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ESQ | H: 26988 I _ | 77L—hFT E50 | H:269.8 I 7JL—hFT
100A W: AJ/R ﬁ | Max 35kA 480/240\/ I50A W A’/R \ Max 35kA 480V
295A | 156~461 R Receptacle/Drop Cord :100A 156~461 ﬁ‘ Receptacle/Drop Cord
— 800A ‘oo
EQQ | H 20638 F 7 JL—HET EQ0 | H: 20638 1 7 JL—HFT
100A | WiAR s | Max 22kA 480/240V J50A | WAR od® | Max 22kA 480V
so5A | 153~458 8§ | Receptacle/Drop Cord 156~461 of§ | Receptacle/Drop Cord
295 ~ 400A °
~ 800A e
E12 | H 16510 3JL—hET E12 H: 165.10 3JL—h=FT
1004 | W 1524 Bl 2N oeoA | W:15240 60A 240V
2o5a | D:263.50 Receptacle/Drop Cord(2) || 757, | 0:262.50 Drop Cord(3)
800A
E25 | H: 228560 6 JL—hET E25 | H:3401 : 6 JL—HFET
100A | W:397.76 =) RILAEE Jeop | We45745 125A 240V
;,5 A | D635 Receptacle/Drop Cord(3) 400A | D635 Receptacle/Drop Cord(3)
z 800A ~
E28 | H: 22860 7 JL—HET E36 | H: 25400 6 JL—HFET
100A | W:203:20 Receptacle/Drop Cord(3) || op, | w: 25400 100A 415/480V
2o5A | D:66.04 60A 240V 400A | D:77.09 22,000AIC
800A Receptacle/Drop Cord
E37 | H 254.00 L 6 JL—HET E40 | H:177:80 4JL—hET
100A | W:165.10 60A 415/480V c0A | WoAR Max 125A 240V
Soma | Di12929 22,000AIC = D:133.35 Receptacle/Drop Cord
2 Receptacle/Drop Cord(2) S
800A
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Architecture
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Mounting
Hardware |
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Off Unit
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INTRODUCING THE
380V DIRECT CURRENT
EXPERIENCE CENTER

See firsthand how “flexible redundancy” is revolutionizing data center power,

STarlLne

DC SOLUTIONS

UNIVERSAL ELECTRIC CORF.

380V DC OUTPUT FEED ——5 STARLINE BUSWAY
pr— B W 8 e L
TO
| CHIP2GRID" "l"l"‘
— e RSN
RECTIFIER = = : == E
RECTIFIER| 31 i | = _ |l 0
DC-UPS Bl | — BATTERY z . B o
Isisf ' - | CaBINET o ' 2
T L AL 3 - ;8
Isief i
} a
AC INPUT SERVER RACK (TYPICAL)
FEED IN-ROW COOLER RACK. (TYPICAL)
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380V DIR_CT CURR

—NT CAN POW

YOUR DATA CENTER NOW.
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HVDCT —45t> 45—

I StoRLiNE DIRECT CURRENT, |
be SoLutions BETTER RESULTS. |

DC SOLUTIONS

Bottery Rack

cabinet(s) A

Comparison of the power distribution path for both power delivery systems. 480 Vac (top) and
400 Vdc (bottom).
23
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90% X 97% X 90% X 8% =67/%

Chip2Grid™ Technology

7% X 99% X 94% < 86% =/0%

The current wars of Edison/Westinghouse sre obviously history, but is there an actual winner or just & temparary
leeder? Ask a neighbor, friend or associate and the answer would most likely be that Westinghouse, advocste of
AC, is the clear winner. Who could argue? Doesn't ALMOST 1009 of the utlities on North America fransform
energy to electric power and distribute it via AC circuits? Don't ALMOST 100% of the homes in the United
State use, 240VAC, split to & popular 120VAC DISTRIBUTION? So when Virginia Tech informs us that 80%
of the energy/power/electnoty consumed in the US goes through semi-conductor technology; this means that
a substantial amount of the energy consumed is converted, often many Bmes from AC 1o DC, then DC to AC,
. s lre then back to DC within semiconductor devices. We should also note that at MIT's Fusion Initiative, future power

St a rI I n e *i ﬁ *;I. & L ) generafion using sea water as a fuel will produce electricity which is DC and be distributed via superconductor
technology. With the creation of smart grid {echnology and aliernate energy solutions the concept of DC Micro
Gnids is infroduced. As we entered a new millennium, and power density was becoming the topic of discussion, cur

lsl ﬁ %ﬁ M—c.ﬁ. *I engineers found it useful 1o fook for sofutions starting with the load rather than starfing with the gnd. This helped
I‘ = uncover solufions which lead to the initiative of using 380VDC drectly nto IT equipment. The Chip2Grid™ process ‘I

helps explain the approach to Direct Fower Technologies, Inc. (DFTI) patented technology.
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HVDC 250A{L#k

GM250T5 HVDC Housing GM250T5 HVDC StorlLinE

Saction End Feed Unit TV T
b 1lmm
"rF
128mm
i
i
wpring msureim “ lsrxlnq pressure
*Spring-pressure” channel busbar ——— I Amed W ArmI OBy
US Pat, # 5,039,584 e i
. Standard
o B e IOé
............. = o i i ,_ —
Toot Force Catalog Number Selection
Housing sections are joined by inserting the Catalog No. Description Weight |
Bus connector which fits into the channels of GMEF250T5-4pc | Standard End Feed, 4 Pole — |5
the adjoining section. The installation tool is :zee':szv;d Eeed, 4 Pole -
then rotated to force blades into slots. GMEF250T5-4DCR | 380 HVDC 50 kg
Catalog Number Selection
Catalog No. Description Length Weight
250 Amp 4 Pole - 2.5 15.5
GM25075-4DC-2.5 | 280 HVDC Metre Kgs 26
o
I5) FE R R A apca | 250AmpaPole= | 10 | 6.2
GM2A5015-3DC:1 380 HVDC Metre Kgs




DC Plug-In Tap-Off Unit

StarlinE

DC SOLUTIONS

Plug-In Units

STARLINE Track Busway: B250T5, 8400TS, B8OOTS Systems

Standard Plug-in units

£36, £50 or ES0 series enclosures are
used to tap off power from the Busway
with @ wide variety of davice
configurations. The Plug-in unit is rated
up to 100 Amps, contains circuit
breakers and will be locked into
position with a locking mechanism.

For configuration possibilities, consult
the factory. There many pessible
configurationsfor circuit breaker drep
cord applications within the same
enclosure. The units will be shipped
completely assembled from the
factory based on part number
selection including drop cords,
breakers and optional meters.

Drop cord assemblies utlize APP
connectors up to 30 Amps and Hubbell
Connectors for 60 Amp and 100 Amp
applications. Connectors are qualified
by UL to the requirements of DC
voltage up to 550 VDC with rated
current up to 100 Amps.

550VDC. 100AE Txt It

Configuration

Poles & Corm Dia,
Amps | wires | Connector Plug Plug Connzctor Recaptacie InChzs
o 2P GV {@,’ HEL30PSVIDC | HELI3ICEWIDC | HELSIIRBWDC &8T5 - 1.26"
L =
en | zrpow = HBLGOPEVODC | HEL360CBVODC | HEL3GOREWDG 50'- 145"
o | 2P ow HEL3100PBVWIDC | HEL3100CEVODC | HBL3100REWDS | 1.065° - 194"
G CHPEERE

27| starlinedcsolutions.com
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DC SOLUTIONS

Metered Plug-In Units

STARLINE Track Busway: B250T5, B400TS, B80OTS Systems

Standard Metered Plug-in Units

End power feeds and Plug-in units are available with monitoring option. M32
and M33 meters, installed in the units provides voltage, current, power and
energy measurement. Meters have embedded Ethernet connectivity Modbus
RTU and SNMP communication capability. Different DC shunt resistor can be
used based on required load current and needed accuracy.

The meter is connected in 2 3-wire configuration, accepts a DC voltage input
directly up tc 400 VDC (model dependent). The current can be measured
from a 50-100mV shunt; note that the current to be measured should not
exceed 2/3 of the shunt rating. For example, to measure 60A, a 100A shunt is
used which provides 0.5 % accuracy.

Software
Download the Iatest version from the website.

Communication Protocol
Medbus TCP/IP (Ethernet)

Ports
RJ-45 Ethernet (TCP/IP)

Gateway
Gateway can be used to convert Modbus TCP/I? to SNMP.

BE. B, EHFHRE=SF—{tE

Carling Breaker Designators

Indicator Ampersge Current Trip Curve Interupt Rating  Number of Poles
5106 154 250V/500V 11 (Ukerashort) 10K 2

5110 30A 440V 11 10K 2

ABB Breaker Designator
Trip Curve / TRIP

Indicator Amperage FRAME SIZEUNIT Interupt Rating  Number of Poles
H200 30100A T=TMD/TMA N=25kA 4
H201 60100A T=TMC/TMA N=25kA 4
H202 100100A T=TMD/TMA N=25xA 4

Description AIC Designatar
Default 15A Breaker S
Default S0A Breaker S

ABB Descripton  Current
Tmax TIN 500V
Tmax TIN 500V
tMaxTIN 500V

27
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U7IAA L-EZAU>Y CPM

NAFORDEIE. B, WE., BIRE. KVAKWKWhINEZ YT TED,

NAFZORDERE. ERIFFYTA 71w BEHINTLY

A CPME=%4— (Critical Power Monitor)H5MODBUS CDCIM

[T EMTEET,
T4 AT —fFZE. RUDEIRE]
O ~J1—J)L TCP/IP - MODBUS - BACNETZ H/R—
AT 3> & U TWI-FidEst
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AF—=Z1>2 CPMEZS—HH

’ [ Inteliigent Sensing Service: xY [ Gateway For SNMP % VB zabbixt34; Fyvati—F x7 [ cPM Home x Sl ()

- C [ 192.168.10.99/home htm! By | o [

StoarLiInE | Critical Power Monitor

TRACH BUSWAY

Firmware Version: M22276-116 v3.22

Home Feed Outlet BT Config

Summary | Devicelnfo | Comm.Info

Feed L1 Current % of Rated: 0.00 %

Feed L2 Current % of Rated: 0.00 %

Feed L3 Current % of Rated: 0.00 %
Calculated Neutral Current % of Rated: 0.00 %
Measured Neutral Current % of Rated: 9999.99 %

Voltage Average L-N: 60.63V
Total Power Factor: 0.000
Frequency: 52.99 Hz
Feed Total Apparent Power: 0.00 VA

Feed Total Active Power: 0.00 W
Feed Peak Total Active Power: 20491.78 W
Feed Total Reactive Power: 0.00 var
Feed Total Metered Energy: 0.165 kWh

Timestamp: 000 00:05:36
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IPHONEEIEI THDE=AXRYY

eee  SoftSank @ 2124 .

-
192.168.1.91 v}

s "“L'NEI hcal | wer Monit

Summary Davicelnfo | Comm.lofe

Feed L1

Fae

Current % o

L2 Curant % o
Feed L) Current % of Ratod

Calculnted Neutra Curent % ol Ratea: 0.00 %

Maasued Neutrad Current % of Ratad: 9969.99 %

Voltage Average LN 11813V
Toral Power Factor: 0,998
Frequercy: 60.02 Hz
Foeo Total Apperent Power 764,30 VA

Foed Tora! Active Pawar. T6271 W
Faed Peak Total Active Powe 1631.80 W
Fond Tots Fesctive Powsr. -40.35 var
Faad Total Metared Enargy: 0.001 kWh

Tmesiomg: 000 00:27:43

33
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Measured Parameters Accuracy

Measured Values | Real-Time

Feed Voltage L-N
Feed Vollage L-L
Feed Line Currents
Feed Watts

Feed VAR

o

Average

Min

Voltage rms Line - Neutral 0.5 % of Reading
Voltage rms Line - Line 0.5 9% of Reading
Line Current ms 0.5 % of Reading
Active Power, Watts ANSI 12.20 Class 05
Erergy, Wait-hours ANSI 1220 Class 05
+/-Reactve Fower, VARS ANSI 1220 Class 05
Apparent Power, VA ANSI 1220 Class 05
+/- 'Fbwer Factor 1.0 % of Reading
Frequency +/-01Hz

) FRBIERNS AL

Feed VA

Feed +/- Watt = hr,
Feed Power Factor
Outlet Line Currents
Outiet Watts

Qutiet VAR
Outiet VA

Qutiet +/- Watt - hr.

Qutlet Power Factor

Frequency

34
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(BE)ISURDA T Mg+l BEXS

CASE GROUND
Uses aluminum housing and no extra copper bar.

LE]

‘.
? ' \6 [l
DEDICATED GROUND
Extra bar in busway for ground. Everything tied together inside plugs. Bar and housing at same iEthXAashofEsE (T N, TT, IT X533
paa bt (JIS C 0364-3)
T5G
Llo
} ' | === = = L2o
?. ‘ ' L3 o
— ol "
X o]
PE z ;
T T
ISOLATED GROUND W ,-—~----—---—--1-—| i
T | WS SR i
Orange receptacles in plugs. Case ground isolated from copper ground bar. Isolated ground = B RIEES
carried back to panel by others. R
56 = [Fr—sw#]
= =N -
| TN-SHEEH TEFIZ5EL
= = \ @l Bt
v X E AV A EE,
e

5] &I RBRERIVERL 35




(Z%&) JIS C8364LIECHIRDE %R

F=1 JIE CE364s ECHEDER

EC Standards (EEiF)

EC Standards (ER1T)

JIE CE364 12008
AW R-2ols

(ME §: 2008488

EC&0435-1

Low—voltage switchzear and controlgear
azzemblies — Part 1: Type—tested and
partially tyvpe—tested azsemblies

EC 514351

" |Low—woltage switchzear and

controlgear azsembliess — Part 1:
Gieneral rules

(Publication date:
ALzust, 20711)

L

EC 614352
Fart 2: Power switchgear and
controlgear azsemblies

(Publication date:
Buzust, 2011)

ECa0435-2
Fart 2: Particular requirerments for busbar
trunling systems (busways)

EC 614356
Part &6: Busgbar trunking svstems
(buzways)

(Publication date:
hay, 2012)

NSEHIE {20085 TOl&E7ifELEES

(3E)

- JI= Ce36dlE 200eEs BT ECE0430—1 BT ECE0430-2 | I TE LRSS IR SR T ESN .
- EMiE, ECE0429-1. 60439-21F BEELL S, EC 61439-1, 614392, 6143060 R TECIRFE S - T 3. ZhcShE - JIsHE L

TN T,

IRTECHIEMERT. JI= CersANERAEEFRANE-T .
- JIE CEsA BB B—3MEE & ITECS1430-a DB B AFFRR I =T,
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