I(n) / I(t)) x 100 = 2 s2ce

200% MOTOR FLC TO HEATER CURRENT BASE:
(2 = I(n) / I(e)) x 100 = 4 SECY

LOCKED ROTOR AMPS TO WEATER CURRENT BASE:
( MTR LRA/ I(e)) x 100 = : SECT

00sop




SHEET 5 .5 o~ 81
f‘v‘v:%;' E =
(HECKED BY Tt B -

B8 Zaay v
N . -

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND SAE -
IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?

NO <~ THE INSTALLED OVERLOAD HEATER WAS INCORRECTLY SI”ED AND SHALL
BE REPLACED WITH THE ONE SELECTED IN SECTION 3.

‘23

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE _ . R\22 £o.36A

OVERLOAD REATER SETTING 28% 100%

COMMENTS: RESET Tue 1NSTALLeG Tol UeaTEas R
T B2 1007,

0050Pp



- - - - o

'-“.LL&!H'ILW" “U
oM W_'ﬁ'. i = |

- l

Irda Q‘Y‘JJ.I- (l';- TEY K-
mzmswnnms Y D BK R /-pf

SALKDOWN INFUT DATA: (REF ¢ 3)
MOTOR CONTROL CENTER MTAS

STARTER MFGR. MODEL SIZE

O/L LAY T EEIZE | MATEC S eS ST SR SR s
MOTOR NAMEPLATE DATA:

B.P. Y2  VOLTSdpo . PLC ) .1 PRASE B INS, CLASS NEC CODE__ .
WY ouT_ S.P. |.2&  TEMP RISE _ - C. AMBIENT 40 pEcC

AMBIENT TEMPERATURE: (REP #8)

IR0 LocaTed 1n PraTen oF RaacTeq

T o7 Haiay
o™ IBT TR < BLDE . WwHitld ({4 NOIT Pan ’
:‘!‘M;I;H:HID‘ILT T g:g g Envituua manT P Thuel 47w ded-1d
Rev. | & 4A1W225-110 Ray. |

M/NUFACTURIR'S DATA:
O/L FACTOR (D.F.) (REPS . .l ) | TEMP CORRECTION FACTOR (TCF¥ - )
HEATER TABLE: (REF /1 -Sg, & )
DEFINI TIONS

MiNImy

~M
T (1) - HEATER TRIP CURRENT. - Abascisiusst o /84
I () == MAREMIN-FULL-LOAD CURRENT CORRESPONDING TO THE HEATER CATALG f# Ricay T2(P
1.25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR POR ESTABLISHING CURRENT
D.P. == MOTOR DERATING PACTOR BASED ON MOTOR SERVICE PACTOR. (REF #1 SH 1)
Ia) == MOTOR NAMEPIATE FULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRENT
e PERGENT-6BTT NG OF—T HE-OVERLOAD -RRAT IR y-EXPRES SED—EN—PER—NE T Py

ACCEPTANCE LIMITS:

- "

TPROTECTION FROM _ 1 2 &5 %, M 1do%  (rer#s)
OVERLOAD WEATERS mz!m“m—r. 137

CALCULAT IONS ¢ \
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES " %o
fr I (adjusted) = V (naseplate) x I (pnameplate)
V (operating)
I (adjusted) =
FOR THIS CALQULATION I (n) = I ADJUSTED = AMPS

o0s1T
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CULATION NO. ED- Q22 55-8781r4 SHEET » .2 OF 3!
[HERMAL OVERLOAD HEATIR CALCULATION - - R, %1
OARD REF - g2y <EC e Mov B0 oo COMPUTED BY. & A = e
UNIT ¢ 2 DWG, W.4232258 L S5 =CHECKED BY — 728 ¥  ~ DAIE g/, 7/
oA QULP REF. 32 Can 22 ay vore -

! S S &l Vo

e e e mne e RO || REARETY Jim &7 - TE

CLECLET . T8 B/ - B
2. MOTOR OVERLOAD HEATER SELECTION

~{A) _ CALCULAZION OF HEATER SIZE (REF ¢5)
I(axD.P, = (USE D.F. PER REF #1 SH 1)

s

I(n)s | D.F. = {, | AMPS
Cl.418A -

CATALOS HEATER SIZE a
: 1(05‘- ﬁ:% 1,19

(B) CALCULATION POR OVERLOAD HEATER SETTING:
CALCULATE T PROTECTION USING HEATER SETTING OF 100%

# I(e) x 1.25 X 100 8 / 14 1(a)»s2d 2
ls | 135
DOES THE I PROTECTION PALL WITHIN THE ACCEPTANCE LIMITS?

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

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

: * = (2 PROTECTION x In) ) / [I(a) x 1.25)
L

A)

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE OVERLOAD REATER SIZE AND SETTING HAVE BEEN PROPERL: SELECTED,
NO =~ THE OVERLOAD HEATIR HAS BEEN IMPROPERLY SIZED,

. EVALUATI OF INS oV OAD HEATER
TS THE B T2 T o SO A e T TR row 287

M&mvwn—nm i R
|
|
l

”—MMWMW.
mm
) REPLACE MHEATER - PROCECD TO SE€crio~ *»
v NO - PROCEED-WITH-FOLLOWENG
EVALUATION OF INSTALLED OVERLOAD HEATER TRIP CURRENT
I(e) = (o) 2 1,255 3¢ » TRIP AMPS
J (r) = I(a) x 1,25 x 2t . AMPS

00sT



ol ouno.‘D D2248- 8732¢ mn 5.3 0r 31
: f\ﬂ

JOAND REF <2a v TEAcTos: SOHFU m—
AT 7 7 DW, W0.4c82355 L i S ORRED A DA a5
Lol LN W 14 2 Y YA L Y N T PV 7T L TR

—va "‘""”""f’ﬂﬂ
EVALUATION OF INSTALLED OVERLOAD HEATER PROTECTION.| /' selifn i
2 PROTECTION = I(t) / I(a) x 100

(e)/ . I(a) x 100 = 2
DOES THE T PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS?
YES - TRE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE ACCEPTABLE.
NO =~ DETERMINE HEATER SETTING 70 MEET THE 2 PROTECTION ACCEPTANCE

CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUE.

:‘ ® (X PROTECTION x I (n)) / [I(m) x 1.28)
L

It -
IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE INSTALLED OVERLCAD HEATER SRALL BE RESET T0 THIS VALUE,

NO ~ THE INSTALLED OVERLOAD HEATER WAS INCORRECTLY SIZED AND SRALL BE
REPLACED WITH THE ONE SELECTED IN SECTION 28.

4. THIS CALCULATION RAS VERIPIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO z&:
Ci1.4

OVERLOAD HEATER SIZE oy <y 2:&
OVERLOAD HEATER SETTING 100 %
S0 CONBNTS: Brerwstesb 8O T Usatior gsaTT o0l Ao
REPLACE THE NETALLED Tel HEATe L8
AS SHowa HAECVE .,

00s1T
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AL NO., b SHEET 7 .1 OF #/
THERMAL OVEILOAD HEATER CALCULJ e i e l‘!ﬁ"“ (]
JOARD REV &350 TEic—n WP BY

mg INPUT DATA: (REF / 3)

MOTOR CONTROL CENTER DATA:

STARTER MFGR. MODEL R s1z= |-

0/L RELAY rm'é"k—gs,“ : mrlil"!'i!u'ugs,gg Slo. e  SETING __Feo—
MOTOR” NAMEPLATE DATA:
B.p. 7.8 voLrs dds PIC 10, PRASE + INS, CLASS & /) NEC core
DUTY 70T S.P. —}_h. 'n.ﬂrl'?h £5 C. AMBIENT e
AMBIENT TEMPERATURE: (REF 8) Dses s8.7 .3

EGo P LocaTad 1w PraT.o 5 ey

MOTOR AMBIENT TEMP < 40 DEG ¢ meDey. wiica 1§ NIT PanT 37 =~aata

STARTER AMBINNT TEMF < 45 DEG C SNVIRINMANT Pea Do es w02 —EVA
MANUPACTURIR'S DATA: Farwzes-io3 ey ‘

guru TABLE: fnr‘::‘ -‘—:-'?,» ,iiLT) e TEMP CORRECTION FACTR (TCP__ = )
DEPINT TIONS

RELAyY
I (t) =~ HBASER TRIP M)B/Mwu-ﬂun
I (m) == MAXIMUM-FULL-40AD “CURRENT CORRESPONDING TO THE ERATER CATALG ‘24.4v TRiP

1,25 =~ GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MARDG 43233 CTRRENT
D.,F. == MOTOR DERATING FACTOR BASED ON MOTOR SERVICE PACTOR, (REP # .0 20
1(n) ~mmmnmmmmummmmmm

ACCEPTANCE LIMITS:

|
SPROTECTION FROM 118Y, T0 | 30 /s - (REF #%)
OVERLOAD HEATERS to 115%
CALCULATIONS

1. MOTOR FJLL LOAD CURRENT ADJUSTMENT REQUIRED ¥«  YES NI
IF YES;

I (adjustel) = V (nameplate) x I {(nameplate)
¥ (operating)

I (adjusted) = 222 < 196 . 0.3
“Seo

FOR THIS CALQUIATION I (n) = I ADJVSTED = 1 9.1

L
£
[
o

00517
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ION NO. PN e e B9 2‘ SHEET 7 .2 O =/

i'i RMAL OV ;‘,.V“x ,h“lﬂ'ul.l ON j - .~ )

LOARD

UNT

3.

00 51T

—_ = /9 i A\ N o
(¢ 2 DNG. NO.4CB2260.¢ wam~ CHECKED
P T 23 RUIP Y. S Enc . e e &

MPL

: . - - : -
ks _ CATS 3.4 P
g ¢ W ﬁ ! D Bt .JA-
aine cui 4 <A A TN (LY -
(ol TRE . ien

A A
= g

ECTION

(A) CALCULATION OF HEATER SIZE (REF #35)
I(a)xD.F, = (USE D.F. PER REF #1 SH 1)

—t2 Ia)x 2.3 D.F, = .12 NS

1258
amlurnsxn_’;_g_.u_éﬁ;
o)z 4 &8 o0

(B) CALCULATION POR OVERLUAD HEATER SETTING:
CALCULATE % PROTECTION USING HEATER FETTING OF 1002

585 e z 125X 100 %Y / jo.3 i(a) e 123 8
/0.0 Ry
DOES THE % PROTECTION PALL WITHIN THE ACCEPTANCE LIMITS?

/Tl! = THE OVERLOAD REATER SIZE AND SETTING RAVE BEEN PRIPEALY SI2ICTED.

NO = DETERMINE HEATER SETTING TO MEET THE T PROTECTION AGCIITANGE
CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUZ.

: : * [ PROTECYION x I(n) ) / [I(a) x 1.25)

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?
TES = THE OVERLOAD WEATER SIZE AND SETTING EAVE BEEN PROPERLY SILECTED.
NO =~ THE OVERLOAD REATER HAS BEEN IMPROPERLY SIZED.

ALUATION OF IN MOTCR BEATIR
15 THE W!Eﬂ‘d%msmxw 287

YES =~ 1S THE REATER SETTING THE SAME AS CALCULATED IN
SECTION 237

YES - THE INSTALLED OVERLCAD HEATER SIZE AND SETTING 23
ACCEPTABLE. PROCEED TO SECTION 4,

w— v MO = THE INSTALLED OVERLOAD WEATER SIZE IS ACCRPTAOWE,
FIELD TO RFSET SETTING, PROCEED T0 SECTION «.

,/m M"“"‘¢ CR e i
—. - b Fobiow i 50
PRoCEED To SEcTion 4 —— B
SATAREE 13 Tan s T¥ ST LR T




EVALUATION OF INSTALLED OVERLOAD MEATER PROTECT
1 PROTECTION = I(t) / I(a) x 100

T e e >
—DORS— T PROTROTION—PAL LV THEN-HE ¢ CBPPANGE 41 Sae s
_ﬁﬁ—ﬁmﬁ-—WW

NO <~ DETERMINE HEATER SETTING TO MEET THE T PROTECTION ASCRITANCE
CRITERIA BY USING THY CLOSEST ACCEPTANCE LIMIT VALIE.
3% = [T PROTECTION x I (a)) / (I(a) = 1.28)

x..
!I-

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?
YES - THE INSTALLED OVERLOAD WEATER SRALL BE RESET TO TRIS "aliz,

NO = THE INSTALLED OVSRLOAD HEATER WAS INCORRECTLY SIZED AVs STALL 22
REPLACED WITR THE ONE SELECTED IN SECTION 28,

4. TRIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF T2 CVERLIAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO AR:

c12.58
OVERLOAD HEATER SIZE _ ~ 223 avordid
OVERLOAD HEATER SETTING Webe 1007

5.

! 'y T, 4.5

Bﬁﬁh‘ﬁﬁ INSTALLED To L “Q‘TISS aAf Bepent

00s)r
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: "' ‘> | & Ty
TRHAL OVERLOK T CALTUTATIO ey, { 72
q_.,.j.tum gRe . Moy ZDCC  CONPUTEDBY ol L
7 umm;{M1-:'—:-ihrJ,7u
CHE Ve PR RIY, ZEce 3] A iabic

_ C 19 Al D s N AT, 2 FEV. &
e T Tm MOTO .o‘)r,“l 7‘ " MOTO

s b s W .+ 0 - s A - I : KEV, | f'd --i‘-u v ' ‘ol '
t (REFP 0 3) ..

o — L — - —— e -

MOTOR CONTROL CENTER DATA:
STARTER MFGR. _ G & MODEL , 31 !
O/L RELAY TYPE- S=E% um'é'l'!!!"'s"'= <= Z3ceTa e 210,

—‘-.— — e —

MOTOR NAMEPLATE PATA:

STARTING TORQUE ; Sia fed Bl KSR Ul.&'. -
'o'oo VOLT ! N, LY B
‘Q
”ISI%E!“EM @n.i oM. 2.3

" &
-1y L ‘, -

e

-'l

V8,
DEFPINITIONS

A
() - MEAREL Tp CURRENT., M e 44 e
AT TN EEE oA

I (o) == CURRENT CORRESPONDING TO THE REATER CALCGC 722 iv “@iP

1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING M#¥if-T039 CURRENT
I (o) == MOTOR NAMEPLATE FULL LOAD CUPRENT

; A
ACCEPTANCE LIMITS:

OVERJOAD HEATER SETTING RANGE FROM 853 to 115%
OVERLOAD HEATERS SBALL BE SELECTED TO TRIP AS FOLLOWS :

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NO! LI3S TUAM THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

2002 OF MOTOR NAMEPLATE FULL-LOAD CURRENT: > 2 MINUTES AND 4 8 MYy

MOTOR NAMEPLATE LOCKED ROTOR CURRENT: 2 10 SECONDS AND < 1! SPCoNDy wETN 1S
SECONDS BEING PREFERABLE,

NOTE: 1IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIRD

FOR A INIQUE APPLICATION,
REFER TO QIREEM70))1 FOR INSTRUCTIONS.

Q0sop
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1.

3.
A,

c.

00s0p

“MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED ___ vES _ ./ Mo

AP YES;
" I (adjusted) = V (nameplate) x I (nameplate)
V (operating) _

I (adjusted) = :

POR THIS CALCULATION I (a) = I ADJUSTED = AMPS
LOCXED ROTOR CURRENT CALQULIATION REQUIRED YES / NO
IF YES;

CALCULATION POR LRA USING CODE LETTER:

LRA = ( RP = RVA/HP x 1000) / (1.73 =z 460)

IRA = AMPS

SELECTION MOTOR OVERLOAD HEATER

USING THE OVERLOAD RELAY TIME-CURRENT CURVE (REP !.t W4 3) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE,

RECORD VALUE _ /o, 2.6
TRIP CURRINT = (LRA) / (MULTIPLE OF CURRINT RATING)
nmir commewr = 54/ o2y z, B2

USING THE ABOVE TRIP CURRENT CELECT OVERLOAD HEATTR

AS—THEMART MM CURRENT |
HEATER SELECTION CURRENT = TRIP CURRENT/1.28 = 801,34 = .:u AMPS
CATALOG HEATER SIZE . L7 A

I(m) ﬁ’- 5 bl

LAY
DETERMINE &I TRIP CURRENT WITH PERCENT SETTING AT 1002

I(e) = mw) » 1,285 x 2% » L8 51,253 120%
I(e) = A AMPS 0 63

.79
DETERMINE TRIP TIMES FOR:

1003 MOTOR PLC TO KEATER CURRENT BASE: (TRIP TIME)

( .9% I(n) / I(t)) = 100 = w1 2 ®as. SECS
- ﬁ' 120 B

200% P?;ﬂ FLC TO HEATER CURRENT BASE:
(2z . I{a) / v I1(t)) x 100 = 2 . SECS
L . = BEe- 1 me—ites

29/ oo 88
x.ocun ROTOR AMPS TO MEATER CURRENT BASE:
( MTR LRA/ wee  J(2)) x 200 = £83 3 12 .. Cspes
©.79 676 98- 195

R



ALCULATION NO, £2 228 3.378,¢ EET 3 3 0r &
'..‘L“lu RLOA e :m

L.‘.‘l.‘ F 445/ \ A ‘ [y N 5 '
UNIT ¢ <o D C RUESE, L, 2 J‘]MMTH
£ OMP ¢ <~ O 5"‘ ﬂl 8y J oo

AW N Al ., .y

vo'u}s\'.m-azn
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE Lmﬂv UKL T 2 5-7- 88

_{_:_ YES THE OVERLOAD HEATIR SIZE AND TRIP SETTING 'AVZ 122w
PROPERLY SELECTED PROCEED T0 SECTION 4.

_mm
BT B3 I MBS T T HBAGCRETANGE L INETS .
Wmn - 28
1002 MOTOR PLC TO MEATER CURRENT BASE: (TRI? TIED)
> ‘ —— m

Iz'

2008 MOTOR FLC TO HEATER CURRENT BASE

LOCKED ROTOR AMPS TO HEATER CURRENT BASE:
'=a.-—

ARE-AddTRIP T IMES VTR N-TRBACCEPTANCE L EMETS AND—1 3 PERCINT-SPTT o < Seag—opp-
OVERLORD—HEATER—RANGE?

AL ERPTANGE-—CRITER LA e |
commers (D SseamPTow Pas Sl adel Plua  Gxaw LaP % o b

15:477. 2202 .2 & AIr368-07.2 Rey.

0osop
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CALCULATION NO, £~ » S z¢qaAdA.877. 4 HEE? 4 OF 21
"HFRMAL OVER LOM A\TER CALCULAT ION BV, f ‘g A
JOARD K% b ALY § i B L - LOMPUTED BY Dy J 4 y
: WG, NO, s ER 227 e =, ¢ CHECKED BY T DATE 8/ % /0>
= __QUIP REF, o8- T Teu022 €ar T 2 Va8 ole®e
- S i R . FREITXOET] JPM Nl 8,
4. WISV ITNNN Y
SECTION 3?
YES < IS THE HEATER SETTING THE SAME AS CALCULATED IN

SECTI™N 3?

o-JES = THE INSTALLED OVERLOAD WEATER SIZE ND SETTING ARRE
~ ACCEPTABLE, PROCRED TO SECTION 5.

NO = THE INSTALLED OVERLOAD HEATER SIZE 1S ACCEPTABLE,

. ww. FIELD TO RESET SETTING. PROCEED TO SECTION 8,
REPLACA HEaTAR * PlocedDd To 3JécTion 5
FROGESD Wi TW tvbdaw i

L
IO T ST M a1
———
TOC MOTORPLE PO FBAT IR CERAENT-BAGEr— L teeirrne
e e e G e e L
00T OTORPLE O B AR CURABNT—BAS e
Rl e o e s S S e - L1
LT ED RPN AN PO AP RAENT—DAS B
e e e L L e e e R

e Bl ANIS-
106T-HOTOR-PLE-TO IR ATER—CLRAENT-PatS: TR

00soPp



4 S - A 3 - A
ALCULATION NO. = - - <& : oF £

Ry S p
B LB ¥ -
IERMAL OVERLOADs” TER CALCULZTIO "

&V, @ ¥
JOARD REV 680Vl ACTok Mov ST €& TCOMPUTED BY DI .S u/8)
INIT T 7 —gmms% CRED BY e " tatE 377 /0
COM X NUIP REF. Te-"0

e onal &_VALY B

"' ! ‘I-'!U{]n}'l]‘ .l HE
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND ' | CLECLET . O [+ = 8

18 PERCENT SETTING WITHIN THE OVERLOAD WEATER RANGE?
TN TR INSTALLED- OVERLOADHEAT R WA ENCORABOTLY

B REPLACED—VETH-THE-ONE-—SELECFRD—IN-SRETION

5. THIS CALCULATION HAS VERIFIED 1HAT THE SIZR AND SETTING OF THE OVEXLOAD

KEATER FAVE BEEN CORRECTLY DETERMINED TO BE:
Co TBA
OVERLOAD HEATER SIZE 2 23 G 5-24A

OVERLOAD NPATIR SETTING resh 100%

COMDTS: =BipT TmE mCTaged iy Deataliie Ta ool
REPLACE THE INSTALLED ToL HWEATERS A S
SHewnN AR0VE.

00s50p




- 5.47324

TER CALCULAT 10

EACTIR Moy BD @ SONPOTED BY DL atE a7

WIT T 2 DWC, NO.AGR2200. 1, B5l.0  CHECKED BY ne”  DAIE 3//7/0¢
i "

= o BTy AT S e e LT
INPUT DATA (re? ' 3) (JUCLED ' VRE 8. /8
MOTOR CONTROL CENTIR DATA: '
STARTER MFGR. - MODEL sz
O/L RELAY TYPE mrlsl‘ﬁi"mj__‘w uﬂxﬂ—"_"“ g oA
. 197 90 &
STAKTING TORQUR fed RPN ° WYY 18  sie.S.P, =
5P mve ST 2R .' l_‘ i L A 2 DS, ClASS =&

. ' (Dsez si. 9.3
WATH TOLET 71 1. 5 5

TIME VS, CURRENT : desd S
DEPINI TIONS

RELAY
1 (t) == FRABER TRIP CURRENT. m (w1 u |
I (8) == WAREMA-F¥iirboh. CURRENT CORRESPONDING T0 THE NEATER CATALOG fecuay *@® | o
1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MAKMMMN-FREP CURRENT

:.(I> == MOTOR NAMEPLATE FULL LOAD CURRENT

ACCEPTANCE LIMITS:
OVERLOAD HEATER SETTING RANGE FROM 852 to 1152

OVERLOAD HEATERS SRALL BE SELECTED TO TRIP AS FOLLONS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS TRAN TR
MOTOR DUTY BATING (135 MDYTE TYPICAL) EXCEPT AS NOTED BELON,

2003 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: > 2 MINUIZS AND £ 8 MINUTES

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: > 10 SECONDS AND £ 15 SECONDS WITH 15
SECONDS DEING PREFERABLE,

NOTE: IF TRE ABOVE SELECTION CRITERIA CANNOT BE SATISPIED FOR A UNIQUE APPLICATION,
REFER TO QIREEBS7031 FOR INSTRUCTIONS,

0osop



ROAL OVWKIDA  (FBR CALCUTATIO
BORD WEF 4300 . FAcTon Moy PG & CONPUTE nx-\v

INIT P 2 DNG, N0.4€ Vm" HECKED
e M QUIP REF. S %D :

CALQUIATIONS !

1.

T T Gad et © L taamaigtal ® 8 (asaplate)
operating

3
A.

c.

eO30P

mmmmmmmm YIS _~ N

IF YES;
1 (adjusted) =
FOR THIS CALCULATION I (n) = I ADJUSTED = ., AMrs
LOCXED ROUTOR CURRINTY CALCULATION REQUIRED YES / NO
IF YES;

CALCULATION FOR LRA USING CODE LETTER:
LM = ( LI EVA/HP x 1000) / (1.7) x 460)
LRA = AMPS

SELECTION MOTOR OVERIOAD ABATER

USING THE OVERLOAD REIAY TIME-CURRENT CURVE (REP 1-Su ) LOCATE THE 13 SECOND
POINT AND DETERMINZ THE CURRENT RATING MULTIPLE,

RECORD VALUR £

TRIP CURRENT * (LRA) / (MULTIPLE OF CURRENT BATING)
TIP CURRENT » /. 48/4.7 20.29

USING THE ABOVE TRIP CURRENT AS-TWE-MARIM.M-CCRASWY, SELECT OVERLOAD FEATRR
NEATER STLECTION CURRENT = TRIP mm'm 23 -q_,jQ /135 ;2 23008

CATALOG REATER Sl &«
DETEXMINE TRIP FURRENT WITH PERCENT SETTING AT 1002

He) = o) 2 1,25 x 20 »
I(e) = AMPS

.3 e
DETERMINE TRIP TIMES POR:

2128 __ieo¥e

1008 MOTOR :u): 70 KEATER cn(x?)n BASE: (TRIP TINE) R\
(O.‘s Iln ﬁ# 1(t)) = 100 = ni‘ T NER 20. SECS
“ ‘2

2002 MOTOR FLC TO KEATER CURRENT BASE:

(232.4% _ 1(a) /ﬁ#_um x 100 = g%-_&-__l So~3a sics
) o ‘/’ 6’

LOCKED ROTOR AMPS TO MEATER CURRENT BASE:

(_LAF MM LA/ o385 I(0)) x 100 » §55 3 ﬁ:ﬁ_szcs
0. 36 41 13.5 - . L

g , g 89
NOTE | Twuid .8 THA Mac &g HEATg o 524’. Averiadits

dnd 13 THELOFORE ACCElTagie seq .t cis Bred




\

SHEET @ .3 31|

CALCULATION NO./™ 7.4 2268-87374
m'ﬁ_uﬂ:( o &v. o | EALD
BOARD REF 230 ZEACToR mov SO 2= _ COMPUTED BY 3;;2 “ WATE =0/ v+
1 2 DWNG. NO.a 299. L, Rey s CHECKED BY 724 DATE =/
ConP 7 4 EQUIP REF.c R0 . R PRESSURE Cowm TROL Valve Pcv-55-27
A LEAR ) JPm B - 57

V.l
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS?

\/ YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

TS T OVERLOAD-HEATER-514E-AND- TRIP-SETTING-HAVE-BEEN-PROPERLY
SELECTED-PROGEED—10-SBCTI ON—n
NO REFER TO QIREEB87031 FOR INSTRUCTIONS CONCERNING
ACCEPTANCE CRITERIA.
COMENTS (D) m@somPTion PR veiu,Do.  DATA PRoUIDED

o Efdagco LEeTTER To LimMiToetiuvs
DATED MhRe'h 18,1088

—

— R




i

CALCULATION Y0.~ D-4 226%-%7324 SHEET 2 .4 7~ 31
; Vel A TION REV. o | |

4. WALUATION OF INSTALLED MOTOR OVERLOAD HEATER
S THE HEATER SIZE THE SAME AS CALCULATED IN SECTION 37

YES = IS THE HEATER SETTING THE SAME AS CALCULATED IN

SECTION 3?

YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. . PROCEED TO SECTION 5.

NO - THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SECTION 5.

REPLACE MHEATER - PROCEED To SECT.oN §
v NO - PROCEED -WETH FOLLOWING

0050F




CALCULATION ¥0.50-32268-87324 SHEET 9 .5, 3|
- :

T it S
L o EALToR. Mnav D 2&  COMPUTED BY O
wNIiT ¢ - , N0.A5327280., REy. 0 Y =

COMP ¥ 4 & EQUIP REF.C 2D

N &
\QEQ!JFfm &-!-55

-

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIM'TS AND
IS PERCENT SETTING WITHIN THE DVERLOAD HEATER RANGE?

YES -~ THE INSTALLED OVERLOAD HEATER SHALL BE RESET TO THIS VALUE.

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE CRIZZ &~ 0. 368
OVERLOAD HEATER SETTING 852, 1007

COMMENTS: REPlLacs TS S Talles Thi HsaTsae
T Tdese Sibs . A2ovs.

0050P



C&LCU'LATION NO. E

D-G22bF-3722 SHEET (.1 ~ 31

me?mman W o

:AQT:'!. MIV By L PU B \
. g - .b

WALKDOWN INPUT DATA: (REF ¢ 3)

MOTOR CONTROL CENTER DATA:

STARTER MFGR. _4Z_  MODEL _C 2 1= 9 o SIZE y .
= O/L RELAY TYPE - = /24 . HEATRR sx'zz"_iraaz 2.22a. SETTING o’so‘/a oA -
97., @<
MOTOR NAMEPLATE DATA:
STARTING TOPQUE 2 0 RPM 1725  DUTY 1S - amin.S.F, _ —
B.P. ,123( vox.r—aTo"'r"Lc' LRA 2. (JPHASE 3. INS. CLASS
NEC C TR~ — 75 deg T.
G sda 3x.lo. 3
MANUPACTURER'S DATA:
HEATEF, TABLE: REF ¢
TIME .VS. CURRENT cun—i‘:‘v : RT':F;:"- =4 5
oznmnons

I(t) -- mm IRIP CURRENT M (N i my ™

I (m) -- MAXEMM-FOLI-10AD CURRENT CORRESPONDING TO THE HEATER CATALOG # ggeay 7217
1,25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTASLISHING MARIMM-FRIP CURRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT

¥ PERCENT-SETTING-OP-THE-O

VERLOAD-HEATER—EXPRESSED ~-IN—PER-UNIT—( P U
ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SEALL BE SELECTED TO TRIP AS POLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
... MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

4

2002 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: > 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: 2 10 SECONDS AND £ 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IP THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLTCATION,

REFER TO QIREEBS87031 FOR INSTRUCTIONS.

oosop




CALCULATION no.rp -[2Tpr. S 73L& SHEET '0.2 & ~ |

REV. © { T gek

=

CALCULIATIONS:

s By T Tyeu. n..?e.t.l. : s PRr ] 2y Ftv-24.28

1.

3.
A.

‘I(t) » I(m) x 1,25 x X% = 42 x1.25x _100'

e

0G50

MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED / YES »
IF YES;

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

I (adjusted) = .‘i‘;ﬁ-—'—’-: 7
Gue

POR THIS CALCULATION I (n) = I ADJUSTED = .67 AMPS

LOCKED ROTOR CURRENT CALCULATION REQUIRED YES = N

IF YES;
CALCULATION FOR LRA USING CODE LETTER:
LRA = ( HP x KVA/HP x 1000) / (1.73 x 460)
IRA = AMPS

SELECTION MOTOR OVERLOAD HEATER

USING THE OVERLOAD REIAY TIME-CURRENT (JRVE (RE¥_ . <4 §) LOGTE TIE 13 SETIND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.
RECORD VALUE ~4—r 6 2 S

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

TRIP CURRENT = 2.&/Srf: S

.15 .42
USING THE ABOVE TRIP CURRENT M“'!BW SELECT nvu.vw TEATTR
HEATER SELECTION CURRENY = TRIP CURRENT/1.25 = , ), 28 s bs JMFE

CATALOGC HEATER SIZE - g'%z gftﬂ& C Q. P
I(m) ?,_5-9- [=) 22 ; coNB
f13/8¢ )

RELAY ' ‘87
DETERMINE #BATS® TR.IP CURRENT WITH PERCENT SETTING AT 100%

‘.

W

"i(e) = e ——— AMPS @34 T4 ik
Jryor4a 0. 40 0.32
DET E TRIP TIMES FOR:

100X MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIMB)

(.57 I(n) /_-._-&__ I(e)) x 100 = 424 T ,yga 9oqaSNCS
wnvm 0, %0 w'.-';'m

2002 MOTOR FLC TO HEATER CURRENT BASE: 1o

it O 2100 = A4 2 Aieis sans

!'- .40 2 ,3:0- 37 T
R & = S g N
LOCKED ROTOR AMPS 70 REATER CURRENT BASE: 232 ' a5 N

(L 2.0 MM LRA/ ~&4 1(t)) x 100 = e el 46—-44,-‘.-~'ac3

X~

7::11019"4'“ 040 3tn ‘,'ffn -

il

=

650 9.7




-v 2é .

RE ! (=] ¢ rE Y iel3s
"Ac 2 MoV aa ‘ze- aT 8[5"52'5
2 Go -4 V [ m‘f! 3/
COMP § £ 5 EQUIP REF. c3vs MT. Bres A 2.d V. 2

\/ YES THE OVERLOAD HEATIR SIZE AND TRIP SETTING HAVE BEEN

PROPERLY SELECTED PROCEED TO SECTION 4.

(TR

COMMENTS (1) ASSumPTiows P2 c2anE  TelsDysmd dos v

T-12942-3 155080 unD3e  ConntencT - 70cE5:82272-1

£ 410365-24.2 ReJ. 0. Tls Fuil load cusamaut Suo
2N Tag vewbdse Dous 16 LFes THay THAT 4. 000 in TdE

WALRD aw N DATAy TadRB Ffead, vs® oOF +Tug Locik@D RaTonr
CvRAEWT FRoMm TWE VEUDIA BRAWING 1V Tyu\s cALevaTin
wilk B8 LonvsSERvATVE .,

00509




SHEET /o0 .4 P™ 3

/ KEV |
4, EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
I8 iﬁ HEATER EIZi THE §AH! AS CALCULATED IN SECTION 37

YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?7
YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ‘NE
ACCEPTABLE. PROCEED TO SECTION 5.

v/ NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
- FIELD TO RESET SETTING. PROCEED 10 SECTION 5.

Som 712/88
o NO——PROCBED—WETH-FOLLOWING
EVALUAT ION—OF—INS TALLED—OVERLOAD—HEATER—TRIP-—CHRRENY
HOr=Hu)r T 2T I TRIT RS S E3-44+9M
"““"‘-zﬁ—""“"-‘"“"'ﬁ::r;—” Xrroe
)= e o+ ’ B eses-titn.
FAOT MATOR PEE PO UBAPER - CURRENP-HAGE - SRR B rME

Ha) Ao do o AMBS-
1003-MOTOR—F-16-FO—HEATER—GURRENT—BAS B4 rere-Tivp)
g d—dod b da 248100 A B Ty ey — 58ES

-y Ko d o1} )-2-100-2—B s 332 . 43 . _65GE

TOCFED BOTOR AMPA-£0- HEATIR CLRRENT BASp:
B e - et s gt LT

00s50pP

-~
el ¥y

REV, O ,;gﬂ' L
73 ____DATE

A 4olsBR spa0v Zey. 2425
EREDAGED: TP F T 513
CUREER U RK B | ~BA




- |

* & SHEET | 0.5 0F
7 Al REV. [ TE ALy ey
‘Ac-:'-’ Mcv r.v, #C COMPUTED BY 'wj,»k.—\ N YNWVYFIL
wAG W-Asa'(.zsvs-u EEV o mﬂ.’b‘ﬁ DATE
UIP

V.

5.

- F. BUS UT S(CH.QLT. SLR
- ‘ .y
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND [

IS PERCENT SETTING WITHIM THE OVERLOAD HEATER RANGE?

Do WNoT
MMWMHW DELETE
gom Th3/BE
‘V‘ N = THE- INSTALLE D- OVFRLOAD-HEATER—WAS—LHCORRECT Y-S 1 Z2BD-AND—SRALL
BE-REPLAGED WITH-THE QNE SELECIFD IN SECTION 3.

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

I 6—9—484-
OVERLOAD KEATER SIZE - C o 394

OVERLOAD HEATIR SETTING o JOQ_%
COMMENTS: R845TTud - : s

TP
[REAFPAA G e TFtt et 5T R boir——— T e T ARG, /0180
F TV
AS 515'0" "Es'e w9/ 8Y

RESET THE INSTALLED To. MEATERS To /00 Y%




CALCULATION NO. £S5 -2 226E8-37%324 SHEET (1.1 » .
\Ei "ALCULAT 10N 1 ﬁvhg

ATER ' REV. o |
BACTA™ AAcy & Z2c. COM wuT1 2

.6 ) 'aaa.b " ‘J -

TP ¥ S V1P - =

ﬁi%ﬁ 0;%%% VALVE Ho!ﬁr >

i e 7
WALKDOWN INPUT DATA: (REF # 1) HEED | YRR =-/-88

MOTOR ' CONTROL CENTER DATA:

STARTER MFGR. & = MDEL £ 2 o09¢ o S1is i

O/L RELAY TYPE _=/,2& HEATRR SIZE CQ/22 < /.084  SETIING .00 9
MOTOR NAMEPLATE DATA: ;

STARTING TURQUE 22 ('2 el 29 DUTY _ | S  wmir 3.7,
B.P. %i Sti VOLTS 460 PLC%P:.M y 4 2215 PRASE INS. ClASS
NEC C - TEM — deg C.

D ses SH. 1.3

MANUPACTURER'S DATA: ;
HEATER TABLE: REF ¢ |. S\,
TIME .VS. CURRENT CURVE: & 31%1— 1.54.8

DEFPINITIONS
RELAY
I (t) == HEATER TRIP CUMEH;,MWMVM
I (@) == MAREMM-FULL-B0AD-CURRENT CORRESPONDING TO THE HEATER CATALRG V 2aiuv TRIP

1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MAXE®M-TRi> CORRENT
I () == MOTOR NAMEPLATE FULL LOAD CURRENT

3 R e

ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SFALL BE SELECTED TO TRIP AS POLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR. NOT IZSS TA9 THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

2002 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: 2 2 MINUTES AND £ ¢ uINUmTZs

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: 2 10 SECONDS AND < 15 FECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: 1IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIOUE AZVAICGATION,
REFER TO QIREER87031 FOR INSTRUCTIONS.

00s0p



SHEET || .2 C¥

CALCULATIONS: ?W.l‘

1.

2.

3.

C.

MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES /s W0
IF YES;
' I (adjuste.) = V (nameplate) x I (nameplate)

V (operating)

I (adjusted) = Lol

FOR THIS CALCULATION I (n) = I ADJUSTED = ANPS
LOGRED ROTOR CURRENT CALGUIATION REQUIRED ___ YES ./ %0
IF YES;

CALCULATION POR LRA USINC CODE LETTER:

LRA = (___HP x KVA/RP x 1000) / (1.73 x 460)

LRA = AMPS

SELECTION MOTOR OVERLOAD REATER

USING THE OVERLOAD REIAY TIME-CURRENT CURVE (REF_I.SH.5) ISCATZ TUE 1S SICOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.

RECORD VALUE __ / 2§

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = 7.8/4.26 =1.2§

USING m ABOVE TRI. CURRENT AS—THE-MAKIMUM-—GURRENT, SELELT WLOAD FRATER
HEATER SELECTION CURRENT = TRIP CURRENT/1.25 = /.2 % /l 25 = ’. = ANDS
CATALOG HEATER SIZE cn 23 &/ . 16A 2 =

I(m) o 095 e

RELAY
DETERMINE m:m TRIP CURRENT WITH PERCENT SETTING AT 10(%

I(e) = I(w) x 1,25 2 2% = L ud  x1.25x 20,

I(e) = __4-3o- AMPS 0,95
(.19
DETERMINE TRIP TIM'S FOR:

1002 MOTOR FLC TO HEATER CURRENT PASE: (TRII TIME)
2 s | Sl
(2.1 Ila) /_1# I(e)) x 100 = 463 2 el STCS
I 176 OVEAR 2w
2008 MOTOR PLC TO HEATER CURRENT BASE:

(22_2 .| I(n) /ﬁ_l(t)) x 100 ~ 5223 % 355 S2CS

353 29.42
LOCKED ROTOR AMPS ‘m nr.un CURRENT BASE: ‘ »
(LK MR IRA/ 489 1I(t)) x 100 * 68 T 4fmbun> 33C3
1.19 655 9.5 /4.0

R



v ION NO. 20 -2 ¢?204. - SHEET !1 .3 ¢~ 21
TRERFAL ATE LCILAT o __ W&o TG
4 2ACT COMP o BY
2z DATE.

ARE ALL TRIP TIMES WITHIN THE ACCEPTANC! LIﬂITSfl

\/ YES THE OVERLOAD HEATER SIZE AND

ACCERTANCE QRITERIA. .

COMMENTS (1) A Ssy.”

. T, 2 VeR Ref. ’4_@ = RoTo € CoNTANCS 1nv &

BASEl 5 o SPeed oF 29 RPaA

0osop




SHEET 11 .4 O~

0os0p

ey - 70-;‘7

EVALUATION OF INSTALLED MOTOR OV'ERLOAD HEATER REV. PR(NR
IS THE HEATER SIZE THE SAME AS CALCULATED IN SECTION 3?7

YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?7

YES -~ THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECTION S.

NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SECTION 5.
/ REPLACE HEATER - PRoOCELD To SECT ow 5
NO = PROCEEDWITH—FOLLOWING

T~ it TR ANRE e S Sl
D e 12 L o T —1 P
I00T MOTORPLE-TOHEAPER- CURRENT-DAG B+ ATRED- TIME) -

L s 2 L2 s R L N i B PP
TOCRED-ROTOR-ANES-TONRATER CLRRAENT-BASEL.
g £ LD SHR VS LW VY AP W B S0y




CALCULATION NO, 0. G 2268-5752¢« SHEET (/.5 0F 2|

I REV. © | TE %)y ~
“ 3 ;’Asl‘a'g?. way m5 26 COMPUTED ' . D&',ﬂ- ﬁE
2 : NO. 20522996 REY, © C TEE (R LA
COM 3¢C EQUIP REF. CLoc gD foou b WETER SPARE P> .27 00 UNLve

A N ]
PR PP

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND A
CHECKRED: “RK &-/-88

IS PERCENT SETTING W THIN THE OVERLOAD HEATER RANGE? i L

WWWM

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO BE:

¢ . 18A

OVERIOAD HEATER SIZE _ (T R |23 &4—o-Si

OVERLOAD HEATER SETTING 4,,9.;:/5 |00%

COMNTS: REcs- ot = =

e

REPLACE THE INSTALLEC ToL HEATERS AS
SHownAN AAEOVE ,

0050P




s
CPrond | ST .o &) = z.iso é
FRATTS ALV ¥
i !Ea/.fR f‘*-v;___.m‘_g__f_l;ﬁg

Ay ®
/4
2 "
WALKDOWN INPUT DATA: (REP # 3) \ ey o 0 AR R-7-B8

MOTOR CONTROL CENTER DATA:

STARTIR MFGR. &= MODEL 2R 58T o $32 | 7
O/L RELAY TYPE .2 24 MEATIR SIZE co2 22 o = = SITTING P
L 1e2% o¢.
MOTOR NAMEPLATE DATA: :
STARTING TC T2 5. ftd RM_172% WIS mndl. -
H.P. .332)VOLTS dwo. FLC .95 LKA <. PHAST ‘« INS. Cluse =
NEC cwrﬁ-m - TEM va . deg T
D ——— e ,g~’ 92‘ ;-,}_‘3
MANUPACTURER'S DATA: -
ABLE: F i s S . :
TIME .VS. CURRENT : "l .el4 &
DEFINT TIONS

RELAY
I (t) =~ HEASER TRIP mmg/mm-u
I (@) == MAXIMUM-FULL-10AD CURRENT CORRESPONDING TO TMZ !EAITR CATALOG 2aia TRP

1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR I3TASLISHING MAkEMiM-~IRS3 CURRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT

RE D=2 SR YN Pr )
ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 852 to 115%
OVERLOAD REATERS SFALL BE SELECTED TO TRIP AS FOLLINS:

MOTOR NAMEPIATE FULL~-LOAD CURRENT TIMES SERVICE ZACTSR: 40T LESS THAN TR
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT A NOTID DELIW.

2002 OF MOTOR NAMEPLATE FULL-LOAD CURRENT: 2 2 MINUTES AND ¢ 8 MINUTES

MOTOR NAMEPIATE LOCKED ROTOR CURRENT!: 2 10 3ZCONDS AND £ 15 SEZCINDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISVIED FOR A UNICUZ AP

FLICATION,
REFER TO QIREEBS87031 FOR INSTRUCTIONS.

00s50p



« N .d:«#fhﬂ q, R2Y O
, S5& LR

g o2

SHEET 1 2.

CALQUIATIONS:

1.

MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED __ _ YES / %o

IF YES;

2.

3.

c.

oosop

I (adjusted) = V (nameplate) x I (nameplate)
v Zopentind

——— . — — - .— -

I (adjusted) =

POR THIS CALCULATION I (n) = I ADJUSTED = AMPS.
LOCKED ROTOR CURRENT CALCUIATION REQUIRED YES /NO
IF YES;

CALCULATION FOR LRA USING CODE LETTER:

LRA = ( HP x KVA/RP x 1000) / (1.73 x 460)

LRA = AMPS

SELECTION MOTOR OVERLOAD HEATER

USING THE OVERLOAD REIAY TIME-CURRENT CURVE (REF.I-SH §
POTNT AND DETERINE THE CURRENT FATING MULTIPLE,

RECORD VALUE __ 4 25

) LICATE TIR 1S SECOND

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRINT RATING)
TRIP CURRENT = 5,/ /6.25 = 8%

USING THE ABOVE TRIP CURRENT AS~THE-MAREMUM-CURRENT  SELE(T OVERLOAD FRaTER
HAEATER SELECTION CURRENT = TRIP CURRENT/1.25 = pZ/; 2€ 2.5 00 WPS
CATALOG HEATER SIZE _c2/23 0 .76 A

I(a) o Q.63 ¥ Eans
RELAY
DETERMINE “MBATER TRIP CURRENT WITH PERCENT SETTING AT 100¥

I(t) = I(m) x 1.25 x 3* = vibe x1.25x 100"

i(e) = : AMPS 63 :
0.7

DETERMINE TRIP TIMES POR:

1002 MOTOR PLC TO REATER CURRENT BASE: (TRIPF TIME
( is I(n) / = I(t)) x 100 = _-4_._&-__: agall 13> SLCS
Q. ??

()
200% HOTOI FLC TO HEATER CURRENT BASE: o
(2295  In) / «%u I(t)) 2 100 = L P Fiawoin SECS
#-

24/ Y
LOCK!"D ROTOR AMPS TO nzum CURRENT BASE:
(_5.1__MTR LA/ w=g—= 1(t)) x 100 » $53—13 trSeer=h 1353
LRl 64E 9.8 /4.




SHEET (2.3 *~ 31

/ YES THE OVERLOAD HEATER 3IZE AND TRI\ SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

COMMENTS :"2' Ao MPTow R2AcaO oA ComlPaison pF EL&C.

GlhaescTea Tes oF FEEv-47-21 ComPT. 4 AND

Dwas. 15.477. 3232922,

cosop



LCULATION NO, = '2”6 YA i’.’E:r""‘ ¥ Fal

REV. ; .J{' i'ktfnf.

AME SECTION 37

YES - IS THE WEATER SETTING THE SAME AS CALCUIATED IN
= SECTION 37

- YES - THE INSTALLED OVERLOAD HEATER SIZE AND SITTING 222
< ACCEPTABLE. PROCEED TO SECTION S.

NO = THE INSTALLED OVERLOAD HPATER SIZE IS ACIZPTASLE,
PIELD TO RESET SETTING. PROCEED TO SECTION S.
REPLACE MHEATER - PROCEED To SEc7.oN S
/NO - PROCELD

W TH-FOLLOWENG

EVALOATION OP-INSTALLED-OVERLOAD-HEATER- MIP-CURREN®
D e e N e e e L S S = i,
WJ—HLH“—- b4 e 3
Kea———d e 8§ 2l

T00T MOTOR-PLE-T0-HEATER-CHRABNT —BAS B+ IR s 1 g e

EP—PERCENT-SBTTING-GAN-BB-ADJUSTED—T9 331315732,

o) = o)y ot 25T 1 = TR P AMPY—
;‘.) = -y

00T MOTORPLL-TO-HEATER-CLREPNT-SASPs
w*#w)—lw 4&%&“}3
FOCRED-ROTOR-AMPE—T0- HEATER—GURRBNT—BAS B4~ .
2 WM 41002l 9B 322 2D e

-

0050p



v |
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND

IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE INSTALL!b OVERLOAD HEATER SHALL BE RESET TO THIS VALUE,

BE-REPEACED T TAEONB—ShhRGTRD-IN—SEETIoN-3,

5. THIS CALCULATION HAS VERIPIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE CR'22 0. 78A

OVERIOAD HEATER SETTING 82l 00%
COMMENTS: REPLACE THg nsTall el Tol deaTsas wiTd

THess Suhoud AZova,

00s0p




b —

WALKDOWN INPUT DATA: (REF { 3) CHetN: VRK 8-7-28

MOTOR CONTROL CENTER DATA:

STARTER MFOR. <5 2™ MODEL CRis8¢c o SIZE '
O/L RELAY TYPE e 13 HEATER SIZE SR ;: &2 .2%a  SETTING 5
MOTOR NAMEPLATE DATA:

STARTING TORQUE 2 - m RPM «725 DUTY S . wmin.S.F.
H.P. .l VOLIS < 405 rmz INS. cuss"j:ﬁ
NEC C TTR = rmf‘;'m ; ___ ueg E‘L"

@s"g - -, '3 2
MANUFACTURIR'S DATA:

HEATER TABLE: REF ¢ | - <H.
TIME .VS. CURRENT Cﬁﬁ.: ﬁﬂ 154, 5
DEFINI TIONS

RELA
I (¢) == m TRIP CURRENT - w1 1w

I (&) == MARIMAM-FULL-L0AD TURRENT CORRESPONDING TO THE HEATER CATALOG ¢ RELay TR

1.25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MAXIMUM-TRIP CURRENT
I (a) == MOTOR NAH!PL\T! FULL LOAD CURRENT

¥ ED-IN-PER-UMIT—(Pbv)
ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SHALL BE SELECTED TO TRIP »S FOLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

2002 OF MOTOR NAMEPLATE FULL-LOAD CURRENT: 2 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCRED ROTOR CURRENT: 2 10 SECONDS AND < 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE STLECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFER TO QIREEBS87031 FOR INSTRUCTIONS.

0os0p




SHEET /2.2 O

REV. © |

Wit 7z
[ )
CALQUIATIONS :

1.  MOTOR FULL LOAD CUBRENT ADJUSTMENT REQUIRED .~ YES 0

IF YES;
I (adjusted) = V (nameplate) x I (nameplate)
v zopcn_szag;
I (adjusted) = ‘__‘_9_4_‘“5.0.;7_ 2567
POR THIS CALCULATION I (o) = I ADJUSTED = .47 AMPS
2. LOCKED ROTOR CURRENT CALCUIATION REQUIRED YES 7 W
IF YES;
CALCULATION POR LRA USING CODE LETTER:
LRA = ( AP x RVA/HP x 1000) / (1.73 x 460)
IRA = AMPS

3. SELECTION MOTOR OVERLOAD REATER

A, USING THE OVERLOAD REIAY TIME-CURRENT CURVE (REF -S4 5) ILL0ATZ THE 195 SITOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.

RECORD VALU® 54 4 26~
TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

TRIP CURRENT = 2.9/8+4 = w84
b1s 4L

USING THE ABOVE TRIP CURRENT AS—FHE-MANEMAC-EURRENT, SELECT OVIRLOAD FRATEM
HEATER SELECTION CURRENT = TRIP CURRENT/1.25 = # 1228 : i it edg
g

CATALOG REATRR SIZE _C /23 @494 e Towg
I(a) —— - X ﬁ‘é":&ll_ ' & "
R!L Y -~ 3 ¢
B. DETERM INE TRIP CURRENT WITH PERCENT SETTING AT 1002

I(e) = i(m) 2 1,25 2 2% = 4 x 1252 4 00%
I(e) = ikl AMPS &-?-4:0- sprad
c.37%

T Ot ©0.40
C.  DETERMDIE TRIP TIMES FOR:

1002 MOTOR FPLC TO WEATER CURRENT BASE: (TRIP 2IME)

(82 o)/ 84 1(t)) x100 44 % . a2 2.5 SECS
7’1’;,‘.’ M 0.40 *’# sar/gt
2003 MOTOR PLC TO HEATER CURRENT BASE: (08

(22 ," 7 I(n) /ﬁ_!(t)) x 100 = 2 4 4]
Vg4 0.40 TR Jz-%’ . e
LOCRED ROTOR AMPS TO MEATER CURRENT BPASE: 33§ dh

(g6 MTR LRA/ wéde I(t)) 2 100 = 45t T 4@eibean 108

Irs S
vivg 9 o do Vvt Sbd ,.’,',;"6«5 o
6850 9.+
' ’

oosop




ATION NO.2D-3 2268~ 2745 <e
"A?E'mmm

- { ‘s = :
7&1 QATE 5.7,
MoToAS rany FCU-24-4)

S
v/ YES THE OVERLOAD HEATER SIZE AND TRIP SETIING “AvVZ BEEN

PROPERLY SELECTED PROCEED TO SECTION 4.

THE-TRIP-TIMES —WITH-THI — CCERTANCE-LIMIss .
"o e/
Kty 5+ 4
‘ 10T MOTOR-—PLE-FOHBATER—CURAENTHASE 2N IR0

OVERLOAD HEATER-RANGE
SEEECTED-PROCEED-TO-SECTION—4,
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4. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
IS THE REATER SIZE THE SAME AS CALCULATED IN SECTION 37

\/ _YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?

YES - THE INSTALLED OVERLOAD HEATER SIZE AND 3ETTING ARE
ACCEFTABLE. PROCEED TO SECTION 5.

" NO - THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
—— PIELD 70 RESET SETTING. PROCEED T0_SECTION 5.

/o Re-Peset—sbntéR—PlOebto—rO—SEETro~—& TN,

R B2 D
He) = fim) 2125 23t = TRIP AMPG
Ke)-a—-S—ierivisSo—irs— 31 Hewyr=r3<
4o ) Y . OV —— e
1O6%-MOTOR P LE—TO-HRATFR—CURRENT-BAS B4+ —~TRIP-PEME)
e
2001 HOTOR—PLE— PO HEAPER-—CLRRENT—BAS B
G-t —Ha 43—l A00-2—2 22 2 Sa-a b 35568
LOCRED- ROTOR-AMPS -FO—HBAT FA—CURRENT —BAS B4
g WIRLRAL AT I(2)) 2200 & T3/ 2 142 —356S

OO MOTOR FE6-TO-HRATFR -CRRANT-BASEY LIRIP-TIMNE)-
R L T S e Sy T

00 HOTOR—PLE-TO-HEATIR-CYRRENT-TASET
L e et 13, e e L S e Lt o e L 1T

AOCTED - ROTOR-AMPG—TO—HBATIR~CURRENT-BAS B4 —
gl MTR-bRAAS Pl e 1) )4 00 At e BBy il 4 B BES
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CALCULATION NO, ﬁo-«azzﬁg-aﬁu SHEET 13 .5 o*
HERMAL OVERLOA A REV: B | F
2 ACToR th2y O %2c  COMPUTED BY o

. d . h
F.oTaloe LiG Su yToEF racy Sl 2441

- “
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND
IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?

P e

\
WL P —FTHE—INGTALLED—OVERLOADHEATER—SHALLBE—RESET-FO-THIG VALUET  Sdveic
v —V—_ T ’I"/"

5. TRIS CALCULATION HAS VERIPIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY NETERMINED TO BE:

E it s
OVERLOAD HEATER SIZE LRIz em 234 €029

OVERLOAD HEATER SETTING P /00 Te
COMMENTS 1 e : T o As
e
3
A AR 3348

ESET THE INSTALLED ToL HEATERS To 100

————

po—

00sop




" CALCULATION NO. & ‘°""“ﬁ5}%”‘ SHEET /4.1 0 "1
1F ‘," .,r > '.“.Y \ “—~

Vo i . 4
T3 g i= 'S zc. COMPUTED BY O uﬁf!- Y
153 _DWG. NO.Z .7 22-¢ By;0 CIECTID WY E A7/
COMP ¥ G QUIP REF,~/ PARE [Py ;

WALRDOWN INPUT DATA: (REF { 3)

MOTOR CONTROL CENTER DATA:

STARTFR MFGR. gg MODEL L R:0H5 <o SIZE
O/L RELAY TYPE £ = 24 HEATERR SIZE hg&za Ci.094 SETTING !.3 ‘a

MOTOR NAMEPLATE DATA:

STARTING TORQUE |20 /1) fréd RPM : DUTY /1S wmin.S.F. -
H.P. M VOLTS g FPLC ng LRA 7 PRASE 3 . INS. CLASS —
NEC TR = TR = deg C. TR
e (Dese& =H.14.3

MANUFACTURER'S DATA:

FEATER TABLE: REF # | .«

TIME ,VS. CURRENT d!?!sj'h%r—: l-SM. S

DEFINTTION S

I(t) == Aﬂ TRIP CURRENT M yimvm

I (2) =~ MAXIMUN-FULL-LOAD “CURRENT CORRESPONDING T0 THE MEATER CATALOG osiny TRIP

). 25 == CENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING MAXEMUM—FREP CURRENT
I {n) == noro: NAH!PLATI YU'LL LDAD CU!RL‘H‘

ACCEPTANCE LIMITS:
OVERLOAD HEATER SETTING RANGE FROM 852 to 115%
OVERLOAD HEATERS SEALL BE SELECTED TO TRIP AS FPOLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW,

2002 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: » 2 MINUTES AND € 8 MINUTES

MOTOR NAMEPLATE LOCRED ROTOR CURRINT: 2 10 SECONDS AND £ 15 SECONDS WITH 15
SECONDS BEING PREPERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CA™NC, BE SATISFIED FOR A UNICQUE APPLICATION,
REFER TO QIREEBS7031 FOR INSTRUCTIC. .

00s0p




3.
A,

B.

c.

00sop

MOTOR FULL LDAD CUKRENT ADJUSTMENT REQUIRED ves _/ o
1P YES;

I (adjusted) = v (nameplate) x I (nameplate)

e operating) . .
I (adfusted) = s

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

LOCKED ROTOR CURRENT CALCUIATION REQUIRED ____ YES __~ N0

IF YES;

CALCULATION FCR LRA USING CODE LETTER:
LRA = ( HP x KVA/RP x 1000) / (1.73 x 460)
IRA = AMPS

St LECTION MOTOR OVERLOAD REATER

USING THE OVERLOAD RELIAY TIME-CURREMT CURVE (REF .54 &) LOCATE THE 15 SECOND
PCINT AND DETERMINE THE CURRENT RATING MULTIPLE,
RELORD VALUE .29

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = 7.5/(,.4.5 = 1.2%

USING THE ABOVE TRIP CURRENT AS—THE-MACEMUM-CURRENT, SELECT OVERLOAD HEATER
HEATER SELECTION CURRENT = TRIP CURRENT/1.25 = .25/,.25 4+ /.o AMPS
CATALOG HEATER SI2E L2223 (.1 8AM

I(a) v 0.35 W fvel
RE LAY
DETERMINE #EATER TRIP CURRENT WITH PeRCENT SETTING AT 1002

I(e) = I(a) 2 1,25 2 2% » 40t 21252 1 00%

I(e) = e AMPS o a8
.19
DETERMINE TRIP TIMES POR:

1002 MOTOR FLC TU HEATER CU«RENT BASE: (TRIP TIME)
(2.! o) / 4eae  1(t)) x 100 * $fpi 12 A SFCS

NE; 17k VER 900
2002 MOTOR PLC TO HEATER CURRENT BASE: il

(22 2.1 (n) / I(e)) x 100 = T Sedem SECS
| :‘“‘J—:. 35;5 29-42

I

LOCXED ROTOR AMPS TO MEATER CURRENT BASE:

(2.5 MTR LRA/ e 1(t)) x 100 * Ho8 2 haii i SECS
[ - 655 o4.,40




/
» YES'THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCERD TO SECTION 4.

COMMENTS () RESo1aPTiony ?=t Q;_E—u.z EQZQQ:‘ Quﬁ"‘lgb.}

Q0s50p
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BASED 2w SPEES o7 29 RPMm




EVALUATION OF INSTALLED MOTOR OV}
IS THE HEATER SIZE THE SAME AS C/

YES ~ IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 37
YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETING ARZ
- ACCEPTABLE. . PROCEED TO SECTION S.

NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCIPTI3LY,
FIELD TO RESET SEI{ING. PROCEED TO SECTION &,
REPLACE HEATER - PROCEED To SEcTiao~ &

__ MO - PROGEED-VEIH-FOLLONING

EHWWWMMWSMJ RENSG-THZ
TRIP-TIMES Wi TH-THE-AGCCEPTANGE—L IME TS

M) 12 S 1 TREP-AMPS—
K= 22 aps
1007 MOTOR-PLETO-HEADER-CURRBIT-BASE ; TR e

ot 8 3 A0 A T S B iia 3RS
“200T-MOTOR PLE-TO-HEATVR-CURRBNT HAGE+—

AOCKED - ROTOR—-AMPS~ T~ HEAT ER-CURRENT—BAS B
(:&nn-wu—ua‘}_:;xu D L e T S P U u———

0050p



ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND

IS PERCENT SETTING WITHIN TLE OVERLOAD HEATER RANGE?

_‘émﬂmm
‘5‘:05 =

4" B REPHACED W TH-THE -GN SR RO T DR S8 FON—3

5. TRIS CALCULATION HAS VERIPIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER RAVE BEEN CORRECTLY DETERMINED TO BE:

C1.18#
OVERLOAD HEATER SIZE .~ 2 2 3 EtroGd
OVERLOAD HEATER. SETTING st /007
COMMENTS : * TAS Tol-Meals b

- ¥/

ng“Acg THE INSTALLED To L HEATERS

A

SHowaA ABOVE
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CALCULATION NO. 5% -3 2%6B-3751 4 SHEET | 5.1, 2!

[FRMAL, OVFERILD R 4 T =
JOARD REF <45 A ACTS Myl AR 2Z& D\ A~ DA 2
: Z G, W0 depmes: 3

HECKED BY i3 UATE /7%,

i de o i &

WALKDOWN INPUT DATA: (REF # 3)

MOTOR CONTROL CENTER DATA:

STARTER MFCR. S £ MODEL FEEFQQQ. SIZE |
0/L RELAY TYPE E'rc/-sv- AT eRI23 C /. 2eA SETTTNG !E DA

29 9o
MOTOR NAMEPLATE DATA:
STARTING TORQUE 7. S - ftd RPM ;70  DUTY 1S min.S.P, -
H.P. .'g;%rﬁ_'“o- ic.. « LRA 109 (OPRASE 2. INS, CLASS —
NEC C - mfﬁn 75 . deg & e
s —e @s:t. =4.18, 2
MANUPACTURER'S DATA:
: f 1 - sH. '
Tm .“I m H | - 3’405

DEPINI TIONS

RELAY §
I (t) == HBATSR TRIP mﬂﬂ/ﬂ‘lmmvﬂ
I (@) = MAXIMUM-FULL-LOAD “CURRENT CORRESPONVING TO THE HEATER CATALOG fngcay TRiP

1.25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MAXIMGM-TR&P CURRENT
I () == MOTOR NAMEPLATE FULL LOAD CURRENT

P PERCENT-SBTTING—OF - THE-OVERLOAD—HEATER y— X PRES SED- 1N PER-ONE T Bolied
ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SHALL BE SELECTED TO TRIP AS FOLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS TEAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

2002 OF MOTOR NAMEPLATE FULL-LOAD CURRENT: 2 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: 2 10 SECONDS AND £ 15 SECONLS WITH 15
SECONDS BEING PREFPERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFER TO QIREEB87031 FOR INSTRUCTIONS.

00s0p




TION NO, BED-RLU o2~ a2752¢ SHEET | 5, 3/ 8!

CALCULATIONS:
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED ves .~ no
IF YES;

I (adjusted) = V (nameplate) x I (nameplate)
‘ V (operating) _

I (adjusted) =

FOR THIS CALCULATION I (o) = I ADJUSTED = AMPS
2. LOCKED ROTOR CURRENT CALCQULATION REQUIRED YES / NO
IF YES;
CALCULATION FOR LRA USING CODE LETTER:
LRA = ( HP x EVA/RP x 1000) / (1.73 x 460)
IRA = AMPS

3. SELECTION MOTOR OVERLOAD REATER

A. USING THE OVERLOAD REIAY TIME~CURRENT CURVE (REF .<i s ) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.

RECORD VALUE _ ¢ 24
TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = '0-?/6.25 : 1.74

USING THE ABOVE TRIP CURRENT AS—FHE-MAXIMM-CURREN?, SELECT OVERLOAD HEATER l
HEATER SELECTION CURRENT = TRIP CURRENT/1.25 = . 7+/f 25 3 1.80 - AMPS

CATALOG HEATER S1ZE CRI122 1. L3A
1(a) pome s L3 T Eey
RELAY

B. DETERMINE #BAPER TRIP CURREN] WITE PERCENT SETTING AT 100%

I(e) = (o) x 1.25 x 3% = 443 x1.25x_ o0 ¥

I(e) = -"'-_rﬁ" AMPS
.04

c. DETERMINE TRIP TIMES FOR:

1002 MOTOR FLC TO HEATER CURRENT BASE: “TRIP TIME)
(2.3 Il /ﬁ I(e)) x 100 = = . T ouer Go008ECS

2002 mm FLC TO KEATH CURRENT BASE:
(2z_2.24  I(a) / 4—34 I{t)) x 100 = _.&2_2 £2-R3 LECS

LOCRED ROTOR AMPS TO HEATII CURRENT BASE: 280 17 <65
(12.2 MM LRA/ L. 84 I(t)) x 100 = 5821 +4—5—+F SECS
/'04 665 9‘:-- /3.;‘

00s0p
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CALCULATION NO. z:- 'f':ig e ﬁ %lgﬂ'l .3 f .

oosop

/ YES THE OVERLOAD HEATER SIZE AND TRIP SETTIN HAVZ 2EDY
PROPERLY SELECTED PROCEED TO SECTION 4.

" e
——l LTl 'rﬂﬁﬂmf MASTER, CZeTeuaTo o o
S aTown 1,283 Rev. B § Dwte QILEH5 « 1=

R_ed. 3
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LCULATION NO, ED- & 2268 2747&  SHEET lE.e rw 31

HERMAL OVERLG> WEATER UALCUTATION REV. © | 2
JOARD REF 4 3{ LZACTOR Moy MmO 2o COMPUTED BY DG\ A
UN] g WG . ND . L'.( = HEC! ! s Dé p’ e
CHP T o =" BOUIPREP. A\ oT3Am LinE Doa WY

: - Ul [t P B
4. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER .t VRK B-/-8&

TS THE WEATER SIZE THE SAME AS CALCULATED IN SECTION 37

YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?
~YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECVION S.

_NO = THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
PIELD T0 RESET SETTING. PROCEED TO SECTION S.
/ REPLACE MEATER - PROCEED o S&¢C . I1oN S
%O

I U Pt - e SR+l
R — — s J B—tvwr

2001 MOTOR—PLE—PO-HEATER—CURRENT—BASE+

e e R L ¥ S T DU W ey

LOCRED - ROTOR-AMPI—PO—HEATER—CURRENT—DASE+

oosor

—————-
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e

o —— e

SETTING WITHIN THE

4
0

VERLOAD HEATER RANGE?

00s0pP

TRIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
REATER HAVE BEEN CORRECTLY DETERMINED TO BE:

c /.6 3A
OVERLOAD HEATER. SIZE __ 2,23 & B4l
OVERLOAD NEATER SETTING ~Sot /00 %
COMMENTS: Raac : :

T I S ) ) S, e e 8 T

REPULACE THE (NSTALLED Tol HeATees
AS SHownN ABOVE |
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CALCULATION NO, ED. 52768 -27324 - SHEET /4.1 OF 31

'HERMAL OVERLOAD HEATFR CALCULAT ION REV. P DATE =
ﬂ\l ,‘! @ . COMPUTED §XL " .
l‘_ummﬂv D.e 28,0 CHECKED s DATE3V 7D
7A . QUIP REF, R¢ 2 - - By s 2 T A
€Ev | J.ﬁunnmwr-nn Az
s s mmen e s ~courxmous w'n—-«oms, ~ Rk @] -
WALKDOWN INPUT DATA! (g_l__u
MOTOR CONTROL CENTER DATA:
STARTER MFGR. __(nE  MODEL CRi0u o SIZE I
O/L RELAY TYPE c= gz é mrl"f!'!t'%m" [ 2.88 _ SETTING oo o
MOTOR NAMEPLATE DATA:
R.P. 7.5 VOLTS 440 FIC 1o, . PHASE 2 INS. CLASS 2 ' NEC CODE
DUTY T S.P. o E_55 " DEG C. AMBIENT —  DEC
AMBIENT TEMPERATURE: (REF #8) Osee =H.16.3
'...' . - - Tiong =
MOTOR ANDIENT TENP do DEG C Ao LOcATED 1 PoaTun o

REACTIZ BLUOG, wiiald ¢ o™
DWaS 47w 2uo-7 REV.A FaNy (03
MANUFACTURER'S DATA: Rav.l o ; "e

oF, REFS (-9 | ) Q.9 TEMP CORRECTION FACTOR (TCF - )
HEATER TABLE: (REF /1 .sun. & )

DEFINITIONS

RELAY
I(t) == m TRIP CURRENT _ m,wimums
I (8) == MAREMUM-FULL-LOAD CURRENT CORRESPONDING TO THE HEATER CATALOC f2,04y Toip
1.25 =~ GENERAL BELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING CURRENT
D.F. == MOTOR DERATING PACTOR BASED ON MOTOR SERVICE PACTOR. (REF #1 SH 1)
I(n) == MOTOR NAMEPIATE FULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURRENT
e PERCENT S BTTING-OF-TRE-OVIRLAAD - HEAT ER y—EX PRES SED— EN-PER—UNL T B vvd

ACCEPTANCE LIMITS:

TPROTECTION 20M 11 8% 0 120 % (REF #5)
OVERLOAD H: :RS RANGE FROM B8°% to 1195%
CALCULAT IONS :
1.  MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED _ -~ YES NO
IF YES;
I (adjusted) = V (nameplate) x 1 (nameplate)
V (operating)
I (adjusted) = 22221 7.C - 12,13
4 e
FOR THIS CALCULATION I (n) = I ADJUSTED » _ ‘2,3 AMPS

0051T




CALCULATION NO, ED0-46724L8 - g?scc

™

v
»

OARD REF 280V REACToc rhoy B3 Go COPUTEDBY

-

(

SEEETIG.p 00 i L.
. T

DWG, NO.4SEZ769., 35, o GIECKER ‘
7 A QU \EF., - o B - '

",'

00s1T

MOTOR_OVERLOAD HEATER SELECTION A
(A) CALCULATION OF HEATER SIZE (REF #5)
I(n)s%.P, = (USE D.F. PER REF #1 SH 1)
0. 13 Ia)x __2.9 D.F. = 9.i2 nos
c12.58

CATALOG HEATER an( R) 2D it
1(a)= ¢

,ol
(B) CALCULATION FOR OVERLOAD HEATER SETTING:
CALCULATE I PROTECTION USING HEATER SETTING OF 100%

_%%_x(-) x 125 % 100 2* / yo.i3 2323 2
DOES TEE 3 PROTECTION FALL WITHIN THE ACCEPTANCE LIMITS?

/m = THE OVERLOAD HEATER SIZE AND SETTING BAVE BEEN PROE...Y {ILISTED.
N0 = DETERMINE HEATER SETTING TO MEET THE £ PROTECTION & lidToves

o -

CRITERIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALD.

: : ® [T PROTECTION x I(n) ) / [I(m) x 1.25)

T tae

IS I SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE OVERLOAD REATER SIZE AND SETTING HAVE BEEN PRQ 127 17 -4&TED,
NO =~ THE OVERLOAD WEATER HAS BEEN IMPROPERLY SIZED,

, EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
SECTION 287

W YES - IS THE REATER SETTING THE SAME AS CALCUIATED IN
SECIION 28?

YES - THE INSTALLED OVERLOAD HEATER SIZE AND SET™'G AR3
ACCEPTABLE, PROCEED TO SECTION &,

NO = THE INSTALLED OVERLOAD HEATER SIZE 1S ACCErAaLE
FIELD TO RESET SETTING., PROCEED T0 SECTI(S 4.

A
-—Lw—me D
EVALHAPEON-OP NG TALL M- OVERE OAD-HEATIR—PRE P CURRINT
et PSS TRIP-AMPS—
4-&—%'—**———33—1__‘.41.‘.____" - TER




(

SHEET /6.3 @@ =2/
JA. ;l‘
A SAIT /¢
mrzw&

B DA A

'-rv ‘-rn-u R
EVALUATION OF INSTALLED OVERLOAD HEATER PROT [

% PROTECTION = I(t) / I(a) x 100

2* = [T PROTPCTION x I (n)) / (I(m) x 1.25)

ISTRUTTTING - NITHL - PEE-OVERLOAD - HEATER-RANCE?

”

T YRS~ IHEINSTALLED-OVERLOAD AT HR—SHALL BB RPSETFO- TS o

WO PERINFPALEBE - OFER LA D HEATER—AG—ENCORREE FEF—6H 7 E0—ANr— A srir o2
TEPIACED WETH- SHB-ONB CBLEOTED IN-SEOFION 2,

4, THIS CALCULATION REAS VERIPIED THAT THE SIZE AND SETTING OF TIR COVIRLOAD
REATER RAVE BEEN CORRECTLY DETZRMINED TO BE:

OVERLOAD HEATRR SI2E _c@/23c,2.58
OVERLOAD HEATER SETTING Hele ' 100%

5. CONDTS: SRSET TS ineTILSR-TedeaTear = ol

DAsSSemPT o, DREEC " To 28CT 4.8
THE INSTALLED TolL HEATERS ,f':
ARE ACCEPTARELE ,




WALXDOWN INPUT DATA:
MOTOR CONTROL CENTER DATA:

STARTER MFGR. g: 2 __MWDEL _c®= o s12s ol
O/L RELAY TYTE <R 24 mrﬁ!‘!!‘"""“'gs ;; <o 294 SEMINE Ss% oA
. Sot—- o g T se%a N&-
YOTOR NAMEPIATE DATA:
STARTING TORQUE % 1728 pury w80 -~
I.P. N VoL : 7 m’mz . . Tl oS
&2&‘ s deg C.
R 08 7 i
/- su

@s.‘ <d.17 .2

DEFINI TIONS

ELAY
I (t) =~ HEATER TRIP cuung,/m.m.m

I (a) == CORRESPONDING TO THE HEATER CATALG feg.uv "2 s
1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR LSTABLISHING MAR UM Red CUTRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT

‘@R PP
ACCEFTANCE LINITS:

OVERLOAD HEATER SETTING RANGE FROM 852 to 1152
OVERLOAD REATERS SRALL BE SELECTED TO TRIP AS POLLOWS:

MOTOR N ME:IATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT 535S THAN TRE
MOTOR DITY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

*2002 c¢ MOTOR NAMEPLATE FULL-LOAD CURRENT: 2 2 MINUTES AND & | MINCTIS

MOTOR NAMEPLATE LOCKED ROTOR CURRENT: 2 10 SECONDS AND < 15 $ECONDS WTTW 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BR SATISFIED FOR A UNICUZ APPLICATION,
REFER TO QIREEBS7031 FOR INSTRUCTIONS,

00sorp



..L¢' NO, 32-2z2%ea. f'f‘ s“‘i"’;"}.z" :"‘
PHERMAL OVERLOAD” “ATER CALCULAT 10N v
rva,

BOARD REF <30 | L WYY T FOMPUTED SVal Vs T o]
i 2 «G. NO, & &) . (HECKED Y [/ AT ’;’I‘e.
T = 'QUIP REF. 100D Gddemath ! 2 woy Fey.2¢4.91
0‘-'
CALQULATIONS : g
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED / YES NO
IF YES;

I (adjusted) = ¥ (name :uu} x I (nameplate)
V (operating

I (adjusted) = ‘_%.%.Z 2 b7

POR TRIS CALCULATION I (n) * I ADJUSTED = b7 AMPS

2.  LOCRED ROTOR CURRENT CALQULATION REQUIRED YES ___~ 5O

IF YES;

CALCULATION FOR LRA USING CODE LETTER:
LRA = ( P x KVA/RP x 1000) / (1.73 x 460)
IRA = AMPS

3. SELECTION MOTOR OVERLOAD REATER
A. CUSING TRE OVERLOAD RELAY TIME-CURRENT CURVE (REF /-$4.8) LOGATE THR 15 STooaD

a

POINT AND DETERMINE THE CURRENT RATING MULTIPLE. ,
RECORD VALUE __ 84 £ 2.6 |

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

TRIP CURRENT » 2.6/8+¢ = 54
625 .42

USING THE ABOVE TRIP CURRENT 4%
REATER SELECTION CURAINT « TRIP CURRENT/1.25 = '

» SESCT OVIRJOAD HRATTA

2 v AMES

CATALOG MEATER SIZE __ =2 |2 . -~ g—r
1(2) ’:&‘i‘ ) s
RELAY "8
B.  DETERMINE WEATFR TRIP CURRENT WITH PERCENT SETTING AT 1003
, xgc; * I(a) x 1,25 2 30 = x1.25% _1oe¥s
x t . j‘ Am e Yhaie
SO td O 40 .3
C.  DETERMINE TRIP TIMES FOR:
1002 MOTOR PLC TO HEATER CURRENT BASE: (TRIP TIME)

(.27 1Ia) /_ﬁ__ I(e)) = 100 = 13_-4_—_'?! cust %53 S8C3
e ©.40 200
2002 MOTOR PLC T0 FEATER CURRENT BASE: so8

¢ 100 = : -
(22 .67 I(n)"f ﬁ_l(t)) x B i s

= g "'!:“
e ©.40 EE;E:uﬁ%j.’ZI:E:;'
s

LR "
LOCRED ROTOR AMPS TC HEATER CURRENT BASE: 234~
(2.6 MR LW —S& I(2)) x 100 * L8ie T 4oeiw—ae SI78
g St 040 TSSO
’USO 9.-’-

0050p



O‘ L . = x 767 -
L.. r\i u.v\  y 'ER CALCULAT ION
"‘wm TR M

o Lo AUTP B

PROPERLY SELECTED PROCEED TO SECTION 4.

: -

v YES THE OVERLOAD WIATER SIZE AND TRIP SETTING HAVE BEEN '
|
FHE-TRAP-TIMES- VITH-THEACCEPTANGE-HEMITS . ’

N d}vwﬂ:—*‘*‘—'—_&‘_f

COMENTS (D AsSy MPTion PER CRAME T'Mhug e
T.12942-3 1850 onDER. cowteacT T 1005%.92272- 1
£47a368-24.2 REV.0, TUE EolL Load cvragul &,
L) T-lr%, ygﬁg o Dwp 15 Less mley TUAT SvEN g TAE

WALKD w DT, TUEREFsRE, VsE oF TAl Locway

RoTHN cvRRENT FRIM (48 VENDIQI DRAWNG o TAdIS
CALevLATI o WILL BE ConsERVAT v &

00s0Pp



»

" YES - 1S THE HEATER SETTING THE SAME AS CALCULATED IN

SECTION 37

YES ~ THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECTION 3.

/ NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SLCTION 5.

WW" " . ,’; 7/,’/“
— v NO— BROCER D WETH-FOLEOWE NG

EVALBATION 0P -EINSTALERD-OVERLOADFEATER-TRIP-CURRENT




CALCULATION NO, 2L -.2 2744 o SHEET | .5 OF =/

RNAL OVERIOAD 7 *ER CALCULATICH V. © AL
.,* O REF 455 1y BS Z=_ CONUTEDBY_ BT F
NIT T - : . 4R 2097 1-:'»'- T
COM | § QU] § P 5o . 2 L ) ¥ PEl24.57

-n"nl.u
V) K Ly BE

I
 ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AE‘
‘I V' 1S PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?

4—¢—*—mmm m'w e
e e B ENE PAL DO IR AOAD—HEATER -G SNCORAEOTL 1633 RO DA

DE-REPEACED—WETH-THR ONE—SELBCTED—IN-SECTION—3v—

5. THIS CALCULATION MAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
FEATER RAVE DEEN CORRECTLY DETERMINED 10 ut

OVIOAD KEATR S12_C 223 S sma Co 394
OVERLOAD HEATER SETTING Sul o0

wﬁ:ﬁt&h&:&&n‘ 2TAS S T Ha s
WM 2/0/88

?h’/"

j
RESET THE INSTALLED TolL HEATERS To /oo 7

00s0p



b ’ LA T 1S, v Y .“
.l-.’.‘,’.:x'lii o =m
’ COMPUTED B\ \!“ .
NO . { th-wamm
: I MV _SaY 08,

INPUT DATA: (REF ¢ 3 m‘\Wj}f

MOTOR CONTROL CENTER DATA

STARTER MFCR. (4] N MODEL a E 2% 0 ) #4 4 !
0/L RELAY TTPE LR .24  HEAT CRIZS C) o34 SETTING 128%.
WOTOR NAMEPLATE DATA:

T TOR s DUTY |=- ain.S.F, -
:.:fm m’! s EE m li:i Els ’u"l : x”‘: Class __ &
NEC eg C.

o ) TYsas s#.18.3
ﬁ%': um -
. cdmz—:?n— g5

DEFINT nm

i E:; e m mIP CURRENT . 4 oyt

== NAXIMUM-FULL-LOAD CURRENT CORRESPONDING TO THE HEATER CATALOG & egiay T@1P

1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR "OR ESTABLISHING MAREMUM-TREP CURRENT
I (a) == MOTCR NAMRPLATE FULL LOAD CURRENT
e PERCENT-SETTING

~OF-TRR-OVERLOAD HEATER y—IX PRESSED 1N PER-UNIT 4P ribv)
\CCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 032 to 115%
OVERLOAD HEATERS SEALL BE SELECTED TO TRIP AS POLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

‘2002 or MOTOR NAMEPLATE FULL-LOAD CURRENT: > 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCRED ROTOR CURRENT: 2 10 SECONDS AND £ 15 SECONDS WITH 1S
SECONDS BEING PREFERABLE,

NOTE: IF TRE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFER TO QIREEB87031 POR INSTRUCTIONS.

0osop




su:;r'a.; 1 ) )

£8 225 mu:-mn-' MUTE 3/, 00

EF, &'w [

ALCUL ON NO, E0-52268-878.¢
HERMAL OVERLOA 7 \TE ,l""- LAT IO
172,.'1_‘.!11.[1

TIONS:

1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES / NO

IF YES;
' I (adjusted) = V¥ iungi*u) x 1 (oameplate)
. operating I
I (adjusted) = ) -
“FOR THIS CALCULATION I (m) = 1 ADJUSTED = AMPS
2. LOCKED ROTOR CURRENT CALCULATION REQUIRED s _/ wo
IF YES; )
CALCULATION FOR LRA USING CODE LETTER:
LRA = ( HP x RVA/HP x 1000} / (1.73 x 460!
LRA = AMPS

3. SELECTION MOTOR OVERLOAD REATER
A. USING THE OVERLOAD REIAY TIME-CURRENT CURVE (REP ) -SW ) IACATI 7.1 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE,

RECORD VALUE _ . .25
TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

TRIP CURRENT = |1.9/6.26 = | .90

USING THE ABOVE TRIP CURRENT AS—THB-MAREMIM-CURRENT smc:«mmm
HEATER SELECTION CURRENT = TRIP CURRENT/1.25 = 1.90/) 26° < 7 AMPS

CATALOG HEATER SIZE D23 g,h&!A X
I(m)

RELAY
B. PETERMINE MEATSER TRIP CURRENT WITH PERCENT SETTING AT 1002

]L!I ‘ _) ey’

I(e) = Ma) 1,25 x 3% = 455  x1.25x_ i00Y
I(e) = AMPS | 48 :

/.
c. DETERMINE TRIP TIMES POR:

1002 MOTOR PLC (0 REATER CURRENT BASE: (TRIP T3
(_2.  Ia)/ -¢-‘-5 I(t)) = 100 = m_! e §o9 IIL3

20,28 MOTOR FPLC TO m'rn CURRENT BASE:

(22 2.1 1(n) /_%_I(t)) x 100 248 T SOete~ 0N

27 . (O
wa:manoron AMPS TO HEATER CURRENT lASllz 78
(1! MTR LRA/ afi. I(t)) x 100 = L4 T 483~ b FUCS
i .85 643 98- 45

oosor




--..',., NO . 1.9 Wb A.ar
' I i“ ll'

ORKD KEF 4804 facTos an
N MLV
CONP_ RUIF REV. =,

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE I.D(I?!f

| -l A

/ YES THE OVERLOAD MEATER SIZE AND TRIP SETTING HAVE BERN
PROPERLY SELECTED PROCEED T0 SECTION 4,

CORmTS (D assomPTion P2R Douyes vOF 2847.36 -2 € 47030k 69.2. RSV.C .




 CALCULAT

ION NO, MU -iiuctoas. 33 ¢  SHEET 13 .4 ot o !

i ":".‘lu RLOADLA “ATER CALCULATION eV :

JOARD REF <35 | S TC THITID Y huk : 0
UNIT ¢ < 2. NO .1“FF111!'I[1"!TIJII:AJnALJllllllllli 45 AT Ry
-;-" .!,. AA * c S- P .4

00sS0F

I\ "I"’ REn: _Sow S./.-58

ALUATION OF INS M TE M VA =/ = B8
T8 TEATEC S TIE THE X (s TioaD IIATHL | e

YES - IS THE WEATER SETTING THE SAME AS CALCUIATED IN
SECTION 3?

YES - THE INSTALLED OVERLOAD WEATER SIZE AND SETTING ARS
ACCEPTABLE. PROCEED TO SECTION S,

NO = THE INSTALLED OVERIOAD HEATER SIZE IS accmuu,
FPIELD T0 RESET SETTING. PROCEED TO SECTIOY *
/ REPLACE MEATER « PROCEED To SECTIoN §
NO = PROGEED- WETH-FOLLOW NG :

SR AE
1080 7 L@ a dadh e e FRiE AmPS Bl ot

| TSN - R AT
00T MOTOR PLL- 1O REATER - CURABNT-BAS B4 CTRIP-$DE—

NO = DETERMINE IF PERCENT SETTING CAN BE ADJUSTED TO RIING 73R
TRIP TIMES WITH m ACCEPTANCE LIMITS

x(:)-x(-):x:sn--mrm
I(e) » I(w) 2 2,25 2 2% = x 1.25 =

I(e) = AMPS

1002 MOTOR FPLC TO HEATER CURRENT BASE: (TRIP TDE)
( I(n) / I(e)) 2 100 = 2 Sics

2002 MOTOR FLC TO HEATER CURMENT BASE:
(2 x I(a) / I(e)) = 100 = b R e 3

LOCRED ROTOR AMPS TO HEATER CURRENT BASE:

(__ MTR LRA/ 1)) = 100 » : XT3




ALCULATION N i T Ml’.l?‘sojf)' "
i OVERLOAT ._l.(\l. "l’

. ~ ¢ b -

5V | Poipaean: 17m B-I-58
P TIMES WITHIN THE ACCEPTANCE LIMITS AND | (lErtr. UAK B <7 -2
1S PFRCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?

5. THIS CAYTCULATTON RAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATEX MAVE BEEN CORRECTLY DETERAINED TO BE:

OVERLOAD MFATIR SI22 $ 108

OVERLOAD HEATER SETTING 100 °/p

COMRTS: Fus varaiien Tey - EaiaGs S£ETTues aemE
Lre6dBiaioed
..E.Lp‘-‘ci’“'- INSTALLED ToL HEATERS Asg
Srowa ABoVE,

oosop




YOTOR CONTROL CENTER DATA:

STARTER MFGR. MODEL l:!
o/t KEAT TIH LECEA | MY VT S SEEILEE W EET

.oc'$ o6

MOTOR AMEPLATE DATA!

3’“’“ mm 1720 wﬂ a7, -

B.P, . ?‘; 'E E . IJ§, CLASS 8

NEC bed deg C. s

.‘ ‘l‘ n:’.
RITIALE, | e
DEFINI TIONS
REA

I (@) == MARIMM-FELL-LoAD CORRESPONDING TO THE MEATER CATLOG Jer 4, =miP r

1,25 == GENWRAL ELECTRIC'S MULTIPLYING FPACTOR FOR ESTABLISHING MAS: MM-—Thusd CIRRENT |

I (n) --mnmunmx.wmm
EE S ams ) |

ACCEPTANCE LIMITS: l

OVERLOAD HEATER SETTING RANGE FROM 852 to 115%

OVERLOAD HEATERS SRALL BE SRLECTED TO TRIP AS FOLLOWS !

MOTOR NAMEPLATE FULL~LOAD CURRENT TIMES SERVICE PACTOR: NOT LISS THAN THE
MOTOR DUTY BATING (15 MINITE TYPICAL) EXCEPT AS NOTED BELOW,

L
2003 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: 2 2 MINUTES AND £ § mMINUT2S

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: » 10 SECONDS AND £ 1¥ “ECONDS \aTH 1S
SECONDS BEING PREFERADLE,

NOTE: 1IF THE ABOVE SELECTIO!  ITERIA CANNOT BE SATISFIED FOR A INICUR APTLILATION,
REFER TO QIREEBS7031 FOR INSTRUCTIONS,

2050P



ALCULAT IC LN VA% MEET /5.2 OF 21
THERMAL OVERLD '3‘ E LCULATION V. JITE
OARD REF 4 4. - A OMPUTED BY .\ L

- M’.l' LEL Pl .,l..’j/”fw
Y Ry R TG S T8 Sv5 ArPa AX 1T

REV,\ | et JPm &-/-85
IR TIN - END T

1. —MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES . _NO
IF YES;

eme I (adjusted) = ¥ (goml*tﬁ 2 I (nameplate)
operatin

I (adjusted) = . b "
“= POR THIS CALCULATION I (m) = I ADJUSTED = AMPS

2. LOCKED ROTOR CURRENT CALQUIATION REQUIRED YE® N0

IF YES;
CALCULATION POR LRA USING CODE LETTER:

LRA = ( AP x KVA/RP = 1000) / (1,73 x 460)
LRA = AMPS

-

A ] SELECTION MOTOR OVERLOAD REATER

A. USING THE OVERLOAD RELAY TIME~CURRENT CURVE (REF +44 %) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE,

RECORD VALUE 2. 25
TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

TRIP CURRENT = -7 /g 2§ 2 1,90

USING THE ABOVE TRIP CURRENT AS-THE-MARIMAM-CURRENT, SELECT OVERLOAD HEATER
NEATIR SELECTION CURRENT = TRIP CURRENT/1.25 = 1.90/.2% 2 1.62 _ AMPS

CATALOG REATER S12¢ | "
1(s) ""Lu'ﬁ:d Aap ‘B Fenea
B. DETERMINE M"nx, CURRENT WITH PERCENT SETTING AT 1002

L) = I(m) 2 1,25 x 20 =
") - AMPS

I
c. DETERMINE TRIP TIMES FOR:

z 1.25 = l‘.":

1003 MOTOR FIC TO WEATER CURRENT BASE: (TRIP TINE)
(2.1 Ia)/ _v_-%_ Ie)) x 100 4082 sy52 ®se SECS
/. 14
:m MOTOR PLC TO HEATER CURRENT BASE:
iz_1. I(a) / -0-% I(t)) = 100 = & . t—:‘_‘s SECS
76 -

LOQED nom AMPS TO HEATER CURRENT wn

( 11, HT!LM/% I(e)) 100 » o400 2 +o3-te.A SECS
: 643 eE. 432

00soPp




ALCULATION NO, £: 268.4
'HE ”"lu."..'.‘f R CALCULAT 10N ' m
"L.l.‘iﬂ YA mmlux-w - L 4 %
UINIT # . 2 WG, NOQERZ200, (, 23/ ¢ - 'W SATE N v %
COMP # 58  EQUIP REF. & . ycy 5., 7 - 2 IC¢ v Ne

m’-'m:n
. ARE ALL TRIP TINMES vmnnmmcmmx. WD | U 2=re )

& <; |5 0 [

v _ YES THE OVERLOAD WEATER SIZE AND TRIP SETTING FATYS 3TN
PROPERLY SELECTED PROCEED TO SECTION 4,

ey = +—f-b—
TR MOTR FIL TU HEATER ¢ VmhiNT RAbRs o e Pl e b s

“RCCEPTANCE-€R I PER 4

COMMENTS (1) AssoaD 7:22' 911 Dvés an’ 154]-;&,-}_
A1hB6k- 6%-2 Rev.2

Qosop




Tarh wiz BS [i.,uxxw
i, WO JEA7-tE. . 7. o  CNECKE 2
ey FL78C 2

L..‘l‘l b QUIP REF, ©

0OS0P

YES - IS THE WEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?7
YES = THE INSTALLED OVERLCAD MEATER SIZE AND SETIING ARZ
- ACCEPTABLE, _PROCEED TO SECTION S.

NO « THE INSTALLED OVERLOAD MEATER SIZE 1S ACCEITAALZ,
FPIEID TO RESET SETTING. PROCEED TO SECTION §.
/ REPACEL MOATER « PROCEED To SécTien 5
NO = rROCEED Wi TH-FobiowiNe

- - e - -

IVRIOATION OP - INS DAL LSNP LOAD HEATER-—TREP-CURRENT
Te) = Hw) x 1,25 5 2* = TRIP AMPS € N R G-
i e 30 Wy
)= P A AMES e Y
10O MOTOR- PLE 1O FEATER-CURRENT B8 r— (TRIP TV

e e e e e e & e 4,

2OOT MOTOR-PLE- PO HBATER-CURRBNT--BAS B+
R e g £ S D St

_ NO = DETERMINE IF PERCENT SETTING CAN BE ADJUSTED T0 WING 722
TRIP TIMES W'TH THR \ccvmm LIMITS

") - lh) ® 1.25 2 2% = RIP AMPS
I(e) = I(m) v 1.25 2 2* » x 1.25 =
!(z) - AMPS

-

1002 MOTOR FLC TO REATER CURRENT BASE: (TRIP TLIE)
{ I(n) / I(e)) x 100 = N sECS

20CT MOTOR FLC TO MEATER CURRENT BASE:
(2 2 I(n) / I(e)) = 100 = : IS

LOCKED ROTOR AMPS TO HEATIR CURRENT BASE:
( MTR LA/ 1(e)) x 100 = % 8§ 1ot |




g

.

LA |

i

ON N0, ED . 221 é tﬂ?sc?»*
BAMAL OVEXLOADy .lﬂ".-.'-hw {' ™
'Hn. [Fedo A 2 Tt Moy me S COMPUTED BY Daite o+ . =len 70
N : G, N0 L8 S0 eD . SF .0  ONCKED BY  sna 0T A3
COMP 7 7 | RUIP REF, & i e P "2 % D8 snin 27 & 8,
Bl "J"‘UMY-M!
ARE ALL TRIP TIMES WITHIN TME ACCEPTANCE LIMITS AND sy irnt Upe S -
1S PERCENT SETTING WITHIN THE OVERLOAD MEATER RANGE?

YES - THE INSTALLED OVERLOAD NEATEIR SHALL BE RESET TO THIS VALUZ.

mm

BEREPRALED- TR TRE- N RSB LECTRD NS RCTION—3y

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF TE CVIRLOAD
REATER HAVE BEEN CORRECTLY DETERMINED T0 BE:

Ci H4A
OVERLOAD HEATER SI12%
OVERLOAD NEATER SETTING |eoy

REPLACE THE INSTALLED Tow HEATEDS 2¢

SHowN Agove |

oQsop




A -:'L. ALavi NQ, ;,.Q "‘ ’ z‘ 2 . -4 .-g- v
TROGAL OVERIOAY  TEX FALCUTATTO . Ve S
JGARD RE? <75 ¢ SN = CORPUTED BY D
L= 2. N0 43 R2098 . » B3 . o CHECKED BY
mxl_ma.!f.“ Foede b ot Sy

MO (s] » -:'

N

P
oR 0L DAT

TSTARTER MFCR.
O/L RELAY TYPE -~

HOTOR NOEPLATE DATA:

STARTING TORQUE
a.p. lii! 52'&.
NEC

DEPINT TIONS

1 () == “ TRIP CURRENT . o1,y ot

I (2) == MAXIMM-FULL-LOAD CORRESPONDING T0 THE REATER CATILIGC oy ., T™®P
1,25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FPOR ESTABLISRING WA »&W-Thdd CTRRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT

Vo PENCENT-SETTING 0P THE-OVERLOAD ¥ ATER — ERPRES SED—IN—PER- 7 5 « B, b s
ACCEPTANCE LDMITS:

CVERLOAD HEATER SETTING RANGE FROM 853 to 1158

OVERLOAD NEATEARS SEALL BE SELECTED TO TRIF AS POLLOWS:

MOTOR NAMEPLATE FULL~LOAD CURRENT TIMES SERVICE FACTOR: NOT L1328 TUad THR
MOTOR DUTY RATING (13 MINUTE TYPICAL) EXCEPT AS NOTED BELON,

2008 OF MOTOR NAMEPLATE PULL-LOAD CURRENT: 2 2 MINUTES AND ¢ & nINUTzIs

»,

MOTOR NAMEPLATE LOCRED ROTOR CURRENT: 2 10 SECONDS AND £ 1! S3CONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISPIED FOR A INIUE APPLICATION,
REFER TO QIREEMB7031 FOR INSTRUCTIONS,

0Qsow



A'..L Al A\ - e o % « 57 ‘ |
AMAL OVERLOA' B .l"‘" 'U(

JOARD REF 440 A - . ® -..lmhl_l\ \

¥ b‘ - D G NO . - ' ' 2 Sy /2

COM

- d - ! ) i l‘?.’ 'a’t.‘g

. , -mmrrm
CALQULATIONS: CRECEI VA
1. MOTOR PULL LOAD CUNRENT ADJUSTMENT REQUIRED ~ YES NG

IF YES; i

1 (adjusted) = V §u=!uu; x I (naseplate)
- Operating

—— - -

1 (."'“.‘) e 440 A‘.z e mg-. -
-

POR THIS CALCULATION I (n) = I ADJUSTED = -47' AMPS
2. LOCKED ROTOR CURRENT CALQUIATION REQUIRED YES / NO
IF YES;

CALCUTATION POR LRA USING CODE LETTER:
LRA = ( AP x RVA/RP x 1000) /7 (1.73 x 460)
IRA = AMPS

3. SELECTION MOTOR OVERLOAD REATER

A. DUSING THE OVERLOAD RELAY TIME~CURRENT CURVE (REF (. ) LOCAIY “ME L¥ SICCND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE,
RECORD VALOE __ -S4

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

2.6 :
TRIP CURRENT = /‘f-{-or ﬁz

USING THE ABOV™ TRIP CURRENT
REATIR SELP.CION CURRENT = TRIP CURRENT/1.25 *

» SELECT OTZAL0A3 TLATIR
" AMPS

CATALOG RY.TER SI2E 228 -
1(n) A 7R e
R Il
B.  DETERMINE -a"'o“ TRIF CURRENT WITH PERCENT SETTING AT 1002
CLIE) » Im) x 1,25 x 3¢ = 21258 0%
Ie) = AMPS - g
- 5] o052
c. e TRIP TIMES POR:
1008 MOTOR PLC TO WEATER CURRENT BASE: (TRIP TDE)
(267 1Ia) / I(e)) = 100 = :1_4;__! oytR 999 sros
040
2008 MOTER FLC r8'mrn CURRENT BASE:""™) o8
(2367 1n) /%xm) 21003 S 3 Li—be sy
22 - e
LOCKED ROTOR AMPS T0 HEATER CURRENT BASE: i = s 46
(_ZL.4 mm/ l(t))!IOO'M!W!:}
" Al C. 40 v.,.‘,.dﬁﬁ ’y':m. 40

cosop




n-sd‘ - ” - 2 . .8 ’ ‘.‘

YRR "u_‘;:_ "ER_CALCULAT 1M
OARD REF @ Bo W\ A= Moy 5 Ze  COMPUTEE
Awm
"_Mi 0' ®, X % - » - - 3

‘ TRV N T

ARE ALL TRIP TIMES wmxxmuccmmunm mw ey [

YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4,

coomts () ASsumPTion, Peg, cBavg Teladvyume Doog ue
T-12942-3 18080 LLOEE ConTRacT ® 70685922781

| 4 474368 -24-2 REV.0. Tde Foll oal elRaduT S
oa Tu® vEnbed D 13 Less Tihaw TUAT éugu o Tig
WALKD2wWN DaATA Y, TUERARQSE, VSE oF THE Locxgd
RoToQ CVRABLT FRIM THE YELDIR DRawing 1w THs
CALcvlaTion Wil BE ConsaQUAT V7.

00S0P




ALLUVLA L LU - 2 -3 -
MERHAL OVERTOAT/” TER_CALCUATION
WD REVG8o v\  AcToR oy 5 2& COMPUTE ‘
..umwxmwm Y
CONF 1 ° % BR0TP REF. - chm s o G W TR Su T 98 sy fcvGd-CF

- SThRer: Tim 818 ¢

YES ~ 1S THE REATER SETTING THE SAME AS CALCULATED IN

suyou »

YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARR
ACCEPTABLE., PROCEED TO SECTION §.

NO ~ THE INSTALLED OVERLOAD HEATER SIZE 1§ ACCEPTABLE,
- FIELD TO RESET SETTING., PROCEED TO ltﬂ!“;

At
B i e e

EVALOATION-OF INSTALIED OVERLOAD HEATFR TRIP CURRINT
Htre—tta)rtdd v 1= REP-ANPE— W
HW P - Sl Serar—id

1000 MOTORFLE 1O FRATER—CURRPNT DA S IR

‘i‘“’""ﬁ“mw

200 MOTOR—FLO- 1O HBATER-CURRENT-BASEL..

00soP




i ‘ NO - ~De ‘32 D - 67 24 7 SHEET s 2.3 & ¢ ‘.
‘ " LOAD 7 "TEX_CALCULATT0N V. IV
| 2o ¥ cTo8 Moy BT Z L CORPUT ) A "

Jim SB2299°C egvo CHECKED Y 7z P v 77
| S "nm A ‘—in i * L. 3 S 1 3 - <. ‘
= e ST R et
ARE ALL TRIP TINIS WITHIN TRE ACCEPTANCE LIMITS AND | Ctioat i 7=%
IS PERCENT SETTING WITHIN THE OVERLOAD MEATER RANGE? .
A o
o il bl
A’ e Nand
—vE=NO - THE INSTALLED OVERLOAD HEATER WAS INCORRECTLY $IZED A TPALL
BE-REPLACED WITH THE ONE SULECTED IN SECTION ),
S, THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF 1 RLAD
MEATER RAVE BEEN CORRECTLY mn;xnm 10 B
1 OVERLOAD KEATZR 128 ce.,"m Co 394
; OVERLOAD HEATER SETTING 924 /oo%
j CONINTS: R88ET TUA wBTablair—or——tafser— 5l
3 RE LA e Tyt T Al DTt iod B e i
! PRI
I
THE INSTALLEAD TOL HEATERS AND S:i"TnG ~RE
ACCEPTABLE,
|
|
|
{
i
J

0OSOP




r02262-37324 SHEET €1 .1 OF 21!

AC T A "2 < COMPUTED BY DA\ (1 ! ,éﬁ/u_/_g_
A W R OR e R TY— o e
EQUIP REF, Q- oy T2 RADWASTE MOV BEye g3 9217
MOTOR O PERAT TED VALVE MOTORS. : S =

REW

-[- 88

WALKDOWN INPUT DATA: (WEF # 3) Ciicern 3 ey

MOTOR CONTROL CENTER DATA:

STARTER MFGR. _ ~% MODEL £ R -8 & o5 SIZE I

0/L RELAY TYFE LR 24 HEATER SIZE CRiI22 Si1.844A  SETTING leo:lfg L
S5V .

MOTOR NAMEPLATE DATA: IR g

STARTING TORQUE | © ftd RPM 1722 DUTY | S  min.§.F. =
B.P., 66 (1) VOLTS_465 FLC.2.1 LRA |1 .5CDPRASE 2 _ INS. CLASS .
NEC C TTER = TEMP RISE - deg C.
R (Dsee =d.2:1.23
MANUPACTURER'S DATA:
HEATER TABLE: REF # |: =4.8 4 -
TIME .VS. CURRENT CURVE: REFV _J. %4.5 _
DEPINTTIONS Ty '

RELA
I () == m&-nxr CURRENT

AN mMym
I (n) == MARIMUM-PULL-LOAD CURRENT CCRRESPONDING 10 THE HEATER CATALOG tRaLay TRIP
1.25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MAXIMOM-—TRI? CURRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT
e PERECENT-SEFTINGOR-THE-OVERLOAD -HE

ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SHALL BE SZLECTED TO TRIP AS FOLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

'2002 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: 2> 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCXED ROTOR CURRENT: > 10 SECONDS AND £ 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: 1IP THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFFR TO QIREEB87031 FOR INSTRUCTIONS.

oosop




SHEETZ/ .2 OF = !

CALCULATIONS:

1. MOTOR FULL LOAD CURRENT ADJUSTMFNT REQUIRED YES _/ N

IF YES;
g i I (adjusted) = V (nameplate) x I (nameplate)
r v (opon_ting_) .

I (adjusted) = S

FOR THIS CALCULATION I (p) = I ADJUSTED = AM4PF
2.  LOCKED ROTOR CURRENT CALCUIATION REQUIRED yes ./ W

IF YES; ’

CALCULATION POR LRA USING CODE LETTER:

LRA = ( HP x KVA/HP & 1000) / (1.73 x 460)

IRA = AMFPS

3. SELEC" ION MOTOR OVERLOAD HEATER
A. USING THE OVERLOAD RELAY TIME~-CURRENT CURVF (REP '- 4. .8) LOGITS T12 1€ 2200WD
POINT AND DETERMINE THE CURRENT RATING MULTIPLE,

RECORD VALUE .25
TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

TRIP CURRENT = H.9/@.25 2 .90

USING THE ABOVE TRIP CURRENT AS—FHE-MARIMUM-CURRENT, SELECT IVER
HEATER SELECTION CURRENT = TRIP CURRENT/1.25 = 1, 90/0 28 3 IL8°
CATALOG HEATER SIZE __ ~m=) 273 S aen

1(m) -»éo—- | 48 e

RELAY
B. DETERMINE HEAPER TRIP CURRENT W.iTL PERCENT SETTING AT 1002

I(e) = I(m) x 1,25 x 2% ®» 424 x1.25% (o0 Y

"I(e) *  wraS AMPS
.85

C. DETERMINE TRIP TIMES FOR:

1002 MOTOR PLC TO HEATER CURRENT BASE: (TRIP TIME)
(_2. I(n) / 486~ I(t)) x 100 * 40d- 2 . .2e ®oo SECS
I 85 /4

200% MOTOR PLC TO HEATER CURRENT BASE:

(22 2.1 o) / +wBé 1(t)) x 100 » Guid T Sb-tiig SECS
K 227 78~ /0¢

LOCKED ROTOR AMPS m HEATER CURRENT BASE:

(11,5 MTR LRA/ <=8 I(t)) x 100 ® btet® T  4dtosies 5200
i 2 643 QB4

00s0p
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CALCU'LATION NO. .".D- L3575 & SHEET 2! .5 OF =1/

vvvvv

10 _ RE&V. o " € IL TS
: AETR M COMPU BY 3 \ P
2 " . NO.Aﬁazm.b Rgv CHECKED BY %&9’ unl'E "/b//f
' QG :‘ 5 LA

=]
EQUIP REF., @, DA T

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIHITS?'

v YEs THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

E s
THE-FREP-TIMES— Wi TH-THE-AGCCEPTANGE-LIMITS .
MM&-.—#—-—_&-&.—&:&-.—_»&—‘/

1002 MOTOR-RLL-T0— KBATER—CURRENT—PAS B+ (TRIP TIME)
e 85— U w00 d T e Sae-5E6E

COMMENTS () s ccomPTion P22 Dedes y P;‘eqa"-sgg-s & L18205 -6%:%2 81,7

oosop
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CALCULATION NO., 2D+ 5224&- 7224 iﬁj’ET 1.4 OF 214
TR T WV e e e -
4830 ‘

\ P
REV.O Potlrid 3L/ P
Sc P REF, Pind To mADASTE Mot FCle ©9-i7

4.  EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
1S THE HEATER SIZE THE SAme AS CALCULATED IN SECTION 37

YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 37
YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECTION 3.

NO - THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
___ PIELD TO RESET SETTING. PROCEED TO SECTIO S,

NO = PROCEED WITH FOLLOWING

EVALUATION OF INSTALLED OVERLOAD HEATER TRIP CURRENT
I(e) = I(m) x 1.25 x 2* = TRIP W
I(e) = I(e) x 1.25 x 4ol
I(e) = AMPS

1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)
( 1(n) / I(t)) x 100 =

.t

SECS

200 MOTOR FLC TO MEATER CURRENT BASE:
(2 x I(a) / 1{t)) x 100 =

SECS

) LOCKED ROTOR AMPS TO HEATER CURRENT BASE:
( MTR LRA/ 1(t)) x 100 =

SECS

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS?

YES - THE OVERLOAD REATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 5

NO = DETERMINE IF PERCENT SETTING CAN BE ADJUSTED TO BRING THE
TRIP TIMES WITH THE ACCEPTANCE LIMITS

"1(e) = I(m) x 1.25 x I* = TRIP AMPS
ICt) = I(m) £ 1.25 x 3* = x 1.25 x
() = AMPS T~

100% MOTOR FIC TO HEATER CURRENT BASE: (TRIP TIME)
( I(n) / I(t)) x 100 =

SECS

2002 MOTOR FIC TO HEATER CURRENT BASE:
(2 x I(n) / I(e)) x 100 =

SECS

LOCRED ROTOR AMPS TG HEATER CURRENT BASE:
( MTR LRA/ I(t)) x 100 =

SECS

0050P
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SHEET Z1.5 OF 2/
REV. ©

NO = THE INSTALLED OVERLOAD HEATER WAS INCORRECTLY SIZED AND SHALL
BE REPLACED WITH THE ONE SELECTED IN SECTION 3.

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

OVERLOAD HEATER SIZE CR1238 ¢/ TAA

OVERLOAD HEATER SETTING Sc% . 100%

| 0© 70

cooENTs: RESET THE waTalled Tl BeaTers 7, 35%




SHEET 2Z.1 OF
MPLTPORIS. ¢ ooy o
e %;"si'%frr—,yz—iﬂ

e REY. O -

DWG. NO
P- REF. g, REST2C T.~(1 oRIZC BY Pa85 Mol FEV: i =,. | -
Mﬁ’ion OPERATED VALVE: _ry‘rﬁ§

WALKDOWN INPUT DATA: (REP ¢ 3) ecken U RE & -/-85
MOTOR CONTROL CENTER DATA: i

STARTER MFGR. ‘ MDEL _C R 18 c o SIZE /
O/L RELAY TYPE - = 124 HEATER SIZE < 122 &1 . 63a SETTING joo0¥% oA -

1e8%: 0
MOTOR NAMEPLATE DATA:

STARTING TORQUE _ 7. fetd RPM 172  DUTY | 5. win.S.F. -

H.P. .5% VOLTS ¢ o FLC 2.1 LRA 1) @ DOPRASE = INS, CLASS __ =
NEC C = TEMPRISE ___ 7= deg

C\)se.-: s, 22.3
MANUFACTURER'S DATA: _
HEATER TABLE: REF # | = SW.8
TIME .VS. CURRENT CURVE: REFJ - 84.8

DEPINITIONS

I (t) —— TRIP mm M MM
I (m) == mmm CORRESPONDING TO THE HEATER CATALOG # mgiay TRIP

1,25 == GENERAL ELECTRIC'S MULTIFLYING PACTOR FOR ESTABLISHING MARIMGM-TREP CURRENT
I (o) == HOTOR NAHEPIATE FULL LOAD CURR!NT

ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SEALL BE SELECTED TO TRIP AS FOLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTZ TYPICAL) EXCEPT AS NOTED BELOW.

2002 OF MOTOR NAMEPLATE FULL~LOAD CURRENT: > 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: > 10 SECONDS AND < 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: 1IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFFR TO QIREEB87031 FOR INSTRUCTIONS.




ts.200 B¢

Q T.E_ZLHLH_
BOARD REF 480 AcT N A VAT
T = - - 7283, REV. o CHECKED BY »ries  UATE %j/?}lfﬁ

AR Y Res T e, R fce Ay dasc wiY.Pcy. 914
g _ . MH——OL—-H—% E\T’j e

CALCUTATIONS: CH e 73+ 2-/-

1. °~ WOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES Z_ NO
IF YES;
I (adjusted) = V (nameplate) x I (nameplate)
V (operating)

4 - e —T——— .. —— - - —— -

I (adjusted) = R T e

“'POR THIS CALCULATION I (n) = I ADJUSTED = AMPS
2. LOCRED ROTOR CURRENT CALCUIATION REQUIRED YES / NO
IF YES;
CALCULATION POR LRA USING CODE LETTER:
LRA = ( HP x RVA/EP x 1000) / (1.73 x 460)
LRA = AMPS

3. SELECTION MOTOR OVERLOAD HEATER .
A. USING THE OVERLOAD REIAY TIME~CURRENT CURVE (REF / -5 ) LOCATE THE 15 SECOND

POINT AND DETERMINE THE CURRENT RATING MULTIPLE.
RECORD VALUE ___ (. 23

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = “.9/‘.25 :|.9°.

USING THE ABOVE TRIP CURRENT AS—THE-HALIMUM-CURRENT , SELECT OVeslOAD HEATER
HEATER SELECTION CURRENT = TRIP CURRENT/1.25 = .20 /1.2%2 |.S2 AMPS
CATALOG HEATER SIZE S I23 c£1.84A4 ! ‘o )
I(m) bl .48 . R
RELAY
B. DETERMINE HEATFR TRIP CURRENT WITH PERCENT SETTING AT 100%

I(t) = I(m) x 1.25 x2* = 424 x1.25x loe®
"1le) = AMPS T.48 il

|, 8
C.  DETERMINE TRIP TIMES POR:

1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)
(2.1 I(n) / i@ I(t)) 2 100 = 4o8. 2 ,v37 9,5 SECS
n.8§

114
200% MOTOR FLC TO HEATER CURRENT BASE:

(2x 2.1 _Ia) / 485 1(t)) x 100 = 245 1 Lbp-iio. SECS
16 227 78+ 100

LOCKED ROTOR AMPS TO INEATER CURRENT BASE:
( 1.9 MTR LRA/ 46~ I(t)) x 100 = St T st 5 R .SECS




CALCULATION NO. ED-%'Z'caa-ﬁnu SHEET 77.3 OF 5/
THERMAL OVERLOATZ \ ;B _3/[ey

YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

—————

ACCEPTANGE-—CRITERIA ,

CODMNTS (D AasSomPTion Pea Duscs VPE® 2249.3,.3 &
478368-69.2 Rev.2

oosop




 CALCULATION No, &C - ~2T068 273ud SHEET 22,4 OF 3/
T -

‘8
£ .

3//2/ 21

EVALUATION OF INSTALLED MOTOR OVERLOAD HEPATER
IS THE HEATER SIZE THE SAML AS CALCULATED IN SECTION 31

YIS - IS THE FEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?
~ _-YES = THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. PROCEED TO SECTION S.

NO ~ TRE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
PIELD TO RESET SETTING. PROCEED TO SECTION 5.
/ REPLACE MHEATER - PROCELD To SEcTion S

ANCE-EEMIPS P —
ol ¥ES——THE-OVERLOAD-HEATER 61 35-AND-TREP-SBFTING—HAVE-DEEN
FROPERLY-SBLECTED-PROCEED-TO—SECTION—S

— N DETERMINE— IR PERCEN TS BT TING-CAN—B B ADJUS TED-TO—BRING—IHE

"1Ce) = I(m) x 1.25 x I* = TRIP AMPS

0050p

I(e) = I(m) x 1,25 x 2* = x 1.25 x

I(e) = AMPS
1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)
( I(a) / 1(t)) x 100 = 4 SECS

200X MOTOR FIC TO HEATER CURRENT BASE:
(2 x 1(n) / __ I(t)) x 100 = 2 SECS

LOCKED ROTOR AMPS TO WEATER CURRENT BASE:
( MTR LRA/ I(t)) x 100 = 2 SECS




CALCULATION NO, £ D-5327658-27304 SHEET 2% JF =
'/ 0 REV. O Tt Al ki

BOARD REF 4BoV|  Tew ~ov Ao 2. COMPUTED BY Owi. | “luief
UNIT 7§ 2 Ybeu. Wﬂ.:aszmggé'.g REJ.O ECKED BY s n. -b,lr;yi 5{"

COMP A EQUIP REF. 2 . < TIRG ARIEICE BY.PAace rnsy. 2=y« /3914

ewvil : Z'['A /,-"-/-59
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND | (iriir i) 26 = - 58
1S PERCENT SETTING WITHIN THE OVERLOAD HEATER™ RANGE?

YES - THE INSTALLED OVERLOAD HEATER SHALL BE RESET TO TEIS VALUS.

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING IF THE OVERLCAD
HEATER HAVE BEEN CORRECTLY DETERMINED TO BE:

c 1.84A
OVERLOAD HEATER SIZE _ o223 &irp3A-
OVERLOAD HEATER SETTING | 0%/ »

COMENTS: Pmes® —Tus siybmactee T aealees ety

REPLACE THE INSTALLED ToL MHERTERS AS

SHownN ABocVE

0050p




CALCULATION 0.

~QR2268.3737¢ SHEET 22.1 OF =¢
\%?‘ mi‘ﬁﬂ EV. 5

ACTo2 Mav B8~ o COMPUTED 3Y © z =T

: N.45B2299-l_REJ. & ED 0% TATE 3/ 7P
CONP ¥ o5 EQUIP REF. MAw STEAIM L.mE CEAm sy e
MOTOR OPERATED VALVE EI‘QTORS

eV, |
WALRKDOWN INPUT DATA: (REF ¢ 3)

MOTOR CONTROL CENTER DATA:

STARTER MFCR. ~/3E “~~MODEL T <o 2 Gs &Y s123 k
O/L RELAY TYPE SR126 HEATRR SIZE S 4o 3 SI.24A SHETING _ o2,
MOTOR NAMEPLATE DATA:

STARTING TORQUE =7, <= ftd RPM 1722 DUTY 1S ma.3.7. =
H.P.o. vox.rm%'r_t.c' a, LRATD.6 (DPRASE 3 IB. CM88 _ —
NEC C LETIER = ___TEMPR e deg C.
(Dsre sH.27 .7
MANUPACTURER'S DATA: : :
HEATER TABLE: REF ¢ ). =, 3
Tm .Vs. m‘r CU'RVB! RE | = %lq‘ " 5
DEPINITIONS

RELAY
I (t) == HEATER TRIP CURRENT . 4y s MM

I (@) = MARHMM-PULE-HOAD CURRENT CORRESPONDING TO THE HEATER CATALCG fRe oy TRIP
1,25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING MAX »M—Tasr7 CORRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT

J

D--EN—PER-BH TPy
ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SHALL BE SELECTED TO TRIP AS FOLLOWS: °

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE PACTCR: NOT 1558 THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW,

"200% oF MOTOR NAMEPLATE FULL~LOAD CURRENT: 2 2 MINUTES AND £ 3 MINUTES

MOTOR NAMEPLATE LOCKED ROTOR CURRENT: 2 10 SECONDS AND £ 15 5220NDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A WIS AMPL

LCATION,
REFER TO QIREEB87031 FOR INSTRUCTIONS.

00sop




G.32248<-573724 SHEET £5.2 OF 31

A I REV. © 7 -

AcToR Moy BT 72 COMP U %
UWG . -45&?.;252.5‘ ga,’e CHECK BY 777 WATE B )0 /7>

COM? ¥ 99 UIP RE sMAIN STEAM LINE fo /AN

MoV Feve1-67
Vil M@f—j&a-/.y?
CALCQULATIONS: / .

Heceen i RE &+ /-&8
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED yes . no
1P YES; ; I G
I (adjusted) = V (nameplate) x I (nameplate)
- V (operatiog)
I (adjusted) =
© FOR THIS CALCULATION I (n) = I ADJUSTED = AMPE
2.  1OCRED ROTOR CURRENT CALCUIATION REQUIRED Yyss ___~ No
IF YES;
CALCULATION FOR LRA USING CODE LETTER:
LRA = (  HP x KVA/RP x 1000) / (1.73 x 460)
LRA = AMPS

3. SELECTION MOTOR OVERLOAD REATER

A. USING THE OVERLOAD RELAY TIME-CURRENT CURVE (REF,.s4 <) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.
RECORD VALUE 6.25

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = 10.9 /6.25 = .74

USING THE ABOVE TRIP CURRENT AS—THE—ARIMUM-CURRENT; SELECT OVERLOAD HEATER
REATER SELECTION CURRENT = TRIP CURRENT/1.25 = ).74 /1.2S = |, 40 AMPS
CATALOG HEATER SIZ2E CRIZB 1. L3A

. ’ r;
I(m) . .31 ol
RELAY
B.  DETERMINE MEAASM TRIP CURRENT WITH PERCENT SETTING AT 100%

L) = I(e) x 1,25 x 2* = 4—43. x 1.25x 1o5%,

I(e) = ——84  AMPS 7. 3|
[, 6%
c. DETERMINE TRIP TIMES FOR:

1002 MOTOR FPLC TO HEATER CURRENT BASE: (TRIP TIME)
( ’Z..B I(n) /_-0;-‘3_'3-_ I(t)) x 100 = 425 % ove i Doov SECS
i

| 42
2005 MOTOR FLC TO HEATER CURRENT BASE:
(2x_2.2 In) / 4=94 1(t)) x 100 » 2Sa T Lo-22 SECS
xS

. 280 -
LOCKED ROTOR AMPS TO HEATER CURRENT BASE: 17-68
(12.2 MTR LRA/ ——fd I(t)) x 100 = S£32. T 4Bl SECS
/. 64 665 93-/35

00s50p




- o - 5!:2 ‘L—M—‘

COMP 7 @ & EQUIP PEP. mvaiav STEAM LingeE DRAIN May Fc Ve 157

il EUen: Jpm B./-we
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS? l ‘ 4

\/ YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

COMMENTS ([) ASSOMPTons Ps2 PliLaDelPulia srar Coe? Died

~ENTTLEO LimiToclue MASTER CERTIFIcAT o TL°°

————— —

| AT 008 '«th_i REY, £ g Dua A-'AE‘U?) = le "2
Rev. 3

oosop




CALCULATION NO. 2D.35224A- 324 CHESD - 2.4 OF 31

THERAL OVERLO T i S T T TR

Suib torads,{ o oo 2 i eV
= - — el .ml!—*'slﬂu.‘?’-__

2299.L Ray o A2Z
COMP 7 98 P L AAIN STEAM LiagE silioiaa tisy  Foy's j=57
' %ﬁr " 'ﬁrl A'Ll‘"ri" -
4, EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER [ smwiio oy 7 &y Fo ia
1S THE HEATER SIZE THE § CALCULATED 1 SECTION 37

YES - IS THE HEATER SETTING THE SAME AS CALCULATID IN
SECTION 3?
YES -~ THE INSTALLED OVERLOAD FEATTR SIZZ AND SETTING &
ACCEPTABLE. PROCEED TO SECTICON 3,

NO =~ THE INSTALLED OVERLOAD EZSI¥R SIZZ IS ACCEPTARLE,
PIELD TO RESET SETTING. IXOLITI 70 SICTION S.

/ REPLACE HEATER - PROCEED 77 ZEcrism
NO = PROCEED-WITH-FOLLOWING

m:—meon—emmm—me—— "R
Gﬁ%&wwu—_—f et 534S,
200% MOTOR- FLC-TO-HEATFR—GURRENT-BAS B
MNW ~ g e e a T ada SBSS

LOCEFD ROTOR AMPS—TO-MEATER—CURRENT—DASEY
€10 T MTR-BRA b T (B ) ) 100m o B 3o 2z o sges

o0s50p



CALCULATION NO,EC-322438:37374 SHEET Z22.5 m X

T 0 “TER CALCULATION REV. © % '&“‘I S ¥ |
B oV R MoV B T8 COMPUTED BY 1> U l al¥Y
kb’G Ng

SNite R M:* L =z/.5 CHECKED BY 2 n. -s/,;/f;o_
COMP 7 _opm  BQUIP REF. ma.n) =T ma e L. S oo

L 2 -3
R E s

|
IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE? ‘

vém——ﬂmmwmm .

i Gt -t s

5.  THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE CVERIOAD
HEATER HAVE BEEN CORRECTLY DETERMINED TO BE:
C 1. 63A
OVERLOAD HEATER SIZE _ o=, 23

f s"

OVERLOAD HEATER SETTING SslL /00%
COMNENTS ¢ W e )

RePLAch THE INSTALLED TolL HEATL : <8 ‘

SHOWN ABOVE

0050p



wmuﬂat NO. B¥» QZ276B-8732¢ SHEET 24.1 or(’"
R CALCULATION REV.

‘ A - x :

f HECKED BY Pt ' -//7/4'—

= QUIP REP. ST *5‘1.2; DRMN To Cowmbe LA

HOTOR GFERATED VALVE SOTORS | :"jc;- P

WALXDOWN INPUT DATA: (REF # 3)

MOTOR CONTROL CENTER DATA:

STARTER MPGR. G S  MODEL (R 109 O. SIZE -
O/L RELAY TYPE C= 24 REATRC ST 2 CR22 Ci. 8a SETTING (o0 /2
HOTOR NAMEPLATE DATA: (1)
STARTING TORQUE ___ftl  ReM|Boo DUTY _ = ain.S.P, =
H.P. .23 _ VOLTS 0.9 LRA 2. X7 PRASE = INS. CLASS
NEC C TTER ~ — TEMP RISE - _deg T,

(Dsee SH. 243
MANUPACTURER'S DATA:

HEATER TABLE: REF 4 | -.SHd. &

TIME .VS. CURRENT CURVE: REFF | SW.S

DEPINITIONS

RELAY
I {t) == HEATER TRIP AN YA

I (a) = MAXIMUM-FULL-LOAD CURRENT CORRESPONDING TO THE HEATER CATALOG ‘Q‘;Ay TRIP

1,25 == GENERAL BLECTRIC'S MULTIPLYING PACTOR FPOR ESTABLISHING MAXIMAM-FRIP CURRENT
I (n) == MOTOR NAMEPLATE mL LOAD CURR!NT
34— PERCENT-SETTING-OF-TH ER

ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85% to 115%
OVERLOAD HEATERS SHALL BE SELECTEP TO TRIP AS POLLOWS!:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

200% OF MOTOR NAMEPLATE FULL~LOAD CURRENT: > 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCXED ROTOR CURRENT: 2> 10 SECONDS AND < 15 SECONDS WITH 15
SECONDS BEING PREFPERABLE.

NOTE: 1IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,

REFER TO QIREER87031 FOR INSTRUCTIONS.

Q050p




SHEET 24.2 OF 3|

MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED

i IF YES;
I (adjusted) = V (sameplate) x I (nameplate)
operating
I (adjusted) = '3_‘_‘._".‘_?_2 z0.86
400
FOR THIS CALCULATION I (n) = I ADJUSTED = O.é(o AMPS
2. LOCKED ROTOR CURRENT CALCULATION REQUIRED YES / NO
IP YES;
CALCULATION FOR LRA USING CODE LETTER:
LRA = ( HP x KVA/EP x 1000) / (1.73 x 460)
IRA = AMPS

3. SELECTION MOTOR OVERLOAD HEATER

A. USING THE OVERLOAD REIAY TIME-CURRENT CURVE (REF .S 5) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.
RECORD VALUE ___ 4 2 S

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
m1p coreent = 4.67./4.25 20,78

USING THE ABOVE TRIP CURRENT AS-THE-MAXIMIM-CURRENT; SELECT OVERLOAD HEATER
HEATER SELECTION CURRENT = TRIP CURRENT/1.25.% O 78/1,258= 6-o2.ﬁ.H.PS

CATALOG HEATER SIZE C= 123 M' V;-e...léé Co. 1A Z CE 'R
I(m) Srb€ Vo b 057
RELAY

B.  DETERMINE HBA®ER TRIP GURRENT WITH PERCINT SETTING AT 100%
e .57
x(t)-x(-):us:z---e-r#-a x1.25x oo’

I(e) = ms-g—g-é-
.’,,':..o,_-:.a.%@ P Thate
¢, DETERMINE TRIP TIMES FOR:

1002 MOTOR FPLL TO HEATER CURRENT BASE: (TRIP TIME)
(_2.%u I(n) /_ﬂ I(e2) x 100 = 44-@ T ougt 900SECS
WL 0.1 v.m 1 31

2002 MOTOR PLC TO HEATER CURRENT BASE:
(22 .80 Ia) / 4-38 1(t)) 2100 = 246 I BZ—tos Sics

via B S O, 71 i =
LOCKED ROTOR AMPS TO HEATFR CURRENT Mszm "'6:3--—;%?
§7 MTR LRA/ £+75 1(t)) x 100 = 424 % (19-4=)5-4 SECS
e O 3=

b 91 o7 S A A S
68‘ 9, - I.> .}

0osorp




DA 1
SDensER MoV -
Fev-1-89

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS?

YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

NO DETERMINE IF PERCENT SETTING CAN BE ADJUSTED TC BRING
THE TRIP TIMES WITH THE ACCEPTANCE LIMITS.

I(t) = I(a) x 1.25 x 2% = £ 1.25 x
AMPS

I(t) = - :
o 1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)
( I(n) / I(t)) x 100 = p 4 SECS

2002 MOTOR FLC TO HEATER CURRENT BASE
(2x I(n)/ I(e)) x 100 = 2 SECS

LOQJT ROTOR AMPS TO HEATFR CURRENT BAS®:
( MTR LRA/ I(e)) x 100 = b4 SECS

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND IS PERCENT SETTING WITHIN THE
OVERLOAD HEATER RANCE?

) YES THE OVERLOAD HEATER SIZE AND TRIP SETTING RAVE BEEN PROPERLY
SELECTED PROCEED TO SECTION 4.

NO  REFER TO QIREEB87031 FOR INSTRUCTIONS CONCERMING
ACCEPTANCE CRITERIA.

COMMENT'S

@“‘::::c"]z:: P22 Pd.L, CeEaR LoD B..,zﬁ EnTTLed

el Toagus VMASTEA, CAATIC cATN T, €TATion® 273"
REV.E (ContacT ® 45-91002) & 47TA308 -1 2 REv.3,

BASED om MoQinL NimBaa F oADITA NUMBan. Givasm
I T WALK O W TWSWTAL

00s50p
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SHEET 24.4 oF 31

ON _NO. C ) - - 7 4
Lo gl W L 3

THFRMA]
JOARD REF 4 R0/ \ : - ) Y B D . COMPUTED P S’ 4
UN DWG. NO. 532288 =/, o CHECKED p ¥ oS
COM e EQUIP REF.MAIN STEAM Line DRAIN To ComdENSER Mov -
: PRV BT g8 -l
4. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER -/~
TS THE HEATER SIZE THF, SAME AS CALCULATED IN SECTION 37

YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN

SECTION 37
YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE

ACCEPTABLE, PROCEED TO SECTION 5.

NO ~ THE INSTALLFD OVERLOAD HEATER SIZE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SECTION 5.

/ EPLALE. HEATER - PROCEERD To S&cTionN 5
NO =~ Mnmn

R s




NS

-

Y ik

- o ¥ NN
EQUIP 3 'Mal 21:&& ﬁg DRAIN To Cor s 22 oV -
C\ - -59

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND op., .

M\ - ,-i
IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE? Iﬁ e ciar s e ;——L-_,,_n
YES - THE mum.m OVERLOAD HEATER SRALL BE RESET TO THIS VALUZ.
—;A—w—-ﬂmmwu—mmm

“BE-REPEACEDWiTH-THE-ONE—SBLECTED LML SECTION 3.

5. TRIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF TIE OWRLIAD
HELTER HAVE BEEN CORRECTLY nzrmnnn TO BE:

e eemem CO.T1A
OVERLOAD HEATER SIZE _ C R 123 &ov3iA

OVERLOAD EPATER SETTING 10070

COMMENTS: REPLA¢E TUE NsTALLEO TolL ~aanTs:

oA

Wi T THosE Seewn ABovE.

00s0P
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CALCULATION NO. €D -22258-373524 SHEETZ25.1 o = !

THERMAL OVERLOAD HEATER CALCULATION REV, o SATE 3.6
- WIS,
0 e B

P-a
BOARD REF 430y REZACTo V_F>r> Zc COMPUTED BY
MT - ld“:‘.’ - HLQ '. ,
C LA P DY W = . = R
K%hl

o ep: Jen v 7-58
o N CONTINUOUS DUTY MOTORS | (Helcr ¢ YV re I8

WALKDOWN INPUT DATA: (R:F # 3)

MOTOR CONTROL CENTER DATA: .

STARTER MFGR. & %= MODEL %f\’ o6 £ o §:2 suz 3
0/L RELAY TYPE C=/2 HEAT ER 23 Eé4r 7 SHTING _uo2 g

MOTOR NAMEPLATE DATA:

H.P,

0 63 vours_doPric 2’72'&@ PHASE _3 (1) INS. CLASS B (1) wic coig_z (D)
DUTY T ) S.F. 1.0 /D TENMP RISE Lo G C. AMBIENT —- _pIee

AMBIENT TEMPERATURE: (REP #8)

OB @ -<8e sH.235 32

B@en, LoecATan ', PraTisn a2

MOTOR AMBIENT TEMP 42 DEG C REACTOA BB wrwe s 8 NaT

STARTER AMBIINT TEMP £ 30  DEG C PART 0f Loias i Movid omiad =T
PEU Dt 468 803 -BR,.8 & '

MANUFACTURER'S DATA: QMW LRS- o2 R AV, |

0 ACTOR (D.F.) (REF# | -SM . 1 ) 6.9  TEMP CORRECTION FALICR (TCP —

HEATER TABLE: (REF {1 sSu.3 )

DEFINT TIONS

I(e)
I (m)
1.28
D.’.
I(n)

RKELA
- HB&& TRIP M M I 1MUY A

== MAXI CURRENT CORRESPUNDING TO THE HEATER CATALIG Vep ay ~aup
== GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTASBLISHING MAFZI&4M IRI2? CUREENT
== MOTOR DERATING FACTOR BASED ON MOTOR SERVICE FACTOR. (REF L 26 1)

== MOTOR NAMEPIATE FULL LOAD CURRENT OR ADJUSTED MOTOR FULL LOAD CURAZNT

MGWHMWMMHM
ACCEPTANCE LIMITS:

TPROTECTION FROM 11 S °/ 10 (30 (rer #3)
OVERLOAD HEATERS mi"'?io'n" 85% to 115%

CALCULATIONS 3
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES /NO
IF YES;
I (adjusted) = V (nameplate) x I (nameplate)
V (operating)
I (adjusted) +
FOR THIS CALQUIATION I (n) = I ADJUSTED = b |




-

( ‘f
CALCULATION NO. CD.02248 -87324 SHEET 26.2 or 3 |
) TEuT ovERLO> WERE CRLGTEATTEN REV o DATE 3

IOARD REF 4 Bov W EAC T2 roov m A
ey - DWG. NOJCh 750 - (e R E ,.’ 'CKED SR ‘ /)/M
" CoMP ¥ 112 QU EF. D= = foeow 8 o -

2. MOTOR OVERLOAD HEATER SELECTION

"7 (A) 'CALCULATION OF HEATER SIZE (REF #5)
I(n)xD.F, = (USE D.F. PER REF #1 SH 1)

52 I(a)x e.9 D.F. = £5.8 AMPS
FesS.68

_ CATALOG MPATER SIZE w
I(m)= -2

S0. 2
(B) CALCULATION FOR OVERLOAD HEATER SET1ING:

CALCULATE T PROTECTION USING HEATER SETTING OF 100%
“3ve- 1(a) ¥ 1,25 % 100 3t / _B52Z 1(a) =42 2
£§0.2 12
DOES THE T PROTECTION FALL WITHIN IHE ACCEPTANCE LIMITS?

v/ _YES - THE OVERLOAD HEATER SIZE AND SETTING EAVE BEEN PROPERLY SELECTED.

CRITERIA-B
2 % = [T PROTECTION x I(n) ] / [I(m) x 1.25]

z'. . . & 2 y - 7 'o

IS I SETPING-WITHIN-THE-OVERLOAD-HEATER-RANGE -
_mmmmmm
NO——THE- OVERLOAD-HEAT ER —HAS—B B EN—LMPROPERL V6 F2 8D+

3. EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER
i AME CUTATED IN SECTION 28?7

YES = IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 28?
YES = THE INSTALLED OVERLOAD REATER SIZE AND SETTING ARE
ACCEPTABLE., PROCEED TO SECTION 4.

NO = THE INSTALLED OVERLOAD HEATIR SIZE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SECTION 4,
/ REPLACE HEATER
NO -~ PROCEED-WETH-FOLLOWING -
PROCEED To sSécTion < o2
mt‘kme%Tﬂmmm
Wﬁm
1) MM%MHv}&MMZM‘MH%

;22 -

0051T
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CALCULATION NO, FD -&2226A-273524 SHEET 25,3 or 31

THERMAL 'o?i'w—";uta%‘g—ﬁm HEATER _REV o DATE _3//gtr

EVAYSINN L AL
AL UK &7 -

roV,
EVALUATION OP INSTALLED OVERLOAD HEATER PROTECTION.
% _PROTECTION = I(t) / I(n) x 100

DORS—THL - PROTECTIONFALL-WETHIN-THE-ACCEPTANCT P75~
o diion : -
,/m ~ DB TERMINE—HEATER- SETTING TO-MBET-THE-I-PROTECTION-ACCRETANGE

It = (X PROTECTION x I (n)) / [I(m) x 1.25)

Rilves= s 19

REPLACED Wi TH- FHE-ONBE~SBLECTED—EN-SECTEON—2B-r

4. THIS CALCULATION EAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER HAVE BEEN CORRECTLY DETERMINED TO BE:

Fes. 88
OVERLOAD HEATER SIZE __C R )23 4675
OVERLOAD HEATER SETTING o le /907

. COMENTS: RESST - Tue nveTablad Tou weaTsas T

/s REPLACE THE |NSTALLED TolL HEATERS AS SHown AoV

RASSOMPTIon Prn S&cT 4.2

@LLo30mPTon BAIED on ComPaRison, To Similad
SQAuIP. CINNECLTED To SomMPT. 1A

() AssumPTon PER NEC ARTCLE 430
TABLE 420,180

/d. ’ Mme o u)ﬂ\_‘.’.'\_.;“k‘ TJATA N4 € Ay

AN N Al
I3 -

M s MO EFL NW 15 sAanE
L -
AS (‘3”§7—~ A . tm e

SoNnNBeTIn T T,

e NEZ L agsomne

o Teni Al 3:‘1\&’_



CALCULATION NO. 2D. S 226 2-38737¢4 SHEET o.2 OF. 2|
“ATER_CALCULATION %_W"_‘:T =) r:f Alielsx
, ' ALTOR Aov O 2c& 5 ~
2 i PRLE CHECKED BY 4277

2 M M
m' Ilg . (D AT S T - Rrr =N
' NEVl [ILE) '?J"'l-‘l’ / 5
CALQULATIONS : ey YT
1. MOTOR FULL mmuwr Anmsmnrr REQUIRED ___ YES < NO
1P YES; " A

I (ldjultcd) - V (un late) x I (pnameplate)
v zopcratingf

I (adjusted) =

FOR THIS CALCULATION I (n) = I ADJUSTED = AMPS
2.  LOCKED ROTOR CURRENT CALCUIATION REQUIRED Yes . %o
IF YES;
CALCULATION POR LRA USING CODE LETTER:
LRA = (  HP x RVA/RP ¥ 1000) / (1.73 x 460)
LRA = AMPS .

3. SELECTION MOTOR OVELLOAD FEATER
A. USING THE OVERLOAD REIAY TIME-CURRENT CURVE (REP_ -sW $) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT W\TING MULTIPLE.
RECORD VALUE .29

TRIP CURRENT * (LRA) / (MULTIPLE OF CURRENT RATLNG)
TRIP CURRENT = 5./ /4 .26 = . %2

USING THE ABOYE TRIP CURRENT AS—~FHE-MAXIMOM-CURRENT, SELECT OVERLOAD HEATER
FEATER SELECTION CURRENT * TRIP CURRENT/1.25 = .82/1.25 = . b (s AMPS
CATALOG HEATER SIZE SRIZD o0 .78A

1(s) =3 o003 o FeaR
RELAY
B.  DETERMINE #BASER- TRIP CURRENT VITH PERCENT SETTDNG AT 1008
0.6

-

I(e) » I(m) 1,25 2 2* = LB x1.25% 100 /s
I(e) = g R AMPS

0,79
c. DET™RMINE TRIP TIMES POR:

1002 MOTOR FLL TO HEATER CURRENT BASE: (TRIP TIME)

(.25 _ In) /_ggﬁ.__ I(e)) 2 100 uo X ouma H.oSECS

2002 MOTCR FLC TO HEATER CURRENT BASE: /20
(22 .9S  I(n) / 8w I(t)) 2 100 » .22.8 % Sepaiesd SECS

0.79 Z4l 67-78
LOCKED ROTOR AMPS TO HEATER CURRENT BASE:

(LS.t MR IRA/ =2o  I(2)) x 100 « S8 2 448 if SSRCS
©.79 646 98- /4.5

00s0p
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CALCULATION NO. :"5.@2268-%7324
HERMAL OVFRI1OA4

3
JOARD REF 2 30N\ ZACTLR ma D Zc 1 ; - 13 .
UN: . .Y J o R2209,;! e L K2 D 3‘7 7 “ 3 -’
COMP e QUIP REF, WATZR T RER +wids a: Bcve &6 - 0 M
FVe ARSI LV
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS? | Lrw ¢ g ofe

\/ YES THE OVERLOAD HEATER SIZE AND TRIX SETTING HAVE BEEN
PROPERLY SELECTED PROCEED M0 SICIION 4,

v s

e ST el TR
GVEREOADHEAT ER—RANGEA—
MWWWM" AAVE-BE DN PACTERBY
SBLECTED—PROCEED--TO—SECTION 4.
HCCLPPANCE—CREPE b

.. e cem— - ——

coMMENTS /1) ASSoMmPTon BAED o) lraalamecn oF

S -t

—ElEc cHlaemeraasTics ©F Beu. 7.3 CoasdT de,

AnD DUG 18-477-32482-3

0050p



TION NO, £.© - ﬁff'ae-enu %liur....& -9

4. EVALUATION OF INSTALLED MOTOR OVERLOAD WEATER
Tﬁmm:mm 3

" YES - IS THE HEATIR SETTING THE SAME AS CALQULATED IN

SECT k14
_yéﬁnb—-m-mmmm

ACCERTABLE v FROGERD—TO- SECTION-5.

/ NO =~ TRE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
PIELD TO RESET SETTING. PROCEED TO SECTION S.

NO = PROCEED WITH FOLLOWING

EVALUATION OF INSTALLED OVERLOAD FKEATER TRIP CURRENT
I(t) = I(m) x 1.25 = 2* = TRIP AMPS
I(t) = I(a) x 1.25 x b4
I(t) = AMPS

1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)
( I(a) / I(t)) x 100 = 2 SECS

200% MOTUR FIC TO HEATER CURRENT DAS%:
(2 x I(n) / I(e)) x 100 = 4 SECS

LOCKED ROTOR AMPS TO HEATER CURRENT BASEZ:
( MTR LRA/ I(t)) x 100 = b SECS

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS?

YES - THE OVERLOAD WEATER SIZE AND TRIP SETTING MAVE BEEN
PROPFRLY SELECTED PROCEED TO SECTION §

NO = DETERMINE IF PERCENT SETTING CAN BE ADJUSTED T0 BRING THE
TRIP TIMES WITH THE ACCEPTANCE LIMITS

"I(t) = I(m) x 1.25 x I* = TRIP AMPS
I(t) = I(m) x 1,25 x 3¢ = x 1.25 2

I(e) = AMPS
1002 MOTOR FLC ™0 HEATER CURRENT BASE: (IRIP TIME)
( I(n) / I(t)) x 100 = S SECS

200% MOTOR FLC TO MEATER C'RENT BASE:
(2 2 I(n) / I(t); = 100 = 1 _ SECS

LOCRED ROTOR AMPS TO IEATER CURRENT BASE:
( MTR LRA/ I(t)) x 100 = 2 SECS

00s50P

R



CALCULATION NO. £E0 - S 2248-a73%2¢ %uur J0.8 oF 51
%mg R rs s V. = ——

ZACToR Moy BO 2 FOTPUTED BY Duaie & £ 2
B * J.o> CHECKED BY 7 ; DATE = -
COMP ¥ 1) G REF . A/ AL WA Ve To B :

(€3”
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND Vo BECr D VRK &-/-&8
18 mcnrr SETTING mmm OVERLDAD HEATER RANGE?

A)
’{" Z nr memum
Al
NO = TRE INSTALLED OVERLOAD HEATER WAS INCORRECTLY SIZED AND SHALL
BE REPLACED WITH THE QNE SELECTED _IN SECTION 2,

5. THIS CALCULATION HAS VERIPIED THAT THE SIZF AND SETTING OF THE OVERLOAD
HFATER HAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE 223 c 0.7 %

OVERLOAD HFATER SETTING 853 10077,

COMMENTS : - -
RESET THE INSTALLEDS Tre HEATERS To
/oo'Zp

cos0p




SHEET £7.1 OF. 21/

WALKDOWN INPUT DATA: (REF ¢ 3)

OOk COMPRAL DATA ¥ i s R

STARTER MFGR. /afl “MODBL = - 2T Al L e
O/L RELAY TYPE _C@ 7 & HEATER SI1ZE g2, 22 € 2.0

MOTOR NAMEPLATE DATA:

STARTING TORQUE /.22 fed RPN 2 2 DUTY | = 2in.S.F. -
H.P. VOLTS &p O 1.2 LRA 2 . ) PRASE INS, CLASS e

SIZE "
SETTING L g2 %/a -

NEC C TR RISE /= deg T.
L Laie e Tow g (Desss 2 27.3
MANUPACTURER 'S DATA:
WEATER TABLE: REF ¢ \...su.a -
rnﬂ o“u GJ'MT 3 v "'5“ 5
DEFINT T10NS B
£ LAY
I (@) = NT CORRESPONDING TO THE HEATER CATALOG ! ge iy 7RIS

1.25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR FSTABLISHING MAXIMGH TRIP CURRENT :
I () == MOTOR NAMEPLATE FULL LOAD CURRENT
v pERe

ACCEPTANCE LIMITS:

~4Bvin )

OVERLOAD HEATER SETTING RANGE FROM £5% to 115%
OVERLOAD HEATERS SHALL BE SELECTED TO TRIP AS FOLLOWS:

MOTOR NAMEPLATE FULL~LOAD CURRENT TIMES SERVICE FACTOR: “OT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW.

200% OF MOTOR NAMEPLATE FULL-LOAD CURRENT: > 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCRED ROTOR CURRENT: » 10 SECONDS AND < 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFFR TO QIREEDS70)1 FOR INSTRUCTIONS.

0OsSop



\ A
W

1.

3.

C.

e0s0p

JICe) = I(e) x 1,25 x X* = 422

vy NO, 2D-22268 -B73.4 SHEET ¢ 7.2 o -4

FR CALCULATION REV. & } Sland v
SAcToR Moy 0 2. COMPUTED BY DG %

5
~ € Wo.1582259 ¢ 2=, CHECKED ) G 13 B
: QU EF. RECIRC . '4a EAD SO a 30 _pAoY Ty -
?NT'T""%Qm' M i‘-j -7%
CALQULATIONS : 3 T
MOTOR FULL LOAD CURRENT ADJUSTMFNT REQUIRED YES / N
IF YES;

I €ad lusted) = V (nameplate) x I (nameplate)
V (cperating)

I (adjusted) =
POR THIS CALCULATION I (n) = I ADJUSTED = - AMIS

LOCXED ROTOR CURRENT CALQUIATION REQUIRED YES / Nt

IF YES; T e
CALCULATION FOR LRA USING CODE LETTER:
LRA = ( _HP x KVA/RP x 1000) / (1.73 x 460)
LA = AMPS

SELECTION MOTOR OVERLOAD HEATER
USING THE OVERIOAD RELAY TIME-CURRENT CL. VE (REF_i.s. 3) LOCITI TR 15 SEZCOND
POINT ANT DETERMINE THE CURRENT RATING MULTIPLE,

RECORD VALUE &.25

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = 91.6/5.25' :14.7

USING THE ABOVE TRIP CURRENT AS—THE-MARIMMM-CURRENT, SELECT IWARLCAD MATER
HEATER SELECTION CURRENT = TRiP CURRENT/1.25 = ;4. 7/1 y 3= AMYS

CATALOG HEATER SIZE ¢ ®R,23 < 13.7 8 =
1(a) P =) st
RELAY -
DETERMINE HEAPER TRIP CURRENT WITH PERCENT SETTING AT 1002

x 1.25 x o @ ./2
I(e) = AMPS (1.©

| 3.
DETERMINE TRIP TIMES POR:

100% MOTOR PLC TO HEATER CURRENT BASE: (TRIP TIME)
(1.2 1) /;% I(e)) 2000 = S&-1 o pc Dos SNCS
3. El

200% MOTOR FLC TO HEATER CURRENT RASE:
(22_J].2 a) /ﬁ%e_x(m x 100 = 445, 1 A o T

1 3. &
LOCKED ROTOR AMPS TO HEATER CURRENT BASE:

( 2 MR IRV 4S-o I(t)) x 100 = Hddt Pyl fargs
‘3'8 6’0‘ Q“'/.g."-.




COMMENTS (:2e§§gu?«"qg SASED _on DaTa FoR

RPM MoToR, on W6, YPE-24kp. 20-3

00sop

SHEET 27,3 OF 21

SAEALCSS Z@WIALIZEM™ MIY BCV +low .

<EV | [QERKED: [Pv & ./ K&

ARE ALL TRIP TIMES WITHIN THE ACGEPTANCE LIMITS? CHECKe N U R B /=P X

v YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEZEN
PROPERLY SELECTED PL.OCEED TO SECTION 4.

75 CHECKED BY — J7igs wnlE 37,5/ 02

R

—
Lo FT " 2eec0




CALCULATION NO, BT - 2862 - 873524 SHEET £27.4 OF 3 I

THERMAL OVERLOAZ [ER_CALCULATION REV. & ¢’ ;’ kI AW

OARD REFAROM AtTor MoV ED = COWPUTED BY O\

UN wnG, NO.48ae288, " or,) & CHECKED BY wf  ATE /2l T

NP T QUIP REF, REC 1QC  HCADEC EQJALZER MoV FoV bk
B |l n L (I R/ &5

4.  EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER |ei&esn) i URK B./-8E

SECTION 3?7

YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?

— YES - THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE. _PROCEED TO SECTION S.

NO =~ THE INSTALLED OVERLOAD HEATER SIZE 1S ACCEPTABLE,
PIELD TO RESET SETTING. PR’ “ED TO SECTION S.

/ " REPLACE HEATER . PROCiED To ST -  § & Rifps
= PROCEED Wi TH—FobBOWING Sl A

00SOP




LCU N NO, S -s2wd-2/504¢ SUEET 2 7.0 UF 21
FRMAL OVERTOAD- TEATER CALCULATION .TP 3lai%y

\0ARD R -.‘E A 2 . L\ O ¢ FOMPUTED ! .
4G, NO.JER2299.7," RS/, o CHECKED B) 7T -JT]‘!%?E:
3 b A EQU EF, REC RS UELADER CAVALIZER MoV FCV (e

’ ey, [SALREN: oM F-/- 85
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND EE D VRK B /-BE

IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?
YES - THE INSTALLED OVERLOAD HEATER SHALL BE RESET TO THIS VALUE,

m

BE-REPEACEDWITH-THE-ONE-SELRCTED—RN-SRETIOND,

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER HAVE PEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE CRI12%C 13 .7
OVERLOAD HEATER SETTING _~. 3824 007

COMMENTS : gngmg' TA.'; INSTALLSD Tol 4d2aTEc< wi Tid
IL\.;; ﬁ' plowin amoy g

00S0Pp




CALCULATION NO, E.O-iq -a’ -az'??c SHEET 28.1 OF 21
FRMAL OVFRIDA/Z , = 4

OCARD R ‘D . MoV COMPUTED { 7. - N »
NITT 72— i, W0.38 2755 S5y 5 OECKID I e niTE 37 i
COMP #¥— R =« EOQU EP, R2 ¢\ G = M? A _SvcTiany MoV eV 6877
MOTOR OPER/ v ALY MOTOF
& | : L=
WALRDOWN INPUT DATA: (REF / 3) : -
MOTOR CONTROL CENTER DATA:
" STARTER MFCR. _5_:,__ MODEL o | SIZE .
O/L RELAY TYPE 2= 24 HEATRR .S.S_‘Z.}_S_L.i_&_ SETTING .u;a_‘
1909 %s

MOTOR NAMEPLATE DATA:

START ING NlQUl & O (.; !t‘ RPM 21%5 ain.S.F, =
H.P, T hg LC MSI i INS. CLASS <. -

NEC c
MANUFACTURER'S DATA: @sru. ad.76.%
- % ts ad (@D see sH.2¢.3
TIME .VS. CURRENT CURVE: R L
DEFINTTIONS
RevAy

I (t) =~ HEATER TRIP CURRENT . mwimve
I (a) == Wﬁ&"ﬂ' CORRESPONDING TO THE HEATER CATALOG # Reiay TRI#

1,25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING MAXEMM TRIP CURRENT
I (n) == MOTOR NAMEPLATE FULL LOAD CURRENT

PER-UNIT-(B 8. )
ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 852 to 1152
OVERLOAD HEATERS SRALL BE SELECTED TO TRIP AS FOLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW,

'200% OF MOTOR NAMEPIATE FULL-LOAD CURRENT: 2> 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: 2 10 SECONDS AND £ 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFER TO QIREEB87031 FOR INSTRUCTIONS.

0050p



-m_ ION NO, 200 -G -7324 sum‘#:zo;»'
RM "L‘L‘b" [ER_CAl ""';L"L! REV. ©
r.'n ¥ 25 Vi - 7 ‘ ‘
] unG, NO. MIHW uu' -
COM - 7-_2“ EF. TR -
REU\ | B 1 <- -85
CALQUIATIONS : WEC Tt UiR 5- -8
1 MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES / NO
IF YES;
e " I (adjusted) = V (nameplate) x I (nameplate)
o operating)
1 (adjusted) = EE R
FOR THIS CALCULATION I (m) = I ADJUSTED = AMPY
- LOCKED ROTOR CURRENT CALQUIATION REQUIRED YES / NO
IF YES; -
CALCULATION FOR LRA USING CODE LETTER:
LRA = ( HP x KVA/RP x 1000) / (1.73 = 460)
LRA = AMPS
3. SELECTION MOTOR OVERLOAD HEATER

A,

C.

00sop

USING THE OVERLOAD REIAY TIME~-CURRENT CURVE (REF)-2u. &) LOCATY TIE 13 SETIND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.

RECORD VALUE 6.2 5

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT BATING)
TRIP CURRENT ~ 91.6 /625 =)4.7

USING THE ABOVE TRiP CURRENT AS—THE-MAXIMUM-CURREN®, SELECT OY:L’.C \D FRATIR

WEATER SELECTION CURRENT = TRIP CURRENT/1.25 = /&.7/[. 28 ='1. 3 ‘MPS
CATALOC HEATER SIZE ,f_'an.; C'3.18 e
1(a) [N " -‘L{"
RELAY .
DETERMINE HEA$ER TRIP CURRENT WITH PERCENT SETTING AT 1002
JI(e) = I(m) x 1,252 2*» + 3 o x 1.25x 11!'/0
"I(e) = AMPS
/3.
DETERMINE TRIP TIMES FOR:
1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIM)
(_11.2 In) /.ﬁ:_.;_ I(e)) x 100 = _35_._2 i’ %ee SLCS
2002 MOTOR FPLC TO "EATER CURRENT BASE: |2e

(22_1 1.2 In) / 483 (1)) x 100 ® 748 T L/ER wbeSICH
/ZZ

' 4
‘

LOCKED ROTOR AMPS TO HEATER CURRENT BASE:
(L1 (o MTR LRA/ 420 I(t)) x 100 = —dotd— % +9—1——¢1—4"""

735 b 24 .35

R\



i

TION No, S0 -52263. 37324 SHEET £3.3 OF 2/
[ER CALCULATION i ’ ; i“;l EE
A MA A

1 z&.  COMPUTED BY ©\ oo "
! G, NO, 4& = = 0 . - - ‘lL.('ili' Y roAS DA " .
OHE 7 QUIF REF. o2 Pural 2™ SucTo, Y Bov-4E.17
e AR YT S NN L AT
Ah ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS? | (La NIURK 8-/-8&

\/ YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

SELECTAD FROCEED-TO-SBECTION-4.,
e N REPER-TO-OIREEDS O FOR—INSTRUCTIONS—CONGERNF 45
AECEPTANCE—CREFERT S,
CORMENTS () ASSOMPTion DAL on 2 omPads g _Sldc,
C-blh..fg".“g.iﬂ‘s 'T:e FQ‘[. Qa'ai ‘SQMPT =, A \

—
) §§2 ASSoMPTiowm BaigD oh DAaTa SR Lo - Al 240
RO MOT2R  oN DG \PF . 24%, -20-2

oosop




SUEET ¢ ‘2.4 OF 2/
- \ -

SECTION 37

YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?
YES -~ THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
ACCEPTABLE., PROCEED TO SECTION S.

NO =~ THE INSTALLED OVERLOAD HEATER SILE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SECTION S.
Z REPLACE HEATER - PROCEED To Séctiond £
m -

‘ e
EVALUATION OP—INSPALLED-OVERLOADHBATER-TRIP—CURRING-  pwevd

0050p




* N B S

WERMAL OVERLOAD,- R CALCULAT I0N

] A :
LOAR | ET - R Tt NA S ‘2 . ‘
UN G, NO. 4327288, RA : Y0 J¥ S
COMP T == BQUIP REF, Secimc. @ 2™ SocTan Mo/ ZoV <68 -

W EEPI D i K. /.55
ARE ALL TRIP TIMES WITHIN THE ACCEFTANCE LIMITS AND Crerern . S-/-¥5

1S PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?
YES - THE INSTALLED OVERLOAD KEATER SHALL BE RESET TO THIS VALUE,

_A**MMW

3. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SE1TING OF THE OVERLOAD
HEATER HAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SI1ZP cRig2c13.18
OVERLOAD NEATER SETTING _ . sa4 10

COMINTS: REPLACE THE insTALLED THhL LUpaTees T4

0050P



WALKDOWN INPUT DATA: (REF ¢ 3,

MOTOR CONTROL CENTER DATA:

STARTER MFCR.___Caf " (12
0/L RELAY nn R4 mrﬁf‘ﬁ BT _po Val3)

MOTOR NAMEPLATE DATA:

STARTING TORQUE fed Sso_ DUTY 15 ainS.P. =
B0 e TR hg u. ‘%_‘_E‘irusz ING, CRA88T_ o
i COBETErTER 8. da.
T2 9R.29.7%
MANUFACTURER 'S DATA: O"' A
ASLE: REF ¢ (. &4 8“- . &
TIME .VS, CURRINT ' - 84,5 > 88€ SN.%9.3

DEFINI TIONS

I () == MQ TRIP mN’T/MDHlMVM
I (@) == MAXIMM-FULL-10AD CURRENT CORRESPONDING TO THE MEATER CADALOG Resey "2 0 i

1,25 == GENERAL ELECTRIC'S MULTIPLYING FACTOR FOR ESTABLISHING MeitisiiMeiwuiy CUTLENT
I (a) == MOTOR NAMEPLATE FULL LOAD CURRENT

. »n o A
—gt -

ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 852 to 115%
OVERLOAD HEATERS SHALL BE SELECTED TO TRIP AS FOLLOWS:

MOTOR NAMEPLATE FULL~LOAD CURRENT TIMES SERVICE FACTOR: NOU LESS TVAN TI3
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW

12002 OF MOTOR NAMEPLATE FULL-LOAD CURRENT: » 2 MINUTES AND ¢ 3 MINUTiS

MOTOR NAMEPIATE LOCKED ROTOR CURRENT: 2> 10 SECONDS AND I SECONDS W2TB 1S
SECONDS BEING PREPERABLE,

NOTE: IF TI[E ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNICUE APPLITATION,
REFER TO QIREEB87031 FOR INSTRUCTIONS.

2050P



NO, BD. 829562 827324 SHEET 27.2 oF 2!

\TH J\'ou" ON

.
EAG O MY 10 2 O OMPUTED BY ‘©\ (L

« N0 2222200, RS, HECKED BY 7 LA /}7

CALQULATIONS: W20

355 EQUIP REF. =2 Ce rom® 2a cTion Uk ey )
S TR e 8T B

1.

3.
A,

C.

0050p

MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES .~ NO

IF YES;
- 7 I (adjusted) = V (pameplate) x I (nameplate)
i ‘°"?.'L____ I"’- -

I (adjustad) v [l S anye
FOR THIS CALCULATION I (a) = I ADJUSTED = AMPS
LOCRED ROTOR CURRENT CALQULATION REQUIRED YES ~ No
IF YES; .

CALCULATION FOR LRA USING CODE LETTER:

LRA = (  HP x KVA/HP x 1000) / (1.73 x 460)

LRA = AMPS

SELECTION MOTOR OVERLCAD REATER

USING THE OViRLOAD RELAY TIME-CURRENT CURVE (REF i-3d &) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.

RECORD VALUE __ 4.24

TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)
TRIP CURRENT = 9/.6/6.25 = (4.7

USING THE ABOVE TRIP CURRENT AS~FHE-MANIMM-—GURRENT SELECT OVERLOAD WEATER
REATER SELECTION CURRENT = TRIP CURRENT/1.25 = (4.7 //.25 = (1.8 AMPS
CATALCC FEATER SI2E SRIZ3C13,7™ =

I(=) — O Z‘.;?
ELAY
DETERMINE kﬂ TRIP CURRENT WITH PERCENT SETTING AT 1002
J(e) = I(e) x 1.25 x 2* = 430 x 1.25x _j100%
I(t) = <4560 AMPS 1.0
=N
DETERMINE TRIP TIMES FOR:
1002 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)

(.2 In) / +5-o 1(t)) z 100 = - 2 ocvER %00 SECS
T . . T % wge %0

{ '

2003 MOTOR FPLC TO REATER CURRENT BASE: tae

(23 11,2 o) / =59 I(t)) x 100 = 445 T oyl e SECS
3.8 16

LOCKED ROTOR AMPS TO REATER CURRENT BASE:

(LSl 6 MM L/ <429 1I(t)) x 100 = &b T 493485 SECS

‘3.8 664 9.4:/35

R



SHEET 29.3 oF 3!
RE '

/ YES THE OVERLOAD HEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED TO SECTION 4.

COMMENTS ([0 A25omMPTon BASED ow ComPacison pF ELsc
) C.Hnlg‘g"',imsx,sg To FeV:-6L%-33 ComlT. R wA

) @A;‘.JMPT.ON BaszE® awy DAaTA Fha L0 ?T'a - Y-1-)

RO MoToR _on Doe YUPF.24Fk0- 20-8 .
@DES\G«.\&O Tow HEATSR S2F vsad leve To Lack
2F M wAaALKDiwNn DaTa,

00sop

R\



NO. "D- DiBLdATH8%6 . SHEET 25 .4 OF 21

FR CALCULATION \ REV. o © ‘TE
EACTOR oy B SC CONPUTED BY ©N ] T -
DWG . NO, rf. D . =E - CHECKED ! ."4':‘ A z mr
'OM CYC EF, SC, Pum D TTA SJeT IR ”
lvb.z“V‘)lllrIJ!!IILIIIIW(
4, EVALUATION OF INSTALLED MOTOR OVERLOAD HEATER ILMICEED T URK o-7 Dk
15 THE HEATER SIZE THE SAME AS CALCULATED IN SECTION 37

<tmn Tin/e8 . ’

~v* YES - IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 3?7
~- -YES = THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE Rl
B ACCEPTABLE. PROCEED TO SECTION S.
it
No*"~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE, ,
FIELD TO RESET SETTING. PROCEED TO SECTION S.

& REPLAcE WHEATERS -@;ee sH. 29,5
- - PROCERD TO SEcmion
EVALUATION OF INSTALLED OVERLOAD HEATFR TRIP CURRENT
I(e) = I(m) x 1.25 x 3% = TRIP AMPS
I(e) = I(a) x 1,25 x *
TR AMPS

R\

I(e) =

100% MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)
( I(a) / I(e)) x 100 = 2 SECS

200% MOTOR FIC TO HEATER CURRENT BASE:
(2 x Iin) / I(e)) x 100 = 2 SECS

LOCKED ROTOR AMPS TO i™ATFR CURRENT BASE:
( MTR LRA/ I(t)) x 100 = : SECS

ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS?

YES = THE OVERLOAD REATER SIZE AND TRIP SETTING HAVE REEN
PROPERLY SELECTED PROCEED TO SECTION §

NO - DETERMINE IF PERCENT SETTING CAN BE ADJUSTED TO BRING THE
TRIP TIMES WITH THE ACCEPTANCE LIMITS

"1(e)
I(e)
()

I(m) x 1.25 x 2% = TRIP AMPS -
I(a) x 1.25 x 2* = x 1.25 =
AMPS

100% MOTOR FLC TO HEATER CURRENT BASE: (TRIP TIME)
( I(n) / 1(t)) x 100 = % SECS

200% MOTOR FLC TO MEATER CURRENT BASE:
(2 = I(n) / I(t)) = 100 = 2 SECS

LOCKED ROTOR AMPS TO MEATER CURRENT DASE:

( MTR LRA/ I(e)) x 100 = N SECS

0050p



CALCULM'ION NO. =

SHEET - 7.3 OF

THERMAL OVERLOAT/ 5
LOARD R! !'m A G A T By
U =G, NO.4532299-4 &y, o CHECKED s
COMP 7 QUTP REF. Smc e Ponis 24 S.cTom v
RE | dmml)"'la‘l
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND L) CJRK B 788

IS PERCENT SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE INSTALLED OVERLOAD HEATER SHALL BE RESET TO THIS VALUE.
>0,

‘\"" .i

5. THIS CALCULATION HAS VERIFIED THAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER HRAVE BEEN CORRECTLY DETERMINED TO BE:

OVERLOAD HEATER SIZE CRAIET3 Cu8.98

OVERLOAD HEATER SETTING _ v  -S-5. :oo‘?Q_
COMMENTS: REolac2 Tue nasTalleo Tol LzaTrk. £ 22TTuss

L
BE—REPEACED - TH—THE— N E—SB bR 6TE I I N— B ETHoN—3r

Wi TA Tae Dasiaued Usatese @ agrrve
5'&2:‘5) ASoyuLE .

00s0Pp




10.32268-87324 SHEET 30.1 OF 3

0 JL{.: [ N

BYs & / 2/
ACToR Mov mro Zc  COMPUTED BY DN
WG, NO. S22 200 0 2=y o CHECKED BY  ziu5 wATE 3/
[ QUIP REF. CeC/Cc L ELDé I CIZEL Valum ECV-62 35 .
i U » ’ » ki .l : M .,- e
WALEKDOWN INPUT DATA: (REF ¢ 3) ! /-

MOTOR CONTROL CENTER DATA:

STARTER MFGR, & 2 MODEL SR 2% o SIZ: R
O/L RELAY TYPE . .24  HEAT f2.22.Cia.of SETTING ioova
MOTOR NAMEPLATE DATA: '

STARTING TORQUE (o O . ftd RPM 2500 . DUTY \S. aio.8.F. =
H.P. Mﬁb“—fﬁghl 1.2 LRA 81, oDPHASE 3:’33'1:«. ClASS ™ o
— il ~thiocne

NEC C PP RISE __, (5 deg T.
(D sza %+ .30.%
MANUPACTURER'S DATA:
HEATER TABLE: REF ¢ |~ su.a
TIK! .VS. MT H I' e 2
DEFINITIONS

RELA‘
I (:) - ﬂIP m&nﬁ MM
I (2) == NAXIMM-FULL-LOAD“CURRENT CORRESPONDING TO THE hEATER CATALOG  Récay

1,25 == GENERAL ELECTRIC'S MULTIPLYING PACTOR FOR ESTABLISHING MARIMAM TRIP CURRENT
I (a) == MOTOR NAMEPLATE FULL LOAD CURRENT

)
ACCEPTANCE LIMITS:

OVERLOAD HEATER SETTING RANGE FROM 85T to 115%
OVERLOAD HEATERS SHALL BE SELECTED TO TRIP AS FOLLOWS:

MOTOR NAMEPLATE FULL-LOAD CURRENT TIMES SERVICE FACTOR: NOT LESS THAN THE
MOTOR DUTY RATING (15 MINUTE TYPICAL) EXCEPT AS NOTED BELOW,

"2003 oF MOTOR NAMEPLATE FULL-LOAD CURRENT: > 2 MINUTES AND £ 8 MINUTES

MOTOR NAMEPLATE LOCKED ROTOR CURRENT: » 10 SECONDS AND <€ 15 SECONDS WITH 15
SECONDS BEING PREFERABLE,

NOTE: IF THE ABOVE SELECTION CRITERIA CANNOT BE SATISFIED FOR A UNIQUE APPLICATION,
REFFR TO QIREFR87031 FOR INSTRUCTIONS,

00s50p




-.:‘l.m v .."703'.'35 ® ,"'" SHEE 32 .2 OF ,‘

IMAL OVERLOJ TR CALCULATIO Ve " TE 3]/l
""‘l.‘it.'[ﬂ Zheidie Mes BD  Zo— CONPUTER ISR ACYITYEY
UNI® DWG, NO.LSB2299 2 ' YT
COM -IL-::L'MWJ VW#MIQMYMIH l}

PEV.| | X "! /-
CALQUIATIONS: MECEED: Y ’.’.ﬂﬂf
1.  MOTOR FULL LOAD CURRENT ADJUSTMENT REJUIRED vis ./ wNo
.. AF YES; .
I (adjusted) = V (nameplate) x I (nameplate)
. V'Eonuilﬁi. AN i
I (adjusted) =
“ POR THIS CALCULATION I (m) = I ADJUSTED = AMPS
2. LOCKED ROTOR CURRENT CALQUIATION REQUIRED yes .~ wo
IF YES; S
CALCULATION POR LRA USING CODE LETTER:
LRA = ( HP % KVA/HP x 1000) / (1.73 x 460)
IRA = T ANMPS

3. SELECTION MOTOR OVERLOAD REATER

A. USING THE OVERLOAD RELIAY TIME-CURRENT CURVE (REF (. 8., %) LOCATE THE 15 SECOND
POINT AND DETERMINE THE CURRENT RATING MULTIPLE.

RECCRD VALUE 2 .26
TRIP CURRENT = (LRA) / (MULTIPLE OF CURRENT RATING)

TRIP CURRENT = D/.6/6.25 = 14.7

USING THE ABOVE TRIP CURRENT AS—FHB-MARIMUM-GURABNT, SELECT OV RLOAD HEATER

REATER SELECTION CURRENT » TRIP CURRENT/1.25 = 14.7//. 252 Il AMPS
CATALOG WEATER SIZE R |

() 1Le
RE%V
8. DETERMINE : TRIP CURRENT WITH PERCENT SETTING AT 1002

yIE) » Mw) x 12523 = 32,8 x1.25x _j1e0%,

() = - AMPS

G  SETEONE TAIP TINGS PO
1003 MOTOR FLC TO HEATER CURRENT BASE: (TRIP TINE)
(_ii.2  Ia) ’#;".;. 1)) x 100 --g&___! axgs Dee SECS
2003 MOTOR PLC TO HEATER CURRENT BASE: 120

(2z_11.2  Ia) /:ﬁ_!(t)) x 100 = t%_ QYL G +berSECS
/ l e
LOO’J.'D ROTOR AMPS TO HEATER CURRENT BASE:

( e MR LRA/ 359 I(1)) x 100 » dabd T 433459 sECS
13.8 bébs 7.4.12.5

00S0°F




/ YES THE OVERLOAD MEATER SIZE AND TRIP SETTING HAVE BEEN
PROPERLY SELECTED PROCEED T) SECTION 4,

Hthaila)aivisa-tta_ ’
Mmmw TR
R e e L o e o S Pt T

cooms (assemPTon Batad on DaTh Fir 4o 577 Swoo

RPM _MoTor o Dol VPF -248¢ .20-2

Q0sor



22299 ' 22
COMP ¢ A8 mm~( m_mumm!wwm I

nmm-m:-‘m'
4, ALUATION OF INSTALLED MOTOR 0 D HEATER S
_ smxm 3

YES ~"1S THE HRATER SETTING THE SAME AS CALCULATED IN
SECTION 3?

~ ~¥ES ~ THE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE
e a o e ACCEPTABLE. PROCEED TO SECTION §S.

NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
FIELD TO RESET SETTING. PROCEED TO SECTION S.
/ REPLACE HEATER : PROCELD To MCTian J"W
NO = PROCEEDWITH-FOLLOWING

EVALUATION-—OF —ING TALLED-GVBRLOADFRATIR—TRIF-GURRING. v oS




JLCULATION NO, E2/ GL%6--B732¢ SHEET 32 .5 OF > !
'HERMAL OVERLOA 7 ER CALCULAT 10N | L - = TE .
'j" Erry CTT Mol B 2 COMPUTED BY A ' a3
Ul " G, NO,.& 1]—‘{‘,‘ el TEJ, © CH KED - b wwed X e

.- -“‘

COMP ¥ 52 — SQUIP REV. SEZ/CC BEADERD BRJALIZER JALV/R 2cy/. 46
~ ReU | epioant {im B2

' Fe— &
ARE ALL TRIP TIMES WITHIN THE ACCEPTANCE LIMITS AND ‘ O
IS PERCENT SETTING WITHIN THE OVERTOAD NEATIR RANGE? |\ Aiil ' “RK £./-88
YES - THE INSTALLED OVERLOAD HEATER SHALL BE RESET TO THIS VALUE.

z REREPEACED- WETH-THE-ONE-CRLBETED NS 6F 10N,

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

OVERLOAD HEATER SIZE _ o 22 < 3.9/
OVERLOAD HEATER SETTING _~. @8% 1007

CoMENTS: gzEplacs TUs etallep TolL Wesatios od 1 T
Those =iiowy Ameve -

S.

Q0s0P
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CALCULATION NO, .0 - R2246R8.47824 SHE 1.1 OF 31
[FRMAL OVERLOAD HEATER CALCULAT ION K‘Ez—_—_ﬂﬁ'_—v, = /0] &

BOARD REF «goy CEALTEE Mov BD by il DATE=' (o /»
UNIT ¢ 2 DWG, NO.45R229C.4 Ga/ o CH ! Tl DATE 322/ 7 p
-COM 2// QUIP REF, PSC WATERR /JEAD TANK Purn’ Ch .
REU ( At djm R-1.B8
- T - CONTINUQUS DUTY MOTORS QU | x 3 & - :.e‘
RALRDOWN INPUT DATA: (REF 4 3)

MOTOR CONTROL CENTER DATA:

STARTER MPGR. __ &= MODEL _ £ ' sI28
O/L RELAY T TaaE | RATE I e T TR IR ST

MOTOR NAMEPLATE DATA:

B.P, 5 VOLTS 440 PIC 4.9 PHASE D INS, CLASS B ° NEC CODE__J .
DUTY ... T 'S.F. jﬁ] ; ni&'h’h - G C, AMBIENT TEMP o8 . DEC C
83&‘ S“.BI.Q

AMBIENT TEMPERATURE: (REF #8) S¢F SH . 3:.%

F200. LocaTan in PoaT P ACTIR
MOTOR AMBIENT TEMP & 40 DRG C P eeca AT of RS

BLDE. wkiewm 1y MOT PemT o Maid
STARTRR AMIRNT TRMF Z_40_ DEC € g, a o smant pas ATt B

MANUFACTURER'S DATA: e/ 8 £47wW 278103 @av.y

) CREPY 1. sl g ) 1 TEMP CORRECTION PACTOR (TCF — )
HEATER TABLE: (REF 01 o ¢ ) _
DEPINTTIONS

RE LaY
I (t) =~ HBATER TRIP CURRENT . m (w1 st v m
I (m) == MAXIMUM-FULL-LOAD CURRENT CORRESPONDING TO THE HEATER CATALOG treay
1.25 == GENERAL ZLECTRIC'S MULTIPLYING PACTOR POR ESTABLISHING MAXIMM TRIP CURRENT

D.F. == MOTOR DERATING PACTOR BASED ON MOTOR SERVICE FACTOR. (REP #1 SH 1) ¢
——

"

ACCEPTANCE LIMITS:

TPROTECTION FROM | 2 — 7 T0 19 © ¥, (rEF #5)
OVERLOAD HEATERS mﬁ'ﬁ!!'—n to 115%

CALCULATIONS :
1. MOTOR FULL LOAD CURRENT ADJUSTMENT REQUIRED YES$ /'}'JIO
IF YES;
1 (adjusted) = V (nameplate) x ! (nameplate)
V (operating)
1 (adjusted) =
FOR THIS CALQILATION I (m) = I ADJUSTED = AMPS

00s1T




( (
CALCULATION NO. F2268-37524 SHEET 3/ .2 OF 31
O S eT T et Tt ) LAY ST

MOTOR _OVERLOAD WEATER SELECTION

(A) CALCULATION OF HEATER SIZE (REF ¢5)

I(a)xD.F, = (USE D.F. PER REF #1 SH 1)
6.9 I(a)x I D.F. = 4.5 AMPS
c867A

CATALOG HEATER SIZE =R
I(a)=

(3) CALCULATION FOR OVERLOAD HEATER SETTING:
CALCULATE 2 PROTECTION USING WEATER SETTING OF 1002

I(a) x 1.25 X_100 2/ L.9 I(n) =42 2
: 126
DOES TRE 2 PROTECTION PALL WITHIN THE ACCEPTANCE LIMITS?

‘/Y!S = THE OVERLOAD HEATER SIZE AND SETTING RAVE BEEN PROPERLY SELECTED.

= DETERMINE REATER SETTING T0 MEET THE T PROTECTION ACCEPTANCE
CRITIRIA BY USING THE CLOSEST ACCEPTANCE LIMIT VALUE.

: ® = [T PROTECTION x I(n) ] / [I(a) x 1.25)
L

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE OVERLOAD REATER SIZE AND SETTING HAVE BEEN PROPERLY SELECTED,
NO =~ THE OVERLOAD REATER RAS BEEN IMPROPERLY SIZED,

3. EVALUATION OF INSTALLED MOTOR OV D HEATRR
TS THE WEAYER STZE THE SA0G A5 CALCOLATED T szctio 237

YES = IS THE HEATER SETTING THE SAME AS CALCULATED IN
SECTION 23?
YES - THE INSTALLED OVERLOAD WEATER SIZE AND SETTING AKE
ACCEPTABLE. PROCEED TO SECTIUN 4,

NO =~ THE INSTALLED OVERLOAD HEATER SIZE IS ACCEPTABLE,
FIELD T0 RESET SETTING. PROCEED TO SECTION 4.

REPLACE wEaTER
J  wo - mmm@see SH. 3.3
PRocégED To SCerien
EVALUATION OF INSTALLED OVERLOAD ITEATER TRIP CURRENT
I(e) = I(m) x 1,25 x 2* = TRIP AMPS
I(e) = I{m) x 1.25 x It - AMPS

0051t
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( ;

CULATION NO, £0D.222¢ 3-273874 SHEET 21.3 oF 31
.Yl' l'(\.’. !!! . !&i M ' ON a
OARD SOVEEBLT.Z o) Bp 2 COMPUTED DATE .

UN

COM

WWW-MM
IR :Wm

EVALUATION OF INSTALLED OVERLOAD HEATER PRO oN. ‘ : J'HRI

.!*le!ﬂl = I(e) / 1(n) = 100
(e)/ I(n) x 100 = 4
DOES THE % PROTECTION FALL WITHIN THE ACCEPTANCE LDUTS?

YES - TRE INSTALLED OVERLOAD HEATER SIZE AND SETTING ARE ACCEPTABLE,

NO =~ DETERMINE HEATER SETTING TO MEET THE 2 PROTECTION ACCEPTANCE
CRITERIA BY USING THRE CLOSEST ACCEPTANCE LIMIT VALUDE,
2* = [T PROTECTION x I (n)) / [I(m) x 1.29)
It -
it -

IS T SETTING WITHIN THE OVERLOAD HEATER RANGE?

YES - THE INSTALLED OVERLOAD EEATER SHALL BE RESET TO THIS VALUE,
= THE INSTALLED OVERLOAD HEATER WAS INCORRECTLY SIJED AND SFALL BE

miIcm WITH THE ONE SELECTED IN SECTION 28,

4.

3.

0051T

THIS CALCULATION FAS VERIPIED TRAT THE SIZE AND SETTING OF THE OVERLOAD
HEATER HAVE BEEN CORRECTLY DETERMINED TO 2E:

C8.67A |

OVERLOAD HEATRR SI2E ___ C R 123 €7-244 l-"?'i

OVERLOAD BEATER SETYING 1ee Yo

coomTs: Qeflace 10sTale® T Hoavegs o TH e desigurn

' Jele HeaTani @ S&TTugs SHoow ABous
QAmsermPTion PR Ref ™) sd. o
@gggﬁmn MEATER $.25 & SETTWE usen

T2 LAt F Moo wWALRQwG DATA.




e o

TV=72164A s ror== il -t L
TED-EO4 < - v . - & ek
X : ~ EBASCO SERVICES ING i 207226887324
' mmumcm'nmmbtmnm
2 (CCCL) Sheet 1 of 2
LEIAD DTGINEER
N  TASK _TASK PERFORMED IR CESTREE

1 Assign Calculation Preparer

2 Advise preparer to follew technical
direction provided by discipline
branch (guides, standards, instruce
tions, procedures etc) during pre-
preparation of calculation,

3 Enter calculation identifier/
title into calculation log,

4 Assign calculation verifier,
] Is Interface review required?

OAK a/dyyy
- “@ ﬁbﬁ A Ned

6 Does the calculation contain
unverified assumptions?

7 Was computer program used in
performing calculation?

7.1  If "yES" is code verified,
documented and controlled in

oc;::mm with Ebasco Procedure
‘- .

7.2 Was the calculation verified
independent of unverified code,

7.3 s software version, "caﬂspn.:ter
irput and computer output documinted?

SL1sd

Name: DAm J AMmAT.
YN Myt

HYas ‘}* Tolvk \/,l.:s As‘ ’/“;
/

AL Lava t"‘;

tas WK spire S 3//‘/5¢
T™iLecHaw . s s PP

Y W.BMATT TT PLTES

a) If "NO" Explain 0 iipus from

other disciplines roquired, vo i7pact

to other disciplines,

b) If "YES", with v cm?

Y Q/m‘ -
}’:‘. yn:ﬂ Ve
L .55
Yes e AT
1f answer quessions
below:
Controlled User's d:rual
No,
It “ras” |
Evidence: .,:'[A |
1 "o |
Resolve: w2 |
|
Evidence: [y s |
1

)

. /‘,/‘
V\ s - . PR —

e F ’ ®r .8 s

e re e de W |



TV=72164A
TSD-£034
EBASCO SERVICES INC ED-Q2268-87324
-CONTROL OF CALCULATION AND CHECK LIST
(CCCL) Page 2 of 2
. ITEM YES OR NA  YES OR NA
O ITEM PREPARER  VERIFIER

Q Is design input clearly identified and complete?
10 Are references correctly listed?

11 Ar:h formula and m::xoa. dou::d and ;tlmmd
with the exception of AISC or Blodgett ‘n g“ %_

wry
12 1s conclusion statement added, clear and correct? g3 YL %
'

LI
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