AC UPS & DC UPS



Olghe Cow pod

doddlo

52 SN .35 ol S0k

AC UPS & DC UPS gslwo ssrs LS gly>! Blus
AC UPS plw dvslxo o9

sbL glgl

,5,L0 55kl 9 5 ,bb 32 lw dmwlo 0g2u

AC UPS & DC UPS 4 bgs po Slawlne digos S &,



L s slo 65l b e Gy 3ok 5l God 4085 4 5l 095 o o )Slas sl (oSl Dl pled
Condl GEALS B yae gl oolainl 050 slo olSiws b Olppad ax jo .05l dowe (SO Sl i ace SO
19555 1 (6t Sl 5l daS CuaS g polas 5l el g LT wdss el ol ails o in 55,0

Dgs Al
ol 4y adss cpl (Jg wil ad )3 18 BaS Brae LBl 0 awy jehay (5 ae o A 059 5l
9 lslw las 9 saio STho 5l (g les Jbl ed 4y aiil ol ielae g olael LB GBaS G yae Olady

rhd A0S 50 5 ams £ Wil oad Al (ol il gl o oS5y b g 15 So el iRl
095 ez BBy Ol las Gl Wl oo sdis a5 o wgllaal ;o5 5 lug b 5 aSid

Un Interruptable Power aady a0 4das ause o] 4045 0,10 0929 adawly G 5Ls da )b g9 opl ;0 10

el o 4185 Supply

4%1)Msup\)gjm&“msﬂaomqmww@ljdlw@x@wpwwl
Al Gt b e 4l 030 B asll ahad ley 50 g led o 0uisS GByae wglhe sla el
G A g le) 40 g wled el addy e | b 0uiiS G pan (Lo 050 adi o 5 5L 3,k 5l adsl

s lod dae ))L..: |) A g0 sla 6)-’L’ 0SS ;é;.a.c d.,gﬁ\é.’fﬁOg)Lc J"‘?""

PSSl 4085 @leo (Gu i
00,5 oo e hol s g0 4 s il

ol |, 0aiS e gl DC sl 5,z 5 55 dil DC 25,5 45 aiis onlie : DC UPS -¥-)

o lgan 3l 5,5 Jg 03905 eoliiwl DC (554,5 o L AC (554,55l asilys o golio cpl 0iS oo

ol 18399 @l e 53 a8 wes Juate 5 bl SGb wiz b Sy 4 Ygesne g 05 2l DC &g
cols walgs aslsl Ll 5 )b 5l 29,5 4 aie 0aiiS G pas 4455

Dy9re S e aSed Jood BB pue Slleg b g ol 5 mie sl 4l o sleiel LB e Lo
Wgd (g0 Cgme (Faio Slie 6l



:AC UPS & DC UPS gslo sncdrd JuSis gl J8los>

Single cou ,0) sl o Inverter 4 o,bL « Rectifier Jols slo ol sosms LS5 gl Jblas
(0 dalg3 Casmo 8,90 (ol 4o JelS ek (Line Diagram

: AC UPS 3L domslxo 05

Johiz aslen) Jsaz o B o Ll @) 4 Gilites jlae il o 5l e « b AC UPS arlxe ),y
w2l p oo 2l Load Demand aculow a5 Lo g a3ls  (5.2.1 §4.21 3.2.1

Skl

o LS)-L’L’ (S ot
s 45 sgas oolitul cilizee (glos bl 3 il coolitol o050 So I Lyld g dame balpd elal

: (Primary Batteries) aJql sl» ,bL -0-)
g oo 5,0 g oolatul LSS plply g oogs S uSI5 L a4 08 a6 bL oyl

: (Secondary Batteries) 4,56 sla ¢ bbL -0-Y
DSl o Do Ty o,bge o 5L ColilB 5L 5l e o 5kl ()
bl 525 plaST 58 a8 S5l (gaky el (551 5 (Gl (IS as g0 @ Blg o ]y 2156 slo (5 0L
8555 o (50 s 35555l 4 ko 5 Custe (slo0g 2SI iz
Nickle Cadmium L 5 Lead-Acid slo o bl 5l o)lge 55T 50 (Sl saio slaop )5 <lp
35,5 oo oolaul

10,5,L5 (5 5bl 5 (5Bl 33l dpuslora o9

Bges a9 5 OIS 4 wb lawl « DC 35l aculwe g —#-)

-y

_$



loaels” Jog ol =10
Lools’ g Loy =F-)-Y
loalS o VT le;  —$-)-Y

o o, o Bl oy —$-)-F
(721 56.2.1 Johor 4 £52)

gF:S ng.L:L: ).sl.....: Ao 09U
JESe la ¥ oy eSS o o)) daallS S ol (Brae 0l Il o 65 plo sl 1
ol 00 ylgie IEBE-std 1115-1992 o lasbiw] j0 a5 g, SeS a0 o 3 03,5 drlro |y o g

w20 oo b 65l oS ple

s Temperature Derating Factor 4 Kt (Capacity Raring Factor) col,s ¢ bg, cpl ,o
gty ol ool Le(ﬂ 580 dwlme 4y dx g g 0093 e Hlwn )0 6 5L i b peiins alayl)

eman 3 il ligabl o0 ol Slsle oo 5| g3 o WD SIZE 1531 05 51 oolicisl b ypizean
«&ls » Battery Layout 4 Battery Stand ;ldos 4

5L 6L by dmlxe

o delme bl (Bran cele el 5 bl 5L loy JS @ azgi bbb 55l 6l oY Ol
Package ;| osliial gz g 5l 4 azg 55l 6k oloz dmelre (a0 v 4S5 05
55 Ol Slslrs a5 058 (o0 carge ol (nl il (oo 55k SOL 5 2X100% L 5 2X50%)
ol « 2x50% Package !y Jg o5 ©,50 2X100% Package sl plp g0 & jga o550
S35 o S50 065l 5ok Slaslms 1 65 he el ppal 955 il b Ly Slaslons

Light Naphtha 55, 4 bgw 40 « AC UPS & DC UPS clowlxe b i olis] cgs

23,5 o «l,| Hydrotreating and Isomerization Project in Tehran

_$-Y

R

-Y



CONTENTS

STANDARD AND REFERENCES

110 VAC UPS SIZING FOR SITE

110 VAC UPS SIZING FOR TANKAGE

110 VAC UPS SIZING FOR FLARE

SUBSTATION X BATTERY AND BATTERY CHARGER SIZING

SUBSTATION 2X BATTERY AND BATTERY CHARGER SIZING




STANDARD AND REFERENCES

Specification for AC UPS

Specification for DC UPS

IEEE Recommended practice for sizing IEEE-std 1115-1992
Nickel Cadmium batteries for stationary

Applications

110 VAC UPS SIZING FOR SITE

2.1 CALCULATION BASIS

2.1.1  UPS system shall be supplied redundant system as per basic design requirement.

2.1.2  Spare capacity shall be minimum 20% of initial peak loads.

2.1.3  Load list for I110VAC UPS system shall be followed as per the single line diagram
for 110VAC UPS system.

2.2 CALCULATION

2.2.1 UPS load List



No. Load Description Load Demand
(KW)

1 DCS panel 15
2 ESD panel 5

3 UCP panel 15
4 Paging panel 1

5 Fire alarm panel 2
6 CCTV 0.5
7 Nitrogen unit 3

8 PDCS 3

9 AT-18501 1.2
10 | AT-18502 1.2
11 | AT-18503 0.18
12 | AT-18508 0.18
13 | AT-18504A 0.18
14 | AT-18504B 0.18
15 | AT-18505 0.18
16 | AT-18506 0.2
17 | AT-18507 0.2
18 | AT-18001 0.2

Total 48.4

2.2.2  Determined capacity for UPS

- Calculated total KW (continuous load only):
48.4 KW

- Capacity including future load growth (20% spare):
58.08 KW

- The hold up time of system shall be determined in data sheet

2.3 CONCLUSION

1)  The selected capacity for 110VAC UPS is 59 KW for 2 set (Redundant type) as above
calculation basis, but it shall be finalized after more accurate information.

2)  The battery capacities for UPS shall be determined by vendor & the vendor’s
calculation will be reflected on data sheets later.



3. 110 VAC UPS SIZIGN FOR TANKAGE

3.1 CALCULATION BASIS

3.1.1  UPS system shall be supplied redundant system as per basic design requirement.

3.1.2  Spare capacity shall be minimum 20% of initial peak loads.

3.1.3  Load list for 110VAC UPS system shall be followed as per the single line diagram for
110VAC UPS system.

3.2 CALCULATION

3.2.1 UPS load List

No. Load Description Load Demand
(KW)
1 PLC 2
2 Paging 0.24
3 Fire & gas detection panel 0.15
4 CCTV 0.5
Total 2.89

3.2.2  Determined capacity for UPS

- Calculated total KW (continuous load only):
2.89 KW

- Capacity including future load growth (20% spare):
3.47 KW

- The hold up time of system shall be determined in data sheet

3.3 CONCLUSION

1) The selected capacity for 110VAC UPS is 4 KW for 2 set (Redundant type) as above
calculation basis, but it shall be finalized after more accurate information.



2) The battery capacities for ups shall be determined by vendor & the vendor’s
calculation will be reflected on data sheets later.

4. 110 VAC UPS SIZING FOR FLARE

4.1 CALCULATION BASIS

4.1.1  UPS system shall be supplied redundant system as per basic design requirement.

4.1.2  Spare capacity shall be minimum 20% of initial peak loads.

4.1.3  Load list for I10VAC UPS system shall be followed as per the single line diagram for
110VAC UPS system.

4.2 CALCULATION

42.1 UPS load List

No. Load Description Load Demand
(KW)
1 PLC 2
Total 2

4.2.2  Determined capacity for UPS

- Calculated total KW (continuous load only):
2 KW

- Capacity including future load growth (20% spare):
24 KW

- The hold up time of system shall be determined in data sheet

10
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4.3 CONCLUSION

1))

2)

The selected capacity for 110VAC UPS is 2.5 KW for 2 set (Redundant type) as
above calculation basis, but it shall be finalized after more accurate information.

The battery capacities for UPS shall be determined by vendor & the vendor’s calculation
will be reflected on data sheets later.

SUBSTATION X BATTERY AND BATTERY CHARGER SIZING

5.1 CALCULATION BASIS

5.1.1

5.1.3

The battery and battery charger will provide the reliable power supply at 110VDC for
400V, 6.3 KV & 20 KV switchgear.
The below loads come on simultaneously:

- Trip breaker and Alarm, first 1 minute

- Closing breaker , lasting 1 minute

- Indicating lamp, relays , continuous 4 hours

The battery will have a capacity suitable to maintain DC loads for 4 hours.

Capacity in ampere hour will be selected based on the duty cycle curve of DC loads,
considering the loading pattern during 4 hours.

The No’s of cells of the battery and end voltage of discharge cell will be so selected
as to maintain the load and DC voltage above the minimum permissible value.

The rating of charger shall be adequate to feed the DC load requirement with
minimum 20% spare capacity.

During normal operation i.e. the float mode, both chargers feed the load and float the
battery. In case of failure of either charger, the other charger automatically goes in
float mode & float charger the battery while feeding the load.



5.2 CALCULATION PROCEDURE

52.1 DC Load Summary
Req’d First Next Last
Item Cell No. Function power Imin. 238Min. 1 Min.
w \W4 \W4 \W4
6 ACSB tripping coil 15 90
400V 6 ACB closing coil 15 90
SWGR 6 ACB spring charging motor 110 660
9 ACB alarm & indication, protection total 651 651 651
relay and control circuit
12 VCB tripping coil 140 1680
12 VCB closing coil 140 1680
12 VCB spring charging motor 350 4200
6.3 KV 16 VCB alarm & indication, protection total 1092 1092 1092
SWGR relay and control circuit
17 VCS alarm & indication, protection total 1173 1173 1173
relay and control circuit
4 VCB tripping coil 140 560
20 KV 4 VCB closing coil 140 560
SWGR 4 VB spring charging motor 350 1400
5 VCB alarm & indication, protection total 341 341 341
relay and control circuit
5587W | 3257TW | 11847 W
508 A | 296 A | 107.7A

12




13

522

523

Duty Cycle for DC System

Battery type: Nickel Cadmium

Battery Back-up time for switchgear protection & control: 4 hours
Nominal voltage/ capacity of cell: 110/1.2 volts
End cell voltage: 1.14 volts
DC system voltage limits (= 10%)

Duty cycle for DC system:

Capacity rating factor (Kt)

The following Kt factor will be finalized after selection of battery manufacturer based

Max 121 volts
Min 99 volts
|
A 107.7 A
50.8 A
29.6 A
Imin . 238min Imin >

on the manufacture’s technical data.
The below data for calculation is preliminary (refer to attachments #1)

Period | Loads (A) | Duration (min) | Capacity Removed (Ah)
1 50.8 0.85
2 29.6 238 117.41
3 107.7 1.8
120.06 Ah
Section 1 | Section 2 | Section 3
1 1 min 238 min 240 min
kt, 0.73 4.52 4.52
2 1 min 238 min
kt, 0.73 4.52
3 1 min
kt, 0.732
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Calculation for battery

Expected Minimum Cell Mfg:
Temp: 20 deg C cell Voltage 1.20 Cell type : Ni-Cadmium
<2> <3>*
<> Duration Time of end Capacity temp. Required section size
Load change in . Of section Rating Deratin .
Of period . g <]>x<2>:<3>
(ampere) Load (Amp.) (minutes) (minutes) Factor at Factor —Rated Amp Hrs
(In- In-1) T Min. Rate Y P
(kt) Min 0 C
SECTIONT1 —IF I2 IS GREATER THAN I1, GO TO SECTION 2 Pos Val. Nge. Val.
11=50.8 11-0=50.8 Mil=1 T=MI1=1.0 0.73 0.73 50.8
SECTION2 —IF I3 IS GREATER TRAN I2, GO TO SECTION 3 section 1 Total 76.99
11= 11-0= Ml= T=M1+M2=
2= 12-11= M2= T=M2=
Section2 Sub Total
SECTION3 —IF 14 IS GREATER TRAN I3, GO TO SECTION 4 Total
11=50.8 11-0=50.8 Ml=1 T=M1+M2+M3=240 4.52 0.92 249.58
12=29.6 12-11=-21.2 M2=238 T=M2+M3=239 4.52 0.92 -104.16
13=107.7 13-12=78.1 M3=1 T=M3=1 0.73 0.73 78.1
Section 3 Sub Total 327.68 -104.16
Total 223.52
Maximum section size:
1 2 3
Section Margin & aging Selected
factor Value
(x1.25)
223.52 AH 279.4 AH 2x161 AH

(Refer to attachment#2)

525

Battery charger capacity calculation

The battery chargers will be sized in accordance with the following formula:

20% Charging current of battery + Permanent Load = Battery charger Ampere
Battery charger Ampere + 20% spare = Total Battery charger Ampere

(2x161x0.2)+29.6= 94A

94x1.2=112.8A
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5.2.6

Conclusion

ITEM CALCULATED SELECTED
Battery 279.4 Ah 2x161 Ah
Charger 112.8 A 115 A

SUBSTATION 2X BATTERY AND BATTERY CHARGER SIZING

6.1 CALCULATION BASIS

6.1.1

The battery and battery charger will provide the reliable power supply at
110 VDC fro 400 V & 6.3 KV switchgear.

The below loads come on simultaneously:
- Trip breaker and Alarm, first 15 minutes

- Closing breaker, lasting 15 minutes
- Indicating lamp, relays, continuous 3:30 hours

The battery will have a capacity suitable to maintain DC loads for 4 hours.

Capacity in ampere hour will be selected based on the duty cycle curve of
DC loads, considering the loading pattern during 4 hours.

The No’s of cells of the battery and end voltage of discharge cell will be
so selected as to maintain the load and DC voltage above the minimum
permissible value.

The rating of charger shall be adequate to feed the DC load requirement
with minimum 20% spare capacity.



During normal operation i.e. the float mode, both chargers feed the load
and float the battery. In case of failure of either charger, the other charger
automatically goes in float mode & float chargers the battery while
feeding the load.

6.2 CALCULATION PROCEDURE

6.2.1 DC Load Summary
Req’d First Next Last
Item Cell No. Function power 15 Min. | 210Min. | 15 Min.
W W W W
2 ACB tripping coil 15 30
400V 2 ACB closing coil 15 30
SWGR 2 ACB spring charging motor 110 220
5 ACB alarm & indication, protection total 217 217 217
relay and control circuit
2 VB tripping coil 140 280
6.3 KV 2 VCB closing coil 140 280
SWGR 2 VCB spring charging motor 350 700
4 VCB alarm & indication, protection total 268 268 268
relay and control circuit
T9SW | 485W | 17I5W
72 A 44 A 15.6 A
6.2.2  Duty Cycle for DC System

16

Battery type: Sealed Lead-Acid

Battery Back-up time for switchgear protection & control: 4 hours

Nominal voltage/ capacity of cell: 110/2 volts

End cell voltage: 1.8 volts

DC system voltage limits (= 10%) Max 121 volts
Min 99 volts
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6.2.3

Duty cycle for DC system:

72 A

4.4 A

156 A

15min '

210min

. 15min

Capacity rating factor (Kt)
The following Kt factor will be finalized after selection of battery manufacturer
based on the manufacture’s technical data.
The below data for calculation is preliminary (refer to attachments #4)
Period | Loads (A) | Duration (min) | Capacity Removed (Ah)
1 7.2 15 1.8
2 4.4 210 15.4
3 15.6 15 3.9
21.1 Ah
Section 1 | Section 2 | Section 3
1 15 min 210 min | 240 min
kt, 0.7 4.51 4.86
2 15 min 210 min
kt, 1.42 4.51
3 15 min
kt, 0.7

v
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6.2.4

Calculation for battery

Expected Minimum Cell Mfg:
Temp: 20 deg C cell Voltage 1.20 Cell type : Ni-Cadmium
<2> <3>*
<> Duration Time of end Capacity temp. Required section size
Load change in . Of section Rating Deratin .
Of period . g <]>x<2>:<3>
(ampere) Load (Amp.) (minutes) (minutes) Factor at Factor —Rated Amp Hrs
(In- In-1) T Min. Rate Y P
(kt) Min0 C
SECTIONT1 —IF I2 IS GREATER THAN I1, GO TO SECTION 2 Pos Val. Nge. Val.
11=7.2 11-0=7.2 MI1=15 T=M1=15 0.7 0.9 5.6
SECTION2 —IF I3 IS GREATER TRAN I2, GO TO SECTION 3 section 1 Total 5.13
I1= 11-0= Ml= T=M1+M2=
2= 12-11= M2= T=M2=
Section2 Sub Total
SECTION3 —IF 14 IS GREATER TRAN I3, GO TO SECTION 4 Total
11=7.2 11-0=7.2 MI1=15 T=M1+M2+M3=240 4.86 0.9 38.88
12=4.4 12-11=-2.8 M2=210 T=M2+M3=225 4.68 0.9 -14.56
13=15.6 13-12=11.2 M3=15 T=M3=15 0.7 0.9 8.71
Section 3 Sub Total 47.59 -14.56
Total 33.03
Maximum section size:
1 2 3
Section Margin & aging Selected
factor Value
(x1.25)
33.03 AH 41.29 AH 2x50 AH

(Refer to attachment#4)

6.2.5

6.2.6

Battery charger capacity calculation

The battery chargers will be sized in accordance with the following formula:

20% Charging current of battery + Permanent Load = Battery charger Ampere
Battery charger Ampere + 20% spare = Total Battery charger Ampere

(2x50%0.1)+4.4= 14.4 A

14.4x1.2=17.28 A

Conclusion
ITEM CALCULATED SELECTED
Battery 52.49 Ah 2x50 Ah
Charger 17.28 A 20 A




