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Electrical and Supportive System Design for Data center

Academic Year 2014
By Adyvisor
Ms. Khanistha Thamoonred Asst. Prof. Dr. Pathomthat Chiradeja
Mr. Channarong  Karaket
Mr. Nattaphong  Rattanaphong
Mr. Teepakorn Tunsukee
ABSTRACT

The purpose of this project is to design electrical utility and supporting power system for
Data center. The computer programming is used to calculate and design the electrical system in real
dimension scale. The project includes the calculate and designing of branch circuit, feeder circuit
and main feeder circuit. The sign of circuit branches, conduit and stand-by generators are also

presented in main project.

Key word: Electrical system design/Load schedule/Data center/Telecommunication/

Supportive system
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AWUINTFIU National Electric Code Handbook 1999 (NEC) Turavo Article
347- Nonmetallic Conduit 1#i38n¥ene Reinforced Thermosetting Resin Conduit Bvareaene
Rigid Nonmetallic Fiberglass Conduit N30 Fiberglass Reinforced Epoxy Conduit IEERGIRIR
Uszianveaio RTRC 13 2 wilade

- RTRC Type BG 1#dmiuaiudsdulasassaziinounianefudane
W%@llﬂﬁﬁllﬁ} (BG = Below Ground)

9 o 1] A A A a 9 a ~ ~
- RTRC Type AG I msununumiloaunsodedu odedusziinounsa

worui nonseoluinla 1 luanunniaransodlalanla wadeeluiusalaunserild

NOIFNY) (AG = Above Ground)

v Y
A1519i 2.5 AUTUUAVDINDNN 3 BUA

Property HDPE CORRUGATE RTRC
High Density High Density
Material Fiberglass
Polyethylene Polyethylene
Weighr (V19 6 112) ~ 3.77 kg/m ~ 2.0 kg/m ~ 1.52 kg/m
Coefficient of Friction ~ 0.5 ** ~0.3 ~0.385
Inner Surface of Pipe Smooth Corrugate Smooth
Corrosion Resistance Good Good Good
Flame Resisitance No No Yes
Cable Fusion Yes Yes No
Maxximum Working Temp ~ 80 °C ~ 80 °C 110 °C
Gasker and
Connecting Method Welding, Screwing
Screwing

N1STULTINA - - ~ 1,900 Ibs/ft *
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- U IEC 60947-2 1@ 1 HenunnamIfanssiuaan99s lanail
Icu = Rated Ultimate Short-Circuit Breaking Capacity

(Switching Sequence O-t-CO)

[es = Rated Service Short-Circuit Breaking Capacity
(Switching Sequence O-t-CO-t-CO)
Iew = Rated Short-time Current Withstand

WBNIINUAIN TEC 60947-2 §a111)9 CB audny iz 1319911 (Utilization
Category) fo
Utilization Category A - "hjmmzﬁ%ﬁw Coordination Lﬁi’]x‘li]”lﬂllijﬁ Iew
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gashldlumsdunamnszua i luszuu i 1l

gashldlumssunamnszualfhluszuu dh 3 wla
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gasnlFlumssunamas liihveunieslSueinma
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" EERxPF.

gassz@nEamms 19maa -Power Usage Effectiveness (PUE)

U g’/
wasunanu llihnsszuy

PUE = - -
pasanasu lihaesgilnsal 1T



4.2 MpdaMIminUlvianlsasedana gl
4.2.1 MIMUIUN THAAINITIDULUAIAI

1995808Ua9d19 LT 1
i ldnamua 5 = 6x111.11

= 666.66

Hq v ¥ S
nszuan lEnNavua I = 5

666.66
40043

= 0.96

iHonsua 25% I - 0.96x1.25
= 1.2

nenly

- Circuit Breaker YU1A 15AT/30AF Y

- @nhene 1o T-4 (THW) vu1@ 3x 2.5mm?

_yaiuiinhdaswvesans il 4x14.5=17.2mm?

- 19¥1a HDPE U119 25 mm
) 1 Y J
4.2.2 M3 Inandevsdos gginsol IT

1995898 Rack 1.1

uanldnavua 5 = 2,000
Aq v ¥ S
nyzuan lEnaviua I = Vi
_ 2,000
230
= 8.7
L?}aﬂizuﬁ 25% | = 8.7x1.25

= 10.87

VA

VA



wonld

- Circuit Breaker 4U1® 15AT/50AF

v o

-gnhae i NYY viia 2x4mm?

- 19¥UA IMC YU 25 mm
4.2.3 MIMUIUNT1HAA2995808 UNIT LOAD IT

1995898 UL-1A
Sunanldnavua 5 = 9x 2,000

= 1,800 VA
S

Aq v &
ATLUAN IFNIHUA [ ¥ o

18,000
400+/3
— 25.98 A

HONILIE 25% I = 25.98 x1.25

325 A
wonly
- Circuit Breaker ¥U19 40AT/50AF

- dgnihae i NYY 11 4x10mm?

- Ne¥UA IMC YU1A 32 mm
4.2.4 MIMUIUNT1HAAI995808 Power Distribution Unit

1995898 PDU-1A

Pinaildhianua S = 3x18,000
= 54,000 VA
Hq 9 S
nszuanlEnaviua I - N
_ 54,000
4004/3

= 77.94 A



Lﬁﬂﬂizuﬁ 25% | = 77.94x1.25

= 97.43 A
onldy
- Circuit Breaker Y110 100AT/250AF

-ahae Wi NYY via 4x10mm?

- NowHa IMC Y118 32 mm
4.2.5 MIMUIUN IMAAI995808 Computer Room Distribution Board

1495808 CRDB-1A
5unanlenanua 5 = 6 x 54,000

> 324,000 VA

Aq v & S
nILUAN I FNIN A I = -

324,000
4003

= 467.65 A
Lﬁaﬂimﬁ 25% | = 467.65%1.25

= 584.56 A
raonly
- Circuit Breaker Y19 630AT/800AF

-gnhee Wi NYY vuia 4x10mmz2?

- SIUAUAIBYUIA 100 x100mm
o < Y a 4
4.2.6 MIMUIUNINTLANVIUVDINDUFNIIBS (BTU)

NNTUNIT BTU = ﬂ’sjﬁ X ¥1Ix I X a1 Q(MANUINR)

22 x40 x 4mm.

NI DIVUIA
4.2.7 MIMUIUNIAT Q (Cooling Load)

4.2.7.1 MIMUIUMNITZNINHUI Q1

INANNT QI (A)x(U)x(AT)

v a (v A ° Y
W1la gl WA1MITHINIANToU 0 0.19



151105909%04

FINVDIQUUYUAT

3la Q1

4.2.7.2 MUIUNTZIINDINANIGUDN Q2

22 x40 mm
880 mm’
(25-22)°¢c

3%

880x 0.19x 3

441,408 W 130 441.4 kW

NAFUMST Q2 = (BATMIMAIINIL/S) x (eumatlnulasulas kL)

N DIUUIA

b4
%

191U

ATt Lis

=
OUNIAL VD01 A

wld Q2

° v a Y
4.2.7.3 AMUIUNITEAINAITUAT Q3

INANUNIT Product Cooling Load

22x40x 4

3,520 mm’
e 27.1

0.0451 KJ/L
27.1x 0.0451

1.223 kW

(m) x(C, )x(AT)

A Y I ~ Y Y g’.} a % d=R ]
1UBN91N1 B4 Data Center Lﬂui‘ﬁaﬂ‘ﬂ?‘i13JﬂUﬂ\?uuqmwgﬂﬂl@ﬁﬁﬂf}.ﬂﬂimﬁ]ﬁhliJ

Wasuuilag

3 t4 4
4.2.7.4 MUIUN1Q 4 ﬂ'J']‘JJ%J’OuENﬂQ‘IJﬂﬁﬂ! HAZINNUYBY

4.2.7.4.1 mm%’aumﬂqﬂﬂm‘f Q (Watts) = (Watts) x (hours) / (24 hours)

90 x 2,000x 24/24

180,000 W 39 180 kW



v L k4 4
4.2.7.4.2 mmiaumnmaﬂuwmm”lmmn

Q (kW) = (No. of People) x (Heat Equivalent kW/People) x (Hours -

Occupied) / (24 Hours)

Heat Equivalent People = 145 W %30 0.145 kW

No. of People = 2

Hours Occupied = 4
= 145x2x4
= 1,160 W %30 1.16 kW

i

Total Cooling Load (=) = 441.4+1.223 + 180 + 116
o 623.78 kW
4.2.7.5.ﬁ1mmmizm1m§u BTU
NTUNIT BTU = ﬂ’?l}N X 813 x A X f’h Q(MANUINR)

= 10 x 30 x 4 x 623.78
= 750,000 BTU

¥ ue5u11a 100,000 BTU 314434 8 613

100,000 x 8

800,000 BTU
4.2.8 M3MUIUN 111aA995808 1AT09USVeIN 1A ALC

1995898 CRAC

U Tvaanavua Fuasvina 100,000 BTU
5anldnavua S = 16.5 kVA
Aq v ¥ -3

nyzuanlEnaviua I = Sx 1.443x 10

= 16,500 x 1.443 x 10
I = 23.80 A
IHONTLUE 25% Iy, = 23.80 x 1.25

I, = 29.75 A



wonly
- Circuit Breaker 4U1% 30AT/50AF

- idenldme lWihwuia 10 mm.

4.2.9 Mymualszansnums 1¥na3911 PUE

v Y
wasnu i lsnaualuszuulszanm 596,000 VA
a1y llihvealvaa IT Uszunw 360,000 VA

U g}l
wasauna Iy llihnsszuy

PUE = - -
pasanasu lihuesgilnsal 1T

E296,000 _, ec

360,000
3.0 Very Inefficient
25 Inefficient
2.0 Average
1.5 Efficient
1.2 Very Efficient

9 Y Yy Aa A a a Y o Y A
ATMNATTNUNAU BIWNDIVIN ;J:‘ﬂ‘ﬂ 2.5 Maaaaslseansnimms lenasanunim 14

wiitumi ldnnmssunaeglunaeiingsgiuie PUE = 1.655 Result AVERAGE



4.3 Mvenasaasmadammaalvaa lvlilhwed il

Ms1ef 4.1 asraaasmsvainase ivaa lihg UL 14

LOAD SCHEDULE

Project : Data Center

Panel No. : UL 1A Location: Server Room System: 3P 4W SN 400/230V
CKT Connected Load in (VA) Branch CB Conductors Conduit
No. Description P}ise Phlgse Phéise A(TA/?F Pole | (S, (?rlernl?:) Type Dia. | Type
1 Rack 1.1 2000 20/50 4 NYY 25 IMC
3 Rack 1.2 2000 20/50 4 NYY 25 | IMC
5 Rack 1.3 2000 20/50 4 NYY 25 IMC
2 Rack 1.4 2000 20/50 4 NYY 25 IMC
4 Rack 1.5 2000 20/50 4 NYY 25 | IMC
6 Rack 1.6 2000 20/50 4 NYY 25 IMC
7 Rack 1.7 2000 20/50 1 F: 4 NYY 25 MC
9 Rack 1.8 2000 20/50 4 NYY 25 | IMC
11 Rack 1.9 2000 20/50 4 NYY 25 IMC
8 Spare = 20/50 4 NYY 25 IMC
10 Space - 5 - - -
12 Space - - - - -
13
15
17
14
16
18
19
21
23
20
22
24
At Demand
Factor 100% | 6000 | 6,000 | 6,000 Main MCCB 3
Total Demand 40 AT /50 AF

Load 100% 18,000




M1 4.2 msuaasmstarhaseIvaalaihg Ppu 1A

LOAD SCHEDULE

Project : Data Center

Panel No. : PDU 1A

Location: Server Room

System: 3P 4W SN 400/230V

CKT Connected Load in (VA) Branch CB Conductors Conduit
No. Description Plﬁse Phgse Phése A(T[/S,F Pole | (<, (?rllﬁf) Type Dia. | Type
1 6000 10 NYY 32 IMC
3 UL1 6000 40/50 3 10 10 NYY 32 IMC
5 6000 10 NYY 32 IMC
2 6000 10 NYY 32 IMC
4 UL 2 6000 40/50 3 10 10 NYY 32 MC
6 6000 10 NYY 32 IMC
7 6000 10 NYY 32 IMC
9 UL 3 6000 40/50 3 10 10 NYY 32 MC
11 6000 10 NYY 32 IMC
8 o 10 NYY 32 IMC
10 Spare = 10 NYY 32 IMC
12 - 10 NYY 32 IMC
13
15
17
14
16
18
19
21
23
20
22
24
At Demand
Factor 100% | 18,000 | 18,000 | 18,000 Main MCCB 3P
Total Demand 54,000 70 AT /200 AF

Load 100%




M1 4.3 msuaasmstaiiaseInaaliihg CDB-Source A

LOAD SCHEDULE

Project : Data Center

Panel No. : CDB-Source A

Location: Server Room

System: 3P 4W SN 400/230V

CKT Connected Load in (VA) Branch CB Conductors wire way
Description [~ phase Phase Phasc | ATAF : SIZE SIZE
No. A B C ) Pole (iLA) (mm.) Type (mm.)
1 18000 25 NYY
100/
3 PDU Al 18000 3 10 25 NYY
250
5 18000 25 NYY
2 18000 25 NYY
100/
4 PDU A2 18000 3 10 25 NYY 100x100
250
6 18000 25 NYY
7 18000 25 NYY
100/
9 PDU A3 18000 3 10 25 NYY
250
11 18000 25 NYY
8 18000 25 NYY
100/
10 PDU A4 18000 3 10 25 NYY
250
12 18000 25 NYY
13 18000 25 NYY
100/
15 PDU A5 18000 3 10 25 NYY
250
17 18000 25 NYY
200x100
14 18000 25 NYY
100/
16 PDU A6 18000 3 10 25 NYY
250
18 18000 25 NYY
19 18000 25 NYY
PDU A7 100/
21 18000 3 10 25 NYY
(spare) 250
23 18000 25 NYY
20
22
24
At Demand
Factor 100% 108000 108000 108000 Main MCCB 3P
Total Di d
otal Deman 324000 500 AT / 630 AF

Load 100%




M3 4.4 msudasmstarhaseInaa liihg Mup-1a

LOAD SCHEDULE

Project : Data Center

Panel No. : MUP-1A

Location: UPS Room

System: 3P 4W SN 400/230V

CKT Connected Load in (VA) Branch CB Conductors wire way
Description [~ phase Phase Phase | AT/AF ~ SIZE SIZE
No. A B C s Pole | (S, (mm.) Type (mm.)
1 75,000 2x70 NYY
500/
3 UPS-1 75,000 3 20 2x70 NYY 100 x 100
630
5 75,000 2x70 NYY
2 75,000 2x70 NYY
500/
4 UPS-2 75,000 3 20 2x70 NYY 100 x 100
630
6 75,000 2x70 NYY
7 i 2x70 NYY
500/
9 UPS-3 = 3 20 2x70 NYY 100 x 100
630
11 - 2x70 NYY
8 ~ - -
500/
10 Spare = 3 20 = - -
630
12 - - -
13 - 3 -
500/
15 Spare 3 3 20 - - -
630
17 = = -
14
16
18
19
21
23
20
22
24
At Demand
Factor 100% 150,000 150,000 150,000 Main MCCB 3P
Total Di d
otal Deman 450,000 900 AT /1,500 AF

Load 100%




M1 4.5 MsnaasnstarhaseInaa lwihg EMDB

LOAD SCHEDULE
Project : Data Center
Panel No.: EMDB Location: MDB Room System: 3P 4W SN 400/230V
CKT Connected Load in (VA) Branch CB Conductors wire way
o, Description Pthe Ph}gse Phgse A(T/@F Pole | <, (?l’llif) Type (?l’llif)
1 150000 3x300 NYY 3x125
900/
3 MUP-1A 150000 1200 3 3x300 NYY 3x125
5 150000 3x300 NYY 3x125
2 - 3x300 NYY 3x125
900/
4 MUP-2A y -, 3 3x300 NYY 3x125
6 - 3x300 NYY 3x125
20
7 2 i, B, -
9 Spare d : : 3 - -
11 - : - -
3 A i B, -
10 Spare 3 : - - - -
12 - < - -
13
15
17
14
16
18
19
21
23
20
22
24
At Demand
Factor 100% | 150,000 | 150,000 | 150,000
Main MCCB 3P
Tiza; fle&;;r:d 450,000 1000 AT / 1200 AF




M1 4.6 MLaaINstarhas e Inan lWihg ELT-SERVER

LOAD SCHEDULE
Project : Data Center
Panel No.: ELT-SERVER Location: Control Room System: 3P 4W SN 400/230V
CKT Connected Load in (VA) Branch CB Conductors Conduit
No. Description Phgse Ph}gse Phélse A(T:;,F Pole | &, (?rllﬁf) Type Dia. | Type
1 PLUG 1 5,000 30/50 1 10 VAF - -
3 PLUG 2 5,000 30/50 1 10 VAF - -
5 HOT PLUG 5,000 30/50 1 10 VAF - -
2 Lighting 1 666.66 15/30 1 2.5 VAF - -
4 Lighting 2 666.66 15/30 1 2.5 VAF - -
6 Lighting3 666.66 15/30 1 2.5 VAF - -
7 Lighting 4 666.66 15/30 1 2.5 VAF - -
9 Lighting 5 666.66 15/30 1 % VAF - -
11 Lighting 6 666.66 15/30 1 10 2.5 VAF - -
8 Lighting 7 666.66 15/30 1 2.5 VAF - -
10 Lighting 8 666.66 15/30 1 2.5 VAF - -
12 Lighting 9 666.66 15/30 1 2.5 VAF - -
13 Lighting 10 666.66 15/30 1 2.5 VAF - -
15 Lighting 11 666.66 15/30 1 2.5 VAF - -
17 Lighting 12 666.66 15/30 1 2.5 VAF - -
14 Spare 3 . - 2.5 VAF - -
16 Spare = - = 2.5 VAF - -
18 Spare - - - 2.5 VAF - -
19
21
23
20
22
24
At Demand
Factor 100% 7,666.64 | 7,666.64 | 7,666.64 Main MCCB 3P
Titoaifle(;r(;l/l;d 22.999.92 50 AT /63 AF




M1 4.7 MynudasnstarhaiseInaa lwihg DB-ESSENTIAL

LOAD SCHEDULE

Project : Data Center

Panel No.: DB-ESSENTIAL Location: Control Room System: 3P 4W SN 400/230V
CKT Connected Load in (VA) Branch CB Conductors wire way
Description [~ phase Phase Phase | AT/AF ~ SIZE SIZE
No. A B C @ | Pole |6 | (mm) Type (mm.)
1 7,666.64 16 NYY
50/
3 ELT-Server 7,666.64 3 16 NYY 50 x 50
63
5 7,666.64 16 NYY
2 10,100 16 NYY
50/
4 ADMIN-ROOM 10,100 3 16 NYY 50 x 50
63
6 10,100 16 NYY
7 960 4 NYY
SECURITY-ROOM 1 0/
9 ) 960 3 10 4 NYY 50 x 50
15
11 960 4 NYY
8 3400 16 NYY
50/
10 Office LC 3400 3 16 NYY 50 x 50
63
12 3400 16 NYY
13 Spare - 15/30 1 B - -
15 Spare = 15/30 1 - - -
17 Spare = 15/30 1 - - -
14
16
18
19
21
23
20
22
24
At Demand
Factor 100% 22,126 22,126 22,126 Main MCCB 3P
Total Demand 130 AT/ 150 AF
Load 100% 67,000




M519N 4.8 msuaasmstarhaseInaaliihg ALc-A

LOAD SCHEDULE
Project : Data Center
Panel No.: ALC-A Location: Control Room System: 3P 4W SN 400/230V
CKT Connected Load in (VA) Branch CB Conductors wire way
Description [~ phase Phase Phase AT/A 1c SIZE SIZE
No. A B C (/Ii) Pole kA (mm.) Type Zone (mm.)
1 5,500 10 NYY
30/
3 CRAC 1 5,500 3 10 10 NYY A
63 100
5 5,500 10 NYY
X
2 5,500 10 NYY
30/ 100
4 CRAC2 5,500 3 10 10 NYY A
63
6 5,500 10 NYY
7 5,500 10 NYY
30/
9 CRAC 3 5,500 3 10 10 NYY B
63 100
11 5,500 10 NYY
X
8 5,500 10 NYY
30/ 100
10 CRAC4 5,500 3 10 10 NYY B
63
12 5,500 10 NYY
13 5,500 10 NYY
30/
15 CRACS 5,500 3 10 10 NYY C
63 100
17 5,500 10 NYY
X
14 5,500 10 NYY
30/ 100
16 CRAC 6 5,500 3 10 10 NYY C
63
18 5,500 10 NYY
19 5,500 10 NYY
30/
21 CRAC7 5,500 3 10 10 NYY D
63 100
23 5,500 10 NYY
X
20 5,500 10 NYY
30/ 100
22 CRACS 5,500 3 10 10 NYY D
63
24 5,500 10 NYY
At Demand
Factor 100% | 44000 | 44,000 | 44,000 Main MCCB 3P
Total Demand 250 AT /400 AF
Load 100% 132,000




M9 4.9 msndasmstarhaseInaa liihg Mup-3a

LOAD SCHEDULE

Project : Data Center

Panel No. : MUP-3A

Location: UPS Room (A/C)

System: 3P 4W SN 400/230V

CKT Connected Load in (VA) Branch CB Conductors wire way
Description [~ phase Phase Phase | AT/AF ~ SIZE SIZE
No. A B C s Pole | (S, (mm.) Type (mm.)
1 35,000 2x70 NYY
200/
3 UPS-1 35,000 3 20 2x70 NYY 100 x 100
630
5 35,000 2x70 NYY
2 35,000 2x70 NYY
200/
4 UPS-2 35,000 3 20 2x70 NYY 100 x 100
630
6 35,000 2x70 NYY
7 i 2x70 NYY
200/
9 UPS-3 = 3 20 2x70 NYY 100 x 100
630
11 - 2x70 NYY
8 ~ - -
200/
10 Spare = 3 20 = - -
630
12 - - -
13 - 3 -
200/
15 Spare 3 3 20 - - -
630
17 = = -
14
16
18
19
21
23
20
22
24
At Demand
Factor 100% 70,000 70,000 70,000 Main MCCB 3P
Total Di d
otal Deman 210,000 400 AT / 630 AF

Load 100%




M1 410 Msraaamssamaiseivaaluihg MDB

LOAD SCHEDULE
Project : Data Center
Panel No.: MDB Location: MDB Room System: 3P 4W SN 400/230V
CKT Connected Load in (VA) Branch CB Conductors wire way
o Description P}ﬁse Ph];se Phélse A"(I‘A/)\F Pole | S, (iIHZn]jZ) Type (iIHZn]jZ)
1 19300 25 NYY
3 DB-SERVICE 19300 120/ 150 3| B 25 NYY 150
5 19300 25 NYY
2 23000 95 NYY
4 e 23000 130/ 150 3 18 95 NYY 150
ESSENTIAL
6 23000 95 NYY
7 70000 3x120 NYY 3x150
9 MUP-3A 70000 400/ 630 3 20 | 3x120 NYY 3x150
11 70000 3x120 NYY 3x150
8 150000
10 EMDB 150000 1000/1200 | 3 | 50 BUS BAR IN CASE
12 150000
13
15
17
14
16
18
19
21
23
20
22
24
o bemand | 262300 | 262,300 | 262,300 Main MCCB 3P
1500 AT / 1600 AF
Total Demand
Load 100% 786,900 Ic <= 65 kA
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