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Fig. 5. Spiral ship design process [15].

Source All Electric Ship Design: From Electrical Propu181on to Integrated Electrlcal and Electronlc Power Systems



https://www.site.uottawa.ca/~rhabash/AllElectricShipDesign.pdf
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f 4% ¥7(Load Analysis)
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f 4% ¥7(Load Analysis)
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é‘ i‘ % 7 (Load Analysis)

12) Service

In general, the main generators shall serve as follows:

At normal sea going without reefer container
At normal sea going with reefer container

At leaving & arriving with bow thruster
without reefer container

At leaving & arriving with reefer container
and bow thruster

At cargo handling with reefer container

At port without reefer container

Aé =
TR BWRME BART

Generator

One (1)
Two (2)
Two (2)

Three (3)

Two (2)
One (1)

Notes:

1. Required power of reefer containers shall be assumed as follows:
11.0 KW x 300 (FEU) x 0.6 (LF) = 1,980 KW

Additional 53 sets of reefer container socket to be provided for
flexibility without increase of existing generator’s capacity.

AT v RIS ECE o

any service condition.

2. Each generator capacity to be designed not over 85% of rated load in

3. Load factor of bow thruster shall be assumed 85%.
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f 4~ +7(Load Analysis)
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Generator Loading (%)

Fig. 1 Curves for relation of diesel generator loading to efficiency and fuel oil
consumption rate

Fule Oil Consumption
Rate (g/kwh)

Su, C., & Liao, C. (2015). Ship electrical load analysis considering power generation efficiency. 2015
IEEE/IAS 51st Industrial & Commercial Power Systems Technical Conference (I&CPS), 1-11.




f 4~ +7(Load Analysis)

- = S 5
Troubleshooter: How Long Will My Engine Last? - PassageMaker
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AUX. MACHINE MOTOR PARTICULAR LOAD ANALYSIS AT EACHCONDTION
) NORMAL AT SEA MORMAL AT SEA (WITH REEF.) DEFARTURE DEPARTURE CARGD HANDLING INFORT EMERGENCY

v | car | mman | = | smer APPARATUS NO. | SuTPuT | BFF | NPUT (WITH REEF ) (MTHBIT&REEF) |  (WITH REEF)

PE | MsH | M o | Ew SET| Kw % | kw |oFw|cont| T [oFs% | cont. | nT. | DFe [conr| T [oFs | cont. | inT. [oFs | cont. | nT. | oFs [cont| mr. [ oFs [conr.| inT. | oFes [con | T,

=DIV/0! = S.W. CENT. PUMP ==

ve 605 2 72| sies MAIN COOL. S. W, PUMP 3 s50| 92| 508 | a5 (1016 - | 85 [ w016 | - | 85 [1016]| - | 85 | w016 | - | es [1w06 | - | - | - [ I ~ - - -~

Ve 250 22 72| 2134 PORT SERVICE S.W. PUMP 1 220| 90| 244 - - - - - - - - - - - - - - - 85 |208 | —~ | 85 |208 | - ~ - -

Ve 30 72| 3483 BILGE & BALLAST PUMP 2 30| o) 407 | - - - - - - - - - - - - - - - | 85 |891 | - - - - - - -

. 15 7| 32 00| 91| 330 | - - - - - - - - - - - - - - - - - - - | - - - - -

ve FIRE & GS PUMP 2 ol o1 550

70 72 24.45 . . - - - - - - - - - - = - = = = = = = = - = = = =

HC 72 50 72 16.76 HEELING PUMP 1 370 91| 407 - - - - - - - - - - - - - - - 80 | 325 - - - - - - -

ve 30 48 7 5.09 F.W. GEN. EJECTOR PUMP 1 150| 83| 169 | 80 | 135 80 | 135 80 | 135 | - - - - - - - - - - - - - - -

HC 72 50 58 2046 EMERGENCY FIRE PUMP 1 300 91 330 - - - - - - - - - - - - - - - - - - - - - 80 | 26.4 -
S0x SCRUBBER S W. PUMP 3 1280 93| 1376 | 80 |2202| - | @0 |2202 | - | @0 |202| - | 50| 1376 | - | s0 (1376 | - J 20 s | - | - | - - - =~ -
=== FW. CENT. PUMP =**

Ve 580 25 2| sex CENTRIAL COOL F. W. PUMP 3 ss0| e2| 598 | 85 (1018 - | 85 | 1016 | - 85 [1016| - | 85 | 1016 - | 85 [1016 | - | 85 [508 | ~ | 85 [508 | - - - -

vC 190 30 72 212 ME JACKET COOL. F.W. PUMP 2 30.0 91| 33.0 80 | 264 - 80 | 264 - 80 | 264 - 80 26.4 - 80 | 264 - - - - - - - - - -

ve z5| 10 - 520 FEED WATER PUMP 2 10| sa| 125 [ 75 [oa | = | 75 [ o4 ~ | s Jea| - 75| o4 ~ || oa ~ | loa| - [ms]esa ]| - -1 - -

HC 104 a0 n 161 A CIRC. WATER PUMP 2 55| ss| 63 | &5 | 53 - | 85| 53 - 85 | 53 - | 85| 53 - | es| 53 - -] - - - | - - - - -

HE N 10 HOT WATER CIRC. PUMP 1 08| 75| 10 | 70 | 07 - | 0] o7 - 70 | o7 - | 70| o7 - || o7 - | 7| o7 - | 70| o7 B - B -

HC s 0 EW. PUMP 1 37| 85| 44 |80 | - [35 |80 | - |35 ]| s | - |35 ] a0 - 35 | so| - |35 |e]| - |25 s - [3s]| -] - -

HC 4 50 DRINKING W. PUMP 1 37| 85| 44 80 - 35 20 - 35 20 - 35 80 - 35 20 - X 20 - 35 80 - a5 - - -

3 25 COOLER CHEMICAL CLEANING PUMP | 1 15] 78] 18 i - - - - - - - 1= - L - sl I - il - - - -
15 25 CLEAN DRAIN PUMP 1 37| 85| 44 - - - - - - - - - - - - - - - - - - - - - - - -
s 25 COOL FW. MAKE UP PUMP 1 15| 78| 19 | e | - |15 | s | - |15 ]| s | - [ 15 | a0 . 15 |so| - [15 e ]| - [15]s]| - [15] - - -~
10.7 20 72 083 CHILLER WATER PUMP 2 22| 82| 27 - - - - - - - - - - - - - - - -1 - - -1 - - - - -
F.W. GEN. DISTIL. PUMP 1 08| 75| 10 | 70 | 06 - | 70| o6 - 70 | 06 - - - - - - - - - - - - - - -
175 10 AIR COND. CFW BOOST PUMP 1 10| 88| 128 | 80 102 | - | 80 | 102 - g0 [102 | - | 80 [ 102 - |80 |02 | - | 80 |102] - |80 [102]| - - - -
*** GEAR PUMP ***

12.1 100 MIE F. 0. CIRCULATING PUMP 2 75| 88| 85 70 | 60 - 70 6.0 - 70 B0 - 70 6.0 - 70 6.0 - - - - - - - - - -
56 %0 WE F. 0. SUPPLY PUMP 2 22| a2 27 [ 70|18 | - | 70| 19 - | 7o |1 ]| - | 70| 19 - | 70| 19 -1 -1- -1 -1 - - - - -
42 100 D.0.BOOSTER PUMP 1 37| 85| 44 - - - - - - - - - - - - - - - - - - - - - 70 | 20 -
a2 80 DIG F. 0. CIRCULATING PUMP 2 37| 85| 44 | 70 | 20 - |70 30 - 70 | 20 - | 7| 30 - | 70| 30 - | 70| 30 - | 70| 20 - - - -

2 0 DIG F. 0. SUPPLY PUMP 2 o8| 75| 10 | 70 | 07 - |70 o7 - 70 | o7 -~ | 70| o7 - | 0| o7 - | 70| o7 - | 7| o7 - - - -
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B :F % PART NO

5.5 KW | LW s loe——crerrerprrmrererdMB. 40 "CJINS.F  [CONN. &
ENCL.1p55 _ ||EFF(1 GD%FL} 857%|  |EFF(75%FL) 86%
HZ s0 HZ 60 DUTYS1 [TP111
VOLT. 380-4154/660-690+| VOLT. 380-480/660-6901 WGT. 66 kg
AMP11/6.4 AMP 10.5-8.6/6.1-5.0
R.PM. 2900-2920 R.PM. 3470-3525 4 -
COS¥ 0.89-0.86 COS¥ 0.92-088 @ @ @ [ @@
BRG.D.E. 620877 N.D.E. 620877 VLW | O® @
YEAR 2001 WEEK 28 |SER.NO. 0001 ' -
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RV 7 ouT IN
NO. EFF. NORMAL AT SEA
APPARATUS PUT PUT
SET|| KW % KW || DF% |CONT.| INT.
»* g \W. CENT. PUMP ***
BREAER
DAILY S.W PUMP 3 11 924| | 11.9|| 80 |[19.0 .
KGR R R
FIRE/ BILGE/G.S. PUMP 2 75 954| | 7886 || 77 -~ | 805
J(_‘*J jﬁ
EW. GENERATOR 3 47 | 825/ | 57 || 80 |[13.7 .
J | e 5 «i

D.9 857“/
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BN
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MOTOR LOAD ANALYSIS AT EACHCONDITION
NORMAL AT SEA
NORMALAT SEA | (PERFORMING DEPARTURE IN PORT EMERGENCY EMERC
APPARATUS TASKS) (DEAD SHIP) (ATF
DF% |CONT.| INT. | DF% |conT.| INT. | DF% |conT.| INT. | DF% |conT.| INT. ||DF% |conT.| INT.| | DF% |con
5 60 12 | 80 12 | 80 12 | 80 1.2
—RHA 70 | 328 70 | 32.8 70 | 328 70 | 328 24 | 112 24 | 11
GENERAL LIGHTING
N AR - Sk~ & E R AC
70 | 56 70 | 58 70 | 56 70 | 56 60 | 48 60 | 48
(INNER COMM. SYS. « NAV. - RADIO )
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NORMAL AT SEA
NORMAL AT SEA (PERFORMING DEPARTURE
APPARATUS TASKS)
DF% |CONT.| INT. | DF% |CONT.| INT. | DF% | CONT.| INT.
REQUIRED POWER 575 | 464 1347 | 483 1435 | 345
DIVERSITY FACTOR 1 3 1 3 1 3
NECESSARY POWER 575 | 155 1347 | 161 1435 | 115
GRAND TOTAL 729 1508 1550 ",'3_,_ g ?\‘. B # -E-.
=* GENERATOR LOAD **
NO.1 DIESEL GENERATOR 920 920 920 )% ‘ t&l
5 1 LN
NO.2 DIESEL GENERATOR -- 920 920 W 7

NO.3 DIESEL GENERATOR

EMERGENCY GENERATOR
sk TH E
TOTAL POWER SUPPLY 920 1840 1840
LOAD FACTOR (%) 79.3 82.0 84.2
=Ly LB
2 - * B

79. 3% = 729/920%100%




f 4% ¥7(Load Analysis)
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f 4% ¥7(Load Analysis)
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GENERAL SERVICE BATTERY LOAD ANALYSIS

FARTICULAR TOTAL TIME
LOAD CAPACITY: CURRENT| QTY | CURRENT 0.5
W) (A) (Set) (A) (HOUR)

BATTERY LIGHT 10 042 16 6.67 6.7

BATTERY LIGHT 20 083 2 1.67 1.7

ENGINEER CALL 40 1 40 400

MSB 120 1 12.0 12.00

OTHERS 10.0 1 10.0 10.00

TOTAL (In) 343

In-1 0.0

In=1In-In-1 343

Kn 1.34

KnxIn 46.0
Required capacity (calculated by 0.5 hour)

C=1/Lx(KnxIn)=1/08x46= 57.5 AH

I LAV

C = KXI/L

C: 2% (HE=:AM =8-]H)

[ 2 (Hi:A =1)

K: s ¥l HRE? FRT LR
d T HERERE

Lo R He(<0) 4 B R R0 5

BT s HED PRERERT 9KE

WfvNeg o 6 SsS s 4 3 2 1 05
SR E £7.90 g
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f 4% ¥7(Load Analysis)
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— A EHEAR ) F/ L EE 547 (DC24V)

B
(W)

=
40

M| EREA)

rEmR

i RIS )

I:I

J.5

ATE

1
C="7 [Kl x I1 + K2(12-11) + K3(I3-12) + ...

g REE E TR

+ Kn(In-In-1)]

"
ol

T1

A

F

f 3

T2

T3

v

v

SRR M=DC24V 200AHG SET R B i

35W ROA)

18 500 | 500 2083 0.0 0.00 ks .53 I2 13
RS 1 1 120 500 0 500 500 5.0 l

MAVTEX a0 | 40 167 147 157 167 L7

VHF 943 2 1846 790 000 740 750 7.90 ) ( HERRE)

R 80 1 &) 150 0 000 000 2.50
FEFEEE 0 1 20 (.83 023 0.83 0.83 0.83 .
NLIP 300 1 300 1250 1250 1250 12.50 1250 Jif}@ * e Bi: F'& }i o mel E .
jeio 300 1 400 1250 250 1250 12.50 1250 BERS (/%)

SLP 240 1 240 1000 000 0400 10,00 10,00 AN

it 10 3 3) 1.25 25 L35 125 L3

<@f§%mﬁmﬁnWardnﬁ £3)

=ranih] 1875 5165 7248 7498

In-1 0 RT3 5165 7248

[n=In-In-1 875 1250 20.83 250

Kn BS 4 3.15 23

4 *Il 329,38 56,76 65.63 5.75

-h. IR FER=LE l+ - +En*n)= (108 x 4575 57149 (AH, Tk
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f 4% ¥7(Load Analysis)

H o £ dg 4 384
B dgdap 34
2% JER e E 2L §F o3
% Fi $ FET H B
ge E 2Ll F ook by A ok 2L F
P ET B AR SEPMA- N
3.1 No.l —[RHHEERRESHE (GL1) 77
I W 7
MR O FE | mm | me | Bw
RS E(EEBWES 200) P 0.00 0.00
E T FSBWES 200) M| 1716 17.16
S REIE(SEWES 400) s | 1325 23.19
B £ (SBWES 500) | 0.00 0.00
fB4E = 2E(SBWES 600) F| 1533 769
FREEZ LR CEWERS 700) w | 000 0.00
GEFEEH KVAI(GLY) 45.79 48.04
(A, GL1) ZEERSE/E (KVA) 105.00 105.00
(A-A, GLD) BERRE 85X 4360 % 4575 %
(V-V,GL]) EBZ=E=E 60.62 KVA 60.62 KVA
(V-V, GLL) SEREE 5= 75.52 % 7923 %
HBH=EE
No.l 3 B B 3 (LL1) 37.32 KVA 37.32 KVA
 AEtAREU)
(ENo1 BXFREZERERTE) 2311 EVA 8536 EVA
(M-S, CLD EFERSEE a8 79.15 % 8120 %

pY S e e e e e e e e e e e S e e
I dil e dl o dil e J ol o S o AR ot il s vl .l o I o



f 4% ¥7(Load Analysis)

%g‘ﬁ%fvs é'j$X,4> -%J-;E:-ﬁ 2 40

v 0= M4xs Electrical load ana1y51s

€7 LA AR R Aok R IR~ Lz 2
G

https://electrical-engineering-portal. com/download-center/electrical -ms—

excel-spreadsheets($5Load calculation#p i )
https://www. generac. com/industrial/engineer-resources/power-design-pro
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HCAE

’F‘Zﬁ . 1. SHORT CIRCUIT CUREENT X & :
The amm of this report 1s to mention a calculation method of short circuat
current on board. This report base on IEC 61363-1 "Electrical Installations

of Ships and Mobile and Fixed Offshore Umts, Part 1: Procedures for
Calculating Short-Circuat Currents in Three-Phase A C"

The 1dea of IEC report to be shown as following model.

Lgenl External mpedance
‘E / {mcl. cable, etc.)

Zgen? Ze Vg Zig Ze
‘E S i SV ‘—l:l—|:l X
A

Zgen3 /Eaulr point

|
-

[ = Vg / 7 Impedance of supposed
_ Vg / Z 1 g _|_ Ze I'-, Impedance of generator equivalent generator
- \

& maged motor
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G1 L G2 ) L G3 ) ...... . Gn |
N A M A
% MG1 :{/ MG2 * MGn % MGn
00 [
H\I -\II IH" ﬁl
S / Fault / p
[ Point MA
™y \
1 Fault
R I Point ME
450V/115V [~ [ |
L ~ o .
| ) ]
Fault / .f J
Point MC
— - Fault Fault
| ) TR2._ ““PointMJ /* Point MEG
Y =) 450VI115V a
A -1 rARY
| EG )
Fault Fault N
Point MDn Point MF
— ran
.~ Fault

1~ Point MKn
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7. SHORT CIRCUIT CURRENT OF EACH FAULT POINT ME# £ i i@ SRR mE ) |

FAULT EQUIPMENT lac Ipeak-max REMARE
POINT NAME (AMP) (AMF)

MG 1 NO.1 DIESEL GENERATOR (22 W) 86161.6] 2253930

MG2 NO.2 DIESEL GENERATOR (2R 86161.6) 225393.0

MG3 NO.3 DIESEL GENERATOR (2R 88161.6] 225393.0

MG4 NO.4 DIESEL GENERATOR (2R 86100.7| 225216.0

MA MAIN SWED AC 440V 10B308.6] 2855628

FEEDER PANEL BUS BAR

BOW THRUSTER MCCB ONMSE. (B% | | occn sl sea7azs

i 2E)

NO.1 CARGO OIL PUMP [JE%) MCC ioeTan4l 2801663
MAZ ON M.SB.

NC.2 CARGO OIL PUMP [ W#E%) MCC 1068730.4| 280166.3
MAZ ON M.S.B.
g NO.3 CARGO OIL PUMP %) MCC 108730.4| 2801883

ONM.SB.

NO4 CARGO OIL PUMP (k%) MCC 10B739.4| 2801663
MAS ON M.SB.

NO5 CARGO OIL PUMP (k@) MCCB |
MAS ONM.SB.
MBO1 1 W HIARTERR (SSB-1) S1564.1| 209643
T 2 (5552) 28001.4| 300775

MEIIIIE 3 O I -:SSEI—E-:I 28001.4 3007 7.5
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* [EC 60909 0:2016

SARRR A REBE - R0IA L R E
LB RNk AT R aEEs TR E A R
W AL T TR ©

}”kf}'= cg ™ Ur(}‘/(\/j XEGK)

Zox=KeZo=Kg(Rg+iX"y)
Ke=(U,6/ Uy) Xlcg/(1+x"ssin@,¢)]

4 ﬁ}{” ﬁ;l{——f—j, - "/Z l—-

https / /WWW. studlecd dk/cahiers techn1ques/Calculat10n of short _clrcult_currents.p



https://www.studiecd.dk/cahiers_techniques/Calculation_of_short_circuit_currents.pdf

M-~ S8
- [EC 61363-1: 1998
dpda s BEIrF LA RE DR F X E-FII0L 2 LVER TN

Ly R
e (Frd % 3SRk T g 2 1&#

)_‘J. e ' » / Y ‘ _ﬂ \ ﬁ
. al ';’Tl\_'_ /m (Ik) 2 (Iac) ’ff’d.c/w 2
(Idc) lﬁ¥o
Ik B /_2 Iac+ I dC ;;c(“(t)_(f"ka’ 1' )g'f/rﬂa’—f—(fzkd Im)e'f/rlf—l—]kd idc{f) ='\|IE[1,EQ’ _ Iﬂ Sinﬁ]]ﬁ'_f Tﬂlc.
- 12
I"y=E" qrr’}/zd E' qn/(R2+X ‘?) o . | .
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Bix &35 3 1EC 60363

IEC 61363-1 First Edition 1998-02

International Standard IEC 61363-1
First Edition 1998-02
Editorial corrections — November 2001-11-22

“NAIN AMENDMENTS OF IEC [EC 61363-1 “Short circuit calculation™

[EC 61363-1 “Short circuit calculation”
[EC 61363-1 “Short circuit calculation

# REFER TO TABLE | FOR THE DETAILS.
TABLE 1. MAIN AMENDMENTS OF IEC STANDARD

IEC60363 | 1ECE1363-1

DECAY OF TRAMSITION TINE DECAY OF TRAMSITION TINE
CONSTANTS 15 |GNORED. COMSTANTS 15 COMSIDERED,
GEMERATOR INTERMAL VOLTAGE 15 GEMERATOR INTERMAL VOLTAGE
CALCULATED AS 10% UP OF GEMERATOR
RATED YOLTAGE FOR ON-LOAD VALLE

| TEMS
| | cALOWLS OF
GEMERATOR AC COMPORENT

AND EXTERMAL INPEDANCE OF (
ARE ACCOUNT THE PREFAULT SHOR
VOLTAGE. '

oy (= e (P =l

L =Ll - e ™ . r |

2 | CALCULLS OF

[g{fy= J_ld"',!""r"
GENERATOR DG COMPONENT

= ST =, sin gy Je

SHORT-CARCU| T CURRENT
GONTRIBUTION OF
INDUCT 10N MOTOR

AC COMPONENMT: dxin

DC COMPONENT: BxIn
(In=TOTAL,OF RATED CURRENT OF
INDUCT 10N ITOR)

AC COMPONENT: 3.2 In (SWALL WOTORS)
4 In (LARGE WORTORS)

DC COMPORENT: 8x(n (SMALL MOTORS)
10 In_(LARGE MOTORS)

CALCULUS OF RATED CURRENT
USING MOTOR POWER

Ticl=1, 25k¥A FOR APPROXINATE
CALCULATION

Ti=1. 34Kva FOR APPROXIMATE
CALCULATION

THE YALLE 1. 34 COMSIDERS THE VALLE OF
(PONER FACTOR 0. 8) x (EFF ICIENCY 0. 93).

SHORT CIRCUIT CURRENT OF
SHAFT GEMERATOR STSTEM
5G: SHAFT GEMERATOR

5CC SYNCHROMOUS CONDENSER

SHOULD BE COMS IDERED AS:

SHAFT GEMERATOR DOES MOT SUPPLY
| SHORT-CIRCUIT CURRENT.
SYNCHOROMOUS COMDEMSER SUPPLIES
SHORT=CIRCUIT CURRENT.

ACCORDING TO THE SYSTEM STRUCTURE OF
SHAFT GEMERATOR, BOTH SYNCHOROMOUS
CONDENSER AND SHAFT GENERATORARE MEED
TO BE COMSIDERED AS THEY SUPPLY
SHORT=CIRCUI T CURRENT.

CALCULATED AS THE VOLTAGES OF

SIMPLE CALCULLS OF GEMERATOR
SHORT CIRCUIT CURRENT

3 | CABLE IWPEDANCE W0 DESCAIPTION OF ELECTRIC
CONMICTOR TEMPERATURE,

WE TERASAK| CALCULATE AS BO'C.

CONDUCTOR TENPERATURE |15 20°C

IEC STANDARD |5 MOT SPECIFIED,

IEC STANDERD SPECIFIES. FOLLOWING
CALCULUS WHICH COMES CLOSE AT X°d,

[, =U,[V3X™,  « - AG COMPONENT
=2l o DG COMPONENT
i, w2 iy
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https://www.youtube.com/watch?v=ltMv9MDSQaE
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DELAY WOTOR | AacTueL | acTusaL STARTMNSTAGE STATIONARY Y TOTAL NETANT. CURRENT |
TME FARTIC-| LOAD LOAD | STARTG | STARTG | STARTG | DEMAND | ACTUAL | RATED CURR POWER VOLTARE FOANER
&ETAGE [NAME OF LOAD ULAR | OUTPUT | INFUT | METHOD | FOWER | CURRENT | FACTOR | LOAD | CURRENT | AT STARTING CROP COEFFICIENT
[SEC) KW} (W] (K] WELT. (KW | [AMPERE) NPUT [ay [AMPEREKW] % %]
TAR {m] Fs = [oF (KW Ir { k=P | [vd] (K12
365 %6 W6 1.0 200 26.2 [ 20 05
435 435 45 1.0 200 26.2 050 262 M3
453 458 44 1.0 200 26.2 [ s 36.1
254 54 %54 1.0 200 26.2 020 225 300
40 40 40 1.0 200 26.2 A0 1£ 21
P2 L R G DS S i . 312 312 312 1.3 48 6.3 040 125 164
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SEC S 43 71
[1=% STAGE] i ol A R 50 50 N 10 145 5.7 05D 43 71
AN 18348 ug 1.5
\ L 563 2 %3
SUM OF IET STAGE LOAD NN 55&. 1515 1711 2424
SUM OF BASE AND ST STASE LOAD NI 5632 1525 1711 2424
SASELOAD N\ (k] 224
5 PRI T LA () 185 55 i) \'0 RN 4162 (R 325 534
- PR i 8.3 155 18.5 1 \! 11110 416 0.5 332 52
SEC o B i 7 7 B2 X G BB (R T4 1178 57 423
[2nd STAGE) 814 58 A - 1 1 18 -.3\\ BN f D.50 13 21 FT 175
SUMOF 2D STAGE LCAD TS 17 5 740 1207
SUM OF BASE AND 2ND STAGE LOAD HIE 12603 2502 ETFI]
BASE LOAD \ 2503 3720
10 : T 2T} =0 203 11 Nzl BT A [ 3EE S6 4
o ) T 541 540 3 1.0 16X 07 4 068 356 354
SEC 5 el Tl 2T 2] EE 11 [ERY 07 A [ 356 564 28794 127 235
[Frd STARE] | o5 e T 541 540 3 152\ | e074 0,50 356 564 BLE0 413
SUMOF 3RD STAGE LOAD 6460 34284 1424 2336
SUM OF BASE AND 3RD STAGE LOAD [H T 32E E05.6
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SUM OF BASE &ND IST STAGE LOAD 5632 18325 >)Z £y 4R «f\?<
Y| ik - A \\B S
BASELDAD
5 o e = 2 110 i [ VA4 N
LB P 2 F. 41862 b};R‘ 13— E l— KE! E.
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[2nd STAGE) BD i 21 L F ] 1 P g ’f
[EUMOF 2MD STAGE LDAD s 1018 =
|EUM OF BAZE AND MD STAGE LOAD [TET 2603 =51 T
BASF LOAD I 2502 r20
1 : 5 5 2 J5E 1
SEC 51 5 2 ] I
P STAGE) | 4 54 54 2 £ I
SUM OF 3RD STAGE LDAD 6280 24294 M24 2336
SUM OF BASE AND IRD STAGE LOAD 8082 ri 1] B 26 6056
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