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Type Manufacturer  Product Name Catalog Number Descirption Lamp Voltage  Ballast/Power Supply Watts Location
D1 Erco Quintessence 47655.000 Axially symmetrical downlight for Osram Sylvania 277 ICF-2526-H1-LD@277 36 Lounge and
m Double Washlight uniform wall washing. Bright anodised|CF32DT/E/IN/841/EC Advance CFL Ballast Locker Room
aluminum reflector. Transluscent, o] Ceiling
1 plastic wide diffuser. Recessed
D2 Erco Quintessence 46459.000 Adjustable recessed spotlight. Philips MasterColor |277 MH-P39-G Advance 45 Lobby
Recessed Spotlight Adjustable cast aluminium reflector, |CDM-TC Electronic MH Ballast
— 0° - 40° tilt, 360° rotation. Lockable 35W/842 T4 CL
p angles
of tilt and rotation.
D3 Erco Quintessence 46672.000 Axially symmetrical downlight for (2) Osram Sylvania 277 ICF-2542-M2-BS@ 277 |68 Lobby
Washlight uniform wall washing. Bright anodised|CF32DT/E/IN/841/EC Advance CFL Ballast
& aluminum reflector. Transluscent, o]
PRy = plastic wide diffuser.
D4 Erco Quintessence 47406.000 Axially symmetrical downlight . Philips MasterColor |277 MH-P39-G Advance 45 Lobby
Downlight Spherolit technology upper reflector. |CDM-TC Electronic MH Ballast
J Narrow frosted glass diffuser. 35W/842 T4 CL
'
D5 Erco Optec Spotlight 72030.000 Surface mounted spotlight. Cast Philips MasterColor |277 MH-P39-G Advance 45 Lobby
aluminum cylindrical light head. 180° [CDM-TC Electronic MH Ballast
& tilt. Aluminum, silver-mirror finished |[35W/842 T4 CL
anodized.
D6 Erco Tesis In-ground 33704.000 Round ingrade lensed wallwasher. Philips MasterColor |277 IMH-G20-E-277 Advance (24 Fagade
Luminaire Corrosion resistant CDM-TC Electronic MH Ballast
cast aluminium housing. 20W/842 T4 CL
D7 Erco Tesis In-ground 33715.000 Round ingrade lensed wallwasher. Philips MasterColor |277 MH-P39-G Advance 45 Fagade
Luminaire Corrosion resistant CDM-TC Electronic MH Ballast
cast aluminium housing. 35W/842 T4 CL
F1 LiteControl Wall/Slot 2000 2046T8-CWM-ELB10-| Ceiling recessed wall/slot luminaire. |Osram Sylvania 277 ICN-2P32-N @ 277V 36 Locker room,
L v 120 Extruded white aluminmum with FO32/835/XPS/ECO Advance Ballast Lobby
> curved die-formed specular aluminum
- reflector. 1 lamp per 4' section.
F2 Erco TFL Wallwasher 65040.000 Asymmetrical linear wallwasher. Osram Sylvania 277 ICN-2528-N@277 31 Lounge, Lobby
Anodized silver aluminum reflector. FP28/835/ECO Advance Ballast
F3 Lithonia Spec-Beam Full FGB21 6 54T5HO Fluorescent high bay luminiare. GE F54W/T5/841/ (277 (3) Advance IDA- (3)124 Gymnasium
’\\»\ Sided Fluorescent  |T1x20 MVOLT 3/2 Aluminum reflector whit uplight slots. [ECO 2S54@277 Electronic
\\ \ High Bay GEB10PS LP841 Dimming Ballast
w1 Cold Cathode  |Flexible Cathode FLCS-11-C-35TC-277 |Satin-anodized aluminum lumianire  [T6 cold cathode 277 Integral cold cathode 13.7 W/ft Wall mounted
Lighting Systems|Light Strip connected with flexible cable. fluorescent 3500K ballast behind VT logo
1 in lounge
w2 Cold Cathode  |Standard-Output BNP-S-35TC-277 Satin-anodized aluminum lumianire  |T8 Cold Cathode 277 Integral cold cathode 6.6 W/ft Lounge and

Lighting Systems|

Ballast Operated
Cold Cathode

connected with flexible cable.

lamp

ballast

Locker Room




Type Manufacturer  Product Name Catalog Number Descirption
o1 ) Lutron Infrared Ceiling LOS-CIR-450-WH Ceiling mounged passive infrared
4 N Mount Sensor occupancy sensor providing 1500
sq.ft. coverage.
=—
02 B Lutron Infrared Ceiling LOS-CIR-1500-WH Ceiling mounged passive infrared
4 N Mount Sensor occupancy sensor providing 450 sq.ft.
coverage.
TC WattStopper Astronomic Time MSC-100 Five channel clock used for fully
3" Clock automating a lighting control system.
DP1 Lutron GP Dimming Panel |CGP8-2774T8-ML-20- [277/480V 3®/4W 8 circuit dimming
CGP344 panel. Max input feed of 60A
GR1 E] Lutron Grafik Eye 4000 GRX-4108-T-WH Main control unit for gymnasium
_ Series daylight dimming system.
GR2 Lutron Automatic GRX-DACPI Low voltage control interface for
i Daylighting Control daylight dimming system.
S
EL1 Lutron Emergency Lighting |LUT-ELI-3PH Control device that senses when
= i~ .
4 Interface normal power is lost and restores
il designated luminaires to emergency
g lighting setting.
PS Lutron microP$ Daylight MW-PS-WH Photocell for daylight harvesting.

Sensor




Virginia Tech Basketball Practice Facility
April 7, 2010

Appendix C

SKM Systems Analysis

Final ReportlDanieI Moynagh |Page 98






VIRGINIA TECH
EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

Mar 17, 2010 12:37:42
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VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

SWING GENERATORS
SOURCE NAME VOLTAGE ANGLE

UTIL-0002 1.00 0.00
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EMERGENCY SYSTEM POWER STUDY
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GENERATOR CONTRIBUTION

*khkkkkxkxkxx*k*x P R E - FAULT

Kk kK khkkkhkkhkkkkkk*k

BUS# NAME

B-SWBDN-1

BUS-

BUS-0030
BUS-0031
BUS-0032
BUS-0033
BUS-0034
BUS-0036
BUS-0038
BUS-0039
BUS-0040
BUS-0041
BUS-0042
BUS-0043
BUS-0044
BUS-0045
BUS-0046
BUS-0047
BUS-0048
BUS-0049
BUS-0051
BUS-0052
BUS-0054
BUS-0055
BUS-0057
BUS-0058
BUS-0059
BUS-0060
BUS-0061
BUS-0062
BUS-0063
BUS-0064
BUS-0065
BUS-0070
BUS-0071
BUS-1LEL1
BUS-B-ATS0-1-L
BUS-B-ATSE-1-L
BUS-B-ATSE-2-L
BUS-B-T-2-PRIM
BUS-B-T-2-PRIM
BUS-B-T-2-SEC
BUS-B-T-5-PRIM
BUS-BLEH1

BASE VOLTS

480.
480.
480.
208.
208.
208.
12000.
480.
480.
480.
480.
480.
480.
480.
480.
480.
480.
480.
480.
480.
480.
208.
480.
208.
208.
208.
208.
208.
208.
208.
208.
208.
208.
208.
480.
208.
480.
480.
480.
480.
480.
208.
480.
480.

PU VOLTS

FRPRPRPRPRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRERRRRRRRE S

VOLTAGE

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

ANGLE

-30.
-60.
-30.
-60.
-60.
-60.

0.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-30.
-60.

PROFITLE

(D)
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EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

KrAxxKhKhkkkxkxx P RE - FAULT VOLTAGE PROFITLE

Kk kK khkkkhkkhkkkkkk*k

BUS# NAME BASE VOLTS PU VOLTS ANGLE (D)
BUS-BPNL1 208.00 1.0000 -60.
BUS-SFL 208.00 1.0000 -60.

BUS-SFL 2 480.00 1.0000 -60.
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VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

KAXRK KKK Ak kA xxxkxx B AU L T ANALYSTIS REPORT

khk kK khkkhkkhkhkkkkkkkk*k

FAULT TYPE: 3PH

MODEL INDUCTION MOTOR CONTRIBUTION: YES
MODEL TRANSFORMER TAPS: YES

MODEL TRANSFORMER PHASE SHIFT: YES

B-SWBDN-1 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 19645.3 / -109. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE : 1.171 +j 6.010 (PU)
THEVENIN IMPEDANCE X/R RATIO: 5.131
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
24754 .8 19791.3 19657.9 19645.3
19645.3
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
--—PHASE A--- --—-PHASE B--- --—-PHASE C---
19645.3 /-109.0 19645.2 / 131.0 19645.2 / 11.0
B-SWBDN-1 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
-——PHASE A--- -—-—PHASE B--- —-——PHASE
C___
BUS-0036 480.0 0.0108 / -55. 0.0108 /-175. 0.0108 / 65.
BUS-0038 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0039 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0040 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0041 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0042 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0043 480.0 0.0242 / -90 0.0242 / 150 0.0242 / 30
BUS-0044 480.0 0.0106 / =91 0.0106 / 149. 0.0106 / 29.
BUS-0045 480.0 0.0229 / -97. 0.0229 / 143. 0.0229 / 23.
BUS-0046 480.0 0.0288 / -90. 0.0288 / 150. 0.0288 / 30.
BUS-0047 480.0 0.0243 / -80. 0.0243 / 160. 0.0243 / 40.
BUS-00438 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0051 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0054 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
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12:37:42

B-SWBDN-1 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS )
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LI -PHASE A- -

PHASE B- -PHASE C-

BUS-0036 B-SWBDN-1 CBL-0023 480. 17182.9/-108.
17182.9/ 132. 17182.9/ 12.

B-SWBDN-1 BUS-0038 CBL-0009 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.

B-SWBDN-1 BUS-0039 CBL-0012 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.

B-SWBDN-1 BUS-0040 CBL-0013 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.

B-SWBDN-1 BUS-0041 CBL-0031 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.

B-SWBDN-1 BUS-0042 CBL-0032 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.

B-SWBDN-1 BUS-0043 CBL-0033 480. 140.2/ 67.
140.2/ -53. 140.2/-173.

B-SWBDN-1 BUS-0044 CBL-0034 480. 176.4/ 66.
176.4/ -54. 176.4/-174.

B-SWBDN-1 BUS-0045 CBL-0035 480. 175.8/ 67.
175.8/ -53. 175.8/-173.

B-SWBDN-1 BUS-0046 CBL-0036 480. 363.6/ 67.
363.6/ -53. 363.6/-173.

B-SWBDN-1 BUS-0047 CBL-0037 480. 1614.0/ 67.
1614.0/ -53. 1614.0/-173.

B-SWBDN-1 BUS-0048 CBL-0038 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.

B-SWBDN-1 BUS-0051 CBL-0041 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.

B-SWBDN-1 BUS-0054 CBL-0060 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
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12:37:42

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS- VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 710.2 / -88. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 149.888 +j 78.865 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.526
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
710.2 710.2 710.2 710.2
710.2
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
710.2 / -87.8 710.2 / 152.2 710.2 / 32.2
BUS- ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-BLEH1 480.0 0.1060 / -75. 0.1060 / 165. 0.1060 / 45.
BUS- INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-BLEHL BUS- CBL-0011 480. 710.2/ -88.
710.2/ 152. 710.2/ 32.
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VIRGINIA TECH
EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0030 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 8866.7 / -61. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 11.605 +7 7.024 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.605
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
8867.0 8866.7 8866.7 8866.7
8866.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
8866.7 / -61.2 8866.7 / 178.8 8866.7 / 58.8
BUS-0030 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0031 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0071 480.0 0.3785 / -57. 0.3785 /-177. 0.3785 / 63.
BUS-0030 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0030 BUS-0031 T-B-T-3 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
BUS-0071 BUS-0030 CBL-0017 480. 8866.7/ -61.
8866.7/ 179. 8866.7/ 59.
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VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0031 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 1397.3 / -100. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 151.605 +j 128.358 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.847
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
1398.2 1397.3 1397.3 1397.3
1397.3
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
1397.3 /-100.3 1397.3 / 139.7 1397.3 / 19.7
BUS-0031 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0030 480.0 0.9326 / -29. 0.9326 /-149. 0.9326 / 91.
BUS-0032 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0031 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0030 BUS-0031 T-B-T-3 480. 605.5/ -70.
605.5/ 170. 605.5/ 50.
BUS-0031 BUS-0032 CBL-0018 208. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0033 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 344.0 / -=72. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 787.977 +3j 173.186 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.220
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
344.0 344.0 344.0 344.0
344.0
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
344.0 / -72.4 344.0 / 167.6 344.0 / 47.6
BUS-0033 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0032 208.0 0.7760 / -68. 0.7760 / 172. 0.7760 / 52.
BUS-0033 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0032 BUS-0033 CBL-0021 208. 344.0/ -72.

344.0/ 168. 344.0/ 48.



Mar 17, 2010 12:37:42
PAGE 11

VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0034 VOLTAGE BASE LL: 12000.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 18186.8 / -83. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 0.033 +j 0.263 (PU)
THEVENIN IMPEDANCE X/R RATIO: 7.998
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
25146.1 18956.0 18349.3 18193.9
18186.9
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
18186.8 / -82.9 18186.8 / 157.1 18186.8 / 37.1
BUS-0034 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0036 480.0 0.1203 / -34. 0.1203 /-154. 0.1203 / 86.
BUS-0034 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
UTIL-0002 BUS-0034 12000. 18100.0/ -83.
18100.0/ 157. 18100.0/ 37.
BUS-0034 BUS-0036 UTILITY XFMR 12000. 86.8/ 97.

86.8/ -23. 86.8/-143.
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VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0036 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 19812.5 / -109. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 1.139 +j 5.963 (PU)
THEVENIN IMPEDANCE X/R RATIO: 5.238
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
25081.6 19975.2 19827.4 19812.7
19812.5
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
19812.5 /-109.2 19812.5 / 130.8 19812.5 / 10.8
BUS-0036 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0034 12000.0 0.9618 / 0. 0.9618 /-120. 0.9618 / 120.
B-SWBDN-1 480.0 0.0015 / -60. 0.0015 /-180. 0.0015 / 60.
BUS-0036 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0034 BUS-0036 UTILITY XFMR 12000. 694.1/ -79.
694.1/ 161. 694.1/ 41.
BUS-0036 B-SWBDN-1 CBL-0023 480. 2466.6/ 67.

2466.6/ -53. 2466.6/-173.
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VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0038 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 15590.0 / -86. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 4.270 +3 6.426 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.505
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
15827.8 15590.0 15590.0 15590.0
15590.0
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
15590.0 / -86.4 15590.0 / 153.6 15590.0 / 33.6
BUS-0038 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-ATS0-1-L 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
B-SWBDN-1 480.0 0.4053 / -79. 0.4053 / 161. 0.4053 / 41.
BUS-0038 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0038 BUS-B-ATS0-1-L B-ATSE-3 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
B-SWBDN-1 BUS-0038 CBL-0009 480. 15590.0/ -86.

15590.0/ 154. 15590.0/ 34.
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EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0039 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 16499.3 / -92. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 3.400 +j 6.448 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.896
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
17089.3 16499.3 16499.3 16499.3
16499.3
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
16499.3 / -92.2 16499.3 / 147.8 16499.3 / 27.8
BUS-0039 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-ATSE-2-L 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
B-SWBDN-1 480.0 0.3117 / -81. 0.3117 / 159. 0.3117 / 39.
BUS-0039 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0039 BUS-B-ATSE-2-L B-ATSE-2 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
B-SWBDN-1 BUS-0039 CBL-0012 480. 16499.3/ -92.

16499.3/ 148. 16499.3/ 28.



Mar 17, 2010 12:37:42
PAGE 15

VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0040 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 19290.2 / -107. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 1.450 +j 6.064 (PU)
THEVENIN IMPEDANCE X/R RATIO: 4.183
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
23191.0 19337.5 19292.5 19290.2
19290.2
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
19290.2 /-106.6 19290.2 / 133.4 19290.2 / 13.4
BUS-0040 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-ATSE-1-L 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
B-SWBDN-1 480.0 0.0455 / -95. 0.0455 / 145. 0.0455 / 25.
BUS-0040 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0040 BUS-B-ATSE-1-L B-ATSE-1 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
B-SWBDN-1 BUS-0040 CBL-0013 480. 19290.2/-107.

19290.2/ 133. 19290.2/ 13.
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EMERGENCY SYSTEM POWER STUDY
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BUS-0041 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 16504.2 / -97. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 2.838 +j 6.713 (PU)
THEVENIN IMPEDANCE X/R RATIO: 2.365
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
17624.9 16504.6 16504.2 16504.2
16504.2
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
16504.2 / -97.1 16504.1 / 142.9 16504.2 / 22.9
BUS-0041 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.2482 / -74. 0.2482 / 166. 0.2482 / 46.
BUS-0041 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
B-SWBDN-1 BUS-0041 CBL-0031 480. 16504.2/ -97.

16504.1/ 143. 16504.2/ 23.
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EMERGENCY SYSTEM POWER STUDY
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BUS-0042 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 17159.9 / -103. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 2.060 +3 6.700 (PU)
THEVENIN IMPEDANCE X/R RATIO: 3.252
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
19487.9 17167.5 17160.1 17159.9
17159.9
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
17159.9 /-102.9 17159.9 / 137.1 17159.9 / 17.1
BUS-0042 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.1606 / -65. 0.1606 / 175. 0.1606 / 55.
BUS-0042 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
B-SWBDN-1 BUS-0042 CBL-0032 480. 17159.9/-103.

17159.9/ 137. 17159.9/ 17.
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EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0043 VOLTAGE BASE LL: 480.0 (VOLTS)

INI. SYM. RMS FAULT CURRENT: 4947.5 / -66. (
AMPS/DEG )

THEVENIN EQUIVALENT IMPEDANCE: 19.658 +3 14.303 (PU)

THEVENIN IMPEDANCE X/R RATIO: 0.728

ASYM RMS INTERRUPTING AMPS

1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES

4948 .4 4947.5 4947.5 4947.5

4947.5

INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

AT TIME = 0.5 CYCLES
-—-PHASE A--- ---PHASE B--- -—-PHASE C---
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS  FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
-—-PHASE A--- ---PHASE B--- -—-PHASE C---
4947.5 / -66.0 4947.5 / 174.0 4947.5 / 54.0
BUS-0043 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- -—-PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.8395 / -42. 0.8395 /-162. 0.8395 / 78.
BUS-0043 INI. RMS  SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME  VBASE LL -PHASE A- -
PHASE B- -PHASE C-
ELEV BUS-0043 480. 141.9/-114.
141.9/ 126.  141.9/ 6.
B-SWBDN-1 BUS-0043 CBL-0033 480. 4854.2/ -65.

4854.2/ 175. 4854.2/ 55.
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EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0044 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 10293.9 / -79. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 7.654 +7 8.829 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.153
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
10338.2 10293.9 10293.9 10293.9
10293.9
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
10293.9 / -79.1 10293.9 / 160.9 10293.9 / 40.9
BUS-0044 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.6106 / -56. 0.6106 /-176. 0.6106 / 64.
BUS-0044 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
AHU-1 BUS-0044 480. 177.3/-114.
177.3/ 126. 177.3/ 6.
B-SWBDN-1 BUS-0044 CBL-0034 480. 10149.6/ -78.

10149.6/ 162. 10149.6/ 42.
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EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0045 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 6336.6 / -64. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 15.750 +3 10.594 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.673
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
6337.2 6336.6 6336.6 6336.6
6336.6
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
6336.6 / -63.9 6336.6 / 176.1 6336.6 / 56.1
BUS-0045 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.8125 / -47. 0.8125 /-167. 0.8125 / 173.
BUS-0045 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
AHU-2 BUS-0045 480. 177.3/-114.
177.3/ 126. 177.3/ 6.
B-SWBDN-1 BUS-0045 CBL-0035 480. 6225.0/ -63.

6225.0/ 177. 6225.0/ 57.
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BUS-0046 VOLTAGE BASE LL: 480.0 (VOLTS)

INI. SYM. RMS FAULT CURRENT: 8876.3 / -76. (
AMPS/DEG )

THEVENIN EQUIVALENT IMPEDANCE: 9.400 +j 9.760 (PU)

THEVENIN IMPEDANCE X/R RATIO: 1.038

ASYM RMS INTERRUPTING AMPS

1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES

8897.1 8876.3 8876.3 8876.3

8876.3

INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

AT TIME = 0.5 CYCLES
-—-PHASE A--- ---PHASE B--- -—-PHASE C---
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS  FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
-—-PHASE A--- ---PHASE B--- -—-PHASE C---
8876.3 / -76.1 8876.2 / 163.9 8876.3 / 43.9
BUS-0046 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- -—-PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.6803 / -52. 0.6803 /-172. 0.6803 / 68.
BUS-0046 INI. RMS  SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME  VBASE LL -PHASE A- -
PHASE B- -PHASE C-
ERU-1 BUS-0046 480. 368.8/-114.
368.8/ 126. 368.8/ 6.
B-SWBDN-1 BUS-0046 CBL-0036 480. 8589.5/ -75.

8589.5/ 165. 8589.5/ 45.
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GENERATOR CONTRIBUTION

BUS-0047 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 16558.0 / -101. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 2.392 +j 6.859 (PU)
THEVENIN IMPEDANCE X/R RATIO: 2.868
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
18316.4 16560.6 16558.0 16558.0
16558.0
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
16558.0 /-100.8 16558.0 / 139.2 16558.0 / 19.2
BUS-0047 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.2251 / -67. 0.2251 / 173. 0.2251 / 53.
BUS-0047 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
CH-1 BUS-0047 480. 1639.1/-114.
1639.1/ 126. 1639.1/ 6.
B-SWBDN-1 BUS-0047 CBL-0037 480. 14969.2/ -99.

14969.2/ 141. 14969.2/ 21.
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BUS-0049 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 4837.8 / -65. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 20.449 +5 14.142 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.692
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
4838.3 4837.8 4837.8 4837.8
4837.8
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
4837.8 / -64.7 4837.8 / 175.3 4837.8 / 55.3
BUS-0049 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0048 480.0 0.2862 / -42. 0.2862 /-162. 0.2862 / 78.
BUS-0049 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0048 BUS-0049 CBL-0039 480. 4837.8/ -65.

4837.8/ 175.

4837.8/ 55.



Mar 17, 2010 12:37:42
PAGE 24

VIRGINIA TECH

EMERGENCY SYSTEM POWER STUDY
GENERATOR CONTRIBUTION

BUS-0051 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 19008.7 / -107. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 1.416 +3 6.167 (PU)
THEVENIN IMPEDANCE X/R RATIO: 4.356
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
23068.4 19067.9 19012.0 19008.7
19008.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
19008.7 /-107.1 19008.7 / 132.9 19008.7 / 12.9
BUS-0051 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.0460 / -74. 0.0460 / 166. 0.0460 / 46.
BUS-0052 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0051 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
B-SWBDN-1 BUS-0051 CBL-0041 480. 19008.7/-107.
19008.7/ 133. 19008.7/ 13.
BUS-0051 BUS-0052 B-T-1 480. 85.5/ 132.

85.5/ 12. 85.5/-108.
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BUS-0052 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 43866.1 / -137. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 1.416 +3 6.167 (PU)
THEVENIN IMPEDANCE X/R RATIO: 4.356
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
53234.4 44002.8 43873.7 43866.1
43866.1
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
43866.1 /-137.1 43866.1 / 102.9 43866.1 / -17.1
BUS-0052 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0051 480.0 0.0000 / -62. 0.0000 / 178. 0.0000 / 58.
BUS-BPNL1 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0052 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0051 BUS-0052 B-T-1 480. 18964.6/-107.
18964.6/ 133. 18964.6/ 13.
BUS-0052 BUS-BPNL1 CBL-0042 208. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-0054 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 18377.5 / -104. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 1.765 +3 6.303 (PU)
THEVENIN IMPEDANCE X/R RATIO: 3.571
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
21306.7 18393.6 18377.9 18377.5
18377.5
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
18377.5 /-104.4 18377.4 / 135.6 18377.5 / 15.6
BUS-0054 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
B-SWBDN-1 480.0 0.1012 / -78. 0.1012 / 162. 0.1012 / 42.
BUS-0055 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0054 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
B-SWBDN-1 BUS-0054 CBL-0060 480. 18377.5/-104.
18377.4/ 136. 18377.5/ 16.
BUS-0054 BUS-0055 B-T-4 480. 85.5/ 132.

85.5/ 12. 85.5/-108.
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BUS-0055 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 42409.4 / -134. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 1.765 +3 6.303 (PU)
THEVENIN IMPEDANCE X/R RATIO: 3.571
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
49169.1 42446.6 42410.5 424009.4
424009.4
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
42409.4 /-134.4 42409.4 / 105.6 42409.4 / -14.4
BUS-0055 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0054 480.0 0.0000 / -59. 0.0000 /-179. 0.0000 / 61.
BUS-0062 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0055 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0054 BUS-0055 B-T-4 480. 18329.9/-105.
18329.9/ 135. 18329.9/ 15.
BUS-0055 BUS-0062 CBL-0044 208. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-0057

AMPS/DEG )

CYCLES

37425.9

BUS-0057

BUS-BPNL1
BUS-0057

VOLTAGE BASE LL:
INI. SYM. RMS FAULT CURRENT:

208.0 (VOLTS)
37425.9 / -132. (

THEVENIN EQUIVALENT IMPEDANCE:
THEVENIN IMPEDANCE X/R RATIO:

2.279 +3
3.096

7.058 (PU)

ASYM RMS
1/2 CYCLES

INTERRUPTING AMPS
2 CYCLES 3 CYCLES 5 CYCLES 8

42058.6 37437.1 37426.1 37425.9

INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES

—-——-PHASE A--- -—-—-PHASE B---

0.0000 / 0.0 0.0000 / 0.0

-—-PHASE C---
0.0000 / 0.0

INT. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
—-—--PHASE A--- ---PHASE B--- --—-PHASE C---

37425.9 /-132.1 37425.9 / 107.9 37425.9 / -12.1

AMPS )

0.5 CYCLES

PHASE B-
BUS-BPNL1
37425.9/ 108.

==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
-—-—-PHASE A--- —-—-—-PHASE B--- -—-—-PHASE
208.0 0.1010 / -94. 0.1010 / 146. 0.1010 / 26.
INI. RMS SYSTEM BRANCH FLOWS (
FIRST BUS FROM FAULT AT TIME =
BRANCH NAME VBASE LL -PHASE A- -
—-PHASE C-
BUS-0057 CBL-0045 208. 37425.9/-132.

37425.9/ -12.
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BUS-0058

AMPS/DEG )

CYCLES

34494.9

BUS-0058

BUS-BPNL1
BUS-0058

VOLTAGE BASE LL:
INI. SYM. RMS FAULT CURRENT:

208.0 (VOLTS)
34494.9 / -129. (

THEVENIN EQUIVALENT IMPEDANCE:
THEVENIN IMPEDANCE X/R RATIO:

2.871 +7
2.618

7.517 (PU)

ASYM RMS
1/2 CYCLES

INTERRUPTING AMPS
2 CYCLES 3 CYCLES 5 CYCLES 8

37494.7 34497.3 34494.9 34494.9

INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES

—-——-PHASE A--- -—-—-PHASE B---

0.0000 / 0.0 0.0000 / 0.0

-—-PHASE C---
0.0000 / 0.0

INT. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
—-—--PHASE A--- ---PHASE B--- --—-PHASE C---

34494.9 /-129.1 34494.9 / 110.9 34494.9 / -9.1

AMPS )
0.5 CYCLES
PHASE B-

BUS-BPNL1
34494.9/ 111.

==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
-—-—-PHASE A--- —-—-—-PHASE B--- -—-—-PHASE
208.0 0.1862 / -91. 0.1862 / 149. 0.1862 / 29.
INI. RMS SYSTEM BRANCH FLOWS (
FIRST BUS FROM FAULT AT TIME =
BRANCH NAME VBASE LL -PHASE A- -
—-PHASE C-
BUS-0058 CBL-0046 208. 34494.9/-129.

34494.9/ -9.
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BUS-0059 VOLTAGE BASE LL: 208.0 (VOLTS)

INI. SYM. RMS FAULT CURRENT: 5729.0 / -103. ¢
AMPS/DEG )

THEVENIN EQUIVALENT IMPEDANCE: 35.563 +j 32.905 (PU)

THEVENIN IMPEDANCE X/R RATIO: 0.925

ASYM RMS INTERRUPTING AMPS

1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES

5735.4 5729.0 5729.0 5729.0

5729.0

INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
5729.0 /-102.8 5729.0 / 137.2 5729.0 / 17.2
BUS-0059 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-BPNL1 208.0 0.8852 / -65. 0.8852 / 175. 0.8852 / 55.
BUS-0059 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-BPNL1 BUS-0059 CBL-0047 208. 5729.0/-103.

5729.0/ 137. 5729.0/ 17.
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BUS-0060 VOLTAGE BASE LL: 208.0 (VOLTS)

INI. SYM. RMS FAULT CURRENT: 5729.0 / -103. ¢
AMPS/DEG )

THEVENIN EQUIVALENT IMPEDANCE: 35.563 +j 32.905 (PU)

THEVENIN IMPEDANCE X/R RATIO: 0.925

ASYM RMS INTERRUPTING AMPS

1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES

5735.4 5729.0 5729.0 5729.0

5729.0

INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
5729.0 /-102.8 5729.0 / 137.2 5729.0 / 17.2
BUS-0060 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-BPNL1 208.0 0.8852 / -65. 0.8852 / 175. 0.8852 / 55.
BUS-0060 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-BPNL1 BUS-0060 CBL-0048 208. 5729.0/-103.

5729.0/ 137. 5729.0/ 17.
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BUS-0061 VOLTAGE BASE LL: 208.0 (VOLTS)

INI. SYM. RMS FAULT CURRENT: 4277.8 / -102. (
AMPS/DEG )

THEVENIN EQUIVALENT IMPEDANCE: 48.581 +3 43.014 (PU)

THEVENIN IMPEDANCE X/R RATIO: 0.885

ASYM RMS INTERRUPTING AMPS

1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES

4281.3 4277.8 4277.8 4277.8

4277.8

INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
4277.8 /-101.5 4277.8 / 138.5 4277.8 / 18.5
BUS-0061 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-BPNL1 208.0 0.9150 / -64. 0.9150 / 176. 0.9150 / ©56.
BUS-0061 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-BPNL1 BUS-0061 CBL-0049 208. 4277.8/-102.

4277.8/ 138. 4277.8/ 18.
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BUS-0063 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 34443.2 / -124. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 3.473 +j 7.272 (PU)
THEVENIN IMPEDANCE X/R RATIO: 2.094
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
36115.8 34443.5 34443.2 34443.2
34443.2
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
34443.2 /-124.5 34443.2 / 115.5 34443.2 / -4.5
BUS-0063 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0062 208.0 0.0797 /-102. 0.0797 / 138. 0.0797 / 18.
BUS-0063 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0062 BUS-0063 CBL-0054 208. 34443.2/-124.

34443.2/ 116. 34443.2/ -4.
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BUS-0064 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 2586.7 / -86. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 96.669 +j 46.589 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.482
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
2586.7 2586.7 2586.7 2586.7
2586.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
2586.7 / -85.7 2586.7 / 154.3 2586.7 / 34.3
BUS-0064 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0062 208.0 0.9486 / -63. 0.9486 / 177. 0.9486 / 57.
BUS-0064 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0062 BUS-0064 CBL-0055 208. 2586.7/ -86.

2586.7/ 154. 2586.7/ 34.
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BUS-0065 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 27415.6 / -115. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 5.840 +j 8.270 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.416
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
27738.1 27415.6 27415.6 27415.6
27415.6
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
27415.6 /-114.8 27415.6 / 125.2 27415.6 / 5.2
BUS-0065 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0062 208.0 0.3172 / -92. 0.3172 / 148. 0.3172 / 28.
BUS-0065 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0062 BUS-0065 CBL-0056 208. 27415.6/-115.

27415.6/ 125. 27415.6/ 5.
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BUS-0070 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 1832.7 / -90. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 131.171 +j 75.719 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.577
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
1832.7 1832.7 1832.7 1832.7
1832.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
1832.7 / -90.0 1832.7 / 150.0 1832.7 / 30.0
BUS-0070 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-SFL 208.0 0.0026 / -70. 0.0026 / 170. 0.0026 / 50.
BUS-1LEL1 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0070 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-SFL BUS-0070 CBL-SFL 208. 1832.7/ -90.
1832.7/ 150. 1832.7/ 30.
BUS-0070 BUS-1LEL1 CBL-0007 208. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-0071 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 12947.0 / =-76. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 6.484 +5 6.654 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.026
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
12975.3 12947.0 12947.0 12947.0
12947.0
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
12947.0 / -75.7 12947.0 / 164.3 12947.0 / 44.3
BUS-0071 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-ATS0-1-L 480.0 0.2395 / -70. 0.2395 / 170. 0.2395 / 50.
BUS-0030 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0071 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-B-ATS0-1-L BUS-0071 CBL-0008 480. 12947.0/ -76.
12947.0/ 164. 12947.0/ 44.
BUS-0071 BUS-0030 CBL-0017 480. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-1LEL1 VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 1305.2 / -86. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 190.343 +j 94.857 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.498
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
1305.2 1305.2 1305.2 1305.2
1305.2
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
1305.2 / -86.5 1305.2 / 153.5 1305.2 / 33.5
BUS-1LEL1 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0070 208.0 0.2924 / -69. 0.2924 / 171. 0.2924 / 51.
BUS-1LEL1 INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0070 BUS-1LEL1 CBL-0007 208. 1305.2/ -86.

1305.2/ 154. 1305.2/ 34.
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BUS-B-ATS0-1-1L VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 15590.0 / -86. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 4.270 +3 6.426 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.505
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
15827.8 15590.0 15590.0 15590.0
15590.0
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
15590.0 / -86.4 15590.0 / 153.6 15590.0 / 33.6
BUS-B-ATS0-1-1L ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-0038 480.0 0.0000 / -41. 0.0000 /-161. 0.0000 / 79.
BUS-0071 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-B-ATS0-1-L = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-0038 BUS-B-ATS0-1-L B-ATSE-3 480. 15590.0/ -86.
15590.0/ 154. 15590.0/ 34.
BUS-B-ATS0-1-1 BUS-0071 CBL-0008 480. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-B-ATSE-1-1L VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 19290.1 / -107. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 1.450 +j 6.064 (PU)
THEVENIN IMPEDANCE X/R RATIO: 4.183
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
23190.9 19337.5 19292.5 19290.2
19290.2
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
19290.1 /-106.6 19290.1 / 133.4 19290.1 / 13.4
BUS-B-ATSE-1-1 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-T-2-PRIM 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0040 480.0 0.0000 / -61. 0.0000 / 179. 0.0000 / 59.
BUS-B-ATSE-1-1L = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-B-ATSE-1-1L BUS-B-T-2-PRIM CBL-0005 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
BUS-0040 BUS-B-ATSE-1-L B-ATSE-1 480. 19290.2/-107.

19290.1/ 133. 19290.1/ 13.
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BUS-B-ATSE-2-1 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 16499.3 / -92. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 3.400 +j 6.449 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.896
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
17089.3 16499.3 16499.3 16499.3
16499.3
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
16499.3 / -92.2 16499.3 / 147.8 16499.3 / 27.8
BUS-B-ATSE-2-1 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-T-5-PRIM 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-0039 480.0 0.0000 / -47. 0.0000 /-167. 0.0000 / 73.
BUS-B-ATSE-2-1L = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-B-ATSE-2-1L BUS-B-T-5-PRIM CBL-0006 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
BUS-0039 BUS-B-ATSE-2-1 B-ATSE-2 480. 16499.3/ -92.

16499.3/ 148. 16499.3/ 28.
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BUS-B-T-2-PRIM VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 17313.7 / -96. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 2.843 +j 6.339 (PU)
THEVENIN IMPEDANCE X/R RATIO: 2.230
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
18318.5 17313.9 17313.7 17313.7
17313.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
17313.7 / -95.8 17313.7 / 144.2 17313.7 / 24.2
BUS-B-T-2-PRIM ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-ATSE-1-L 480.0 0.2044 / -85. 0.2044 / 155. 0.2044 / 35.
BUS-B-T-2-SEC 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-B-T-2-PRIM = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-B-ATSE-1-1L BUS-B-T-2-PRIM CBL-0005 480. 17313.7/ -96.
17313.7/ 144. 17313.7/ 24.
BUS-B-T-2-PRIM BUS-B-T-2-SEC T-B-T-2 480. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-B-T-2-PRIM VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 795.7 / -=90. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 131.389 +j 74.756 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.569
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
795.7 795.7 795.7 795.7
795.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
795.7 / -89.6 795.7 / 150.4 795.7 / 30.4
BUS-B-T-2-PRIM ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-T-5-PRIM 480.0 0.9413 / -31. 0.9413 /-151. 0.9413 / 89.
BUS-SFL 2 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-B-T-2-PRIM = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-B-T-5-PRIM BUS-B-T-2-PRIM T-B-T-5 480. 795.7/ -60.
795.7/-180. 795.7/ 60.
BUS-B-T-2-PRIM BUS-SFL 2 CBL-0010 480. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-B-T-2-SEC VOLTAGE BASE LL: 208.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 1876.9 / -90. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 127.843 +j 74.339 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.581
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
1877.0 1876.9 1876.9 1876.9
1876.9
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
1876.9 / -90.2 1876.9 / 149.8 1876.9 / 29.8
BUS-B-T-2-SEC ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-T-2-PRIM 480.0 0.9622 / -32. 0.9622 /-152. 0.9622 / 88.
BUS-SFL 208.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-B-T-2-SEC = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-B-T-2-PRIM BUS-B-T-2-SEC T-B-T-2 480. 813.3/ -60.
813.3/ 180. 813.3/ 60.
BUS-B-T-2-SEC BUS-SFL CBL-006 208. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-B-T-5-PRIM VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 12935.7 / =77. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 6.389 +j 6.756 (PU)
THEVENIN IMPEDANCE X/R RATIO: 1.058
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
12969.7 12935.7 12935.7 12935.7
12935.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
12935.7 / -76.6 12935.7 / 163.4 12935.7 / 43.4
BUS-B-T-5-PRIM ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME = 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-B-ATSE-2-L 480.0 0.3231 / -71. 0.3231 / 169. 0.3231 / 49.
BUS-B-T-2-PRIM 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-B-T-5-PRIM = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-B-ATSE-2-1L BUS-B-T-5-PRIM CBL-0006 480. 12935.7/ -77.
12935.7/ 163. 12935.7/ 43.
BUS-B-T-5-PRIM BUS-B-T-2-PRIM T-B-T-5 480. 0.0/ 0.

0.0/ 0. 0.0/ 0.
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BUS-BLEH1 VOLTAGE BASE LL: 480.0 (VOLTS)
INI. SYM. RMS FAULT CURRENT: 790.7 / -=90. (
AMPS/DEG )
THEVENIN EQUIVALENT IMPEDANCE: 132.353 +j 74.976 (PU)
THEVENIN IMPEDANCE X/R RATIO: 0.566
ASYM RMS INTERRUPTING AMPS
1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8
CYCLES
790.7 790.7 790.7 790.7
790.7
INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )
AT TIME = 0.5 CYCLES
-—--PHASE A-—- -—-PHASE B--- ---PHASE C--—-
0.0000 / 0.0 0.0000 / 0.0 0.0000 / 0.0
INI. RMS FAULTED CURRENT ( AMPS / DEG )
AT TIME = 0.5 CYCLES
---PHASE A-—- -—-PHASE B--- ---PHASE C-—-
790.7 / -89.5 790.7 / 150.5 790.7 / 30.5
BUS-BLEH1 ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG )
FIRST BUS FROM FAULT AT TIME 0.5 CYCLES
---PHASE A--- ---PHASE B--- ---PHASE
C___
BUS-SFL 2 480.0 0.0006 / -73. 0.0006 / 167. 0.0006 / 47.
BUS- 480.0 0.0000 / 0. 0.0000 / 0. 0.0000 / 0.
BUS-BLEH1 = INI. RMS SYSTEM BRANCH FLOWS (
AMPS ) = == ===
FIRST BUS FROM FAULT AT TIME =
0.5 CYCLES
BRANCH NAME VBASE LL -PHASE A- -
PHASE B- -PHASE C-
BUS-SFL 2 BUS-BLEH1 CBL-SFLO 480. 790.7/ -90.
790.7/ 150. 790.7/ 30.
BUS-BLEH1 BUS- CBL-0011 480. 0.0/ 0.
0.0/ 0. 0.0/ 0.
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BUS NAME VOLTAGE AVAILABLE FAULT CURRENT
L-L 3 PHASE X/R LINE/GRND X/R
B-SWBDN-1 480. 19645.3 5.1
BUS- 480. 710.2 0.5
BUS-0030 480. 8866.7 0.6
BUS-0031 208. 1397.3 0.8
BUS-0033 208. 344.0 0.2
BUS-0034 12000. 18186.8 8.0
BUS-0036 480. 19812.5 5.2
BUS-0038 480. 15590.0 1.5
BUS-0039 480. 16499.3 1.9
BUS-0040 480. 19290.2 4.2
BUS-0041 480. 16504.2 2.4
BUS-0042 480. 17159.9 3.3
BUS-0043 480. 4947.5 0.7
BUS-0044 480. 10293.9 1.2
BUS-0045 480. 6336.6 0.7
BUS-0046 480. 8876.3 1.0
BUS-0047 480. 16558.0 2.9
BUS-0049 480. 4837.8 0.7
BUS-0051 480. 19008.7 4.4
BUS-0052 208. 43866.1 4.4
BUS-0054 480. 18377.5 3.6
BUS-0055 208. 42409.4 3.6
BUS-0057 208. 37425.9 3.1
BUS-0058 208. 34494 .9 2.6
BUS-0059 208. 5729.0 0.9
BUS-0060 208. 5729.0 0.9
BUS-0061 208. 4277.8 0.9
BUS-0063 208. 34443.2 2.1
BUS-0064 208. 2586.7 0.5
BUS-0065 208. 27415.6 1.4
BUS-0070 208. 1832.7 0.6
BUS-0071 480. 12947.0 1.0
BUS-1LEL1 208. 1305.2 0.5
BUS-B-ATSO0-1-L 480. 15590.0 1.5
BUS-B-ATSE-1-L 480. 19290.1 4.2



BUS-B-ATSE-2-L 480. 16499.3 1.
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ANALYSTIS

SUMMARY

BUS NAME VOLTAGE
L-L
BUS-B-T-2-PRIM 480.
BUS-B-T-2-PRIM 480.
BUS-B-T-2-SEC 208.
BUS-B-T-5-PRIM 480.
BUS-BLEH1 480.

Fok kKRR kX X Xk ko kokokokox FAULT ANALYSIS REPORT COMPLETED

ERE R S S S R R S S S

AVAILABLE FAULT CURRENT

3 PHASE

17313.
795.
1876.
12935.
790.

~ J w0 JJ

X/R LINE/GRND

O OoOoN

o ooy N

X/R






| abed

“JauuewW paquosap ay) ul asn pue juswedeld ay) wouj Bunnsai Ayjigel| Jo Aypgisuodsal Aue swiepsip 333) 9yl "3331 Aq ‘002 WbuAdoD, 851 3331 wouy uoissiwiad yym pasn suonenbgy

€€
(episaun
(SIN.) 80W-113178-ad)| ¢
oz'h 0022 GL00#| (6N, OAwBoled|  z) 8L 8l sz | INd S9A[0000 |2 zel €8} (44 €8'L 802°0 £€00-ad 0£00-sng
e
00°0b €100 #| (SIN.) 0Aobelen|  gp0 8l ok gz | INd S9A|0000  |ZL00 |¥2'8 202 |vL8 20z [80Z°0 610-ad g900-sng| 0€
6C
[or 4y 00LLE 2100#| (GINJ) 0AkwoBejed) 2y 8L 8l Sz | INd S9A|0000  |88L°L [89°L 852 89'L 852 8020 810-ad ¥900-sng| 8¢
i
(epigaun) g,
00°2} 2100#| (SINJ) 0AoBeed) 650 8L 4} sz | INd S9A[0000  |ZL0'0 |99°0L [€8'GE  |99'0L  |€8'SE  [80Z°0 910-ad|  §10-Ad) 2900-SNg
4
(epigaun) -
00'622 1100 # 0Aobeled|  gL0 8L 9 sz | INd SOA[0000  |ZLO0 |LGE€ 18 g€ 18 087°0 €10-0d| 2200-ad) 6+00-SN9
(X4
(episaun| oo
0L00# 0AkioBalen|  4z'0 8l L sz | INd S9A[0000  |ZLO'0 |€9Y  |S9'9 €97 S9'9 087°0 €10-0d| 0200-Ad) 8+00-SN9
(¥4
(epigaun) g,
6000 # 0/Mobeled| 450 8l L sz | INd S9A|0000  |ZL00 [bZ0L  |8Z9L  [lZ0L  [8£9)  |08%'0 £00-0d| 1200-ad) 2700-SNg
61
(episaun| o,
8000 # 0 Aiobeled|  gg0 8l 1% Sz | INd SOA[0000  |ZLO0  |88'6 919l 886 919l  |08r'0 900-ad| 6100-ad) L+#00-SNg
Ll
(BN.) 9L
9000 #|  (2N.) isnosabueq 19 9 6£02 | €51 | OMS ON|0000 |2 6L |ov'8L  |9¥ZL  |ZL'8L  [00°ZL ¥€00-SNg
00°GL (2N.) | AoBored| gz 9 8L €51 | OMS ON|000'0  |€80°0 [20°0 200 9v'ZL |18k |00°ZL| NAEMS ad veoo-sng| Sk
i
(SIN,) ¢l
00622 8000#| (LIN.) 0AoBejed)  €z'0 8L 8 sz | INd S9A[0000  |86Z'L V€0 |¥E0 ¥€0 ¥€0 802°0 2900-ad €€00-sng
zL
(epigaun) |,
oz'L 0001 G000 #| (SN 0Aobejes|  z'y 8l 8l sz | INd SOA[0000  |8L8°0 |SO'L €e’l S0'L €e’l 802°0 6000-Ad| 6200-0d) 2€00-SN9
oL
oz'L 0001 9000#| (GIN.) 0AwoBejed) 2y 8l 8L Sz | INd SOA[0000  |222°0 |60'L or'L 60°} or'L 802°0 6000-Ad Le0o-sng| 6
8
089 ’
00°00Z €000#| (BN.) | AoBejed| g 8L 9¢ sz | INd S9A[0000 |2 890 120 890 120 08y'0| W-11318-ad -sng
9
(BN-) S0Z®|  (apiSeurt NaEMS| ¢
2000 #|  (2N,) isnossbueq 0L 8l iz Sz | INd S9A[0000 [T Lp0L  |8L°ZL  |€¥LL |16k |08p°0| SwiiduiXep ad) L-Nagms-g
(episourtNaams| 4
(2N.) | AoBored|  z¢ 8L €€ sz | INd S9A[0000  |€80°0 |8L'} 86'L €71l [S16L 0870 NAEMS ad ad) L-Nagms-g
| KioBajen %4 8L for4 SZ | INd S9A|0000  |€80°0 |96°0 19} €v'LL |S16L  |08¥°0 z10-ad 1-Nagms-g| €
| Auobejed %4 8l sz sz | INd SOA[0000  |€80°0 [220  |9€0 €FLL [SL6L |087°0 110-ad L-Nagms-g| ¢
2000 # | kioBajeg| 6y 8L 4 sz | INd S9A[0000  |S00  |SZOL [84°ZL ekl |GL'6L  |08K'0| NASMS dd 1-Nagms-g| b
leuibiepy | jeuibiepy ) Ki0Be: (08s) | (088) | (W) (1)
180 (zwoyed) | (u) (un) (w31) une () yned
ybiH Mo aoineq duj (ww) | odAL awi awi] jine4 jine4 N | swenN eomeq
# lege Buiyio|n H4 ABieug | eouejsiq | Arepunog punois Buoly | pajog aweN sng
je ABieuz | je ABieuz |woi4 yibuen aARBI014 pannbay | juspiou] | Bunom | useld oy deg | dinbg buuado | Aejeq | Buouy | pajog sng sng sng | 8ABosjold
juspiou| juaplou| a|qeD Joyeasg | /dul |AeQioid|AeQ ioid

109[01d 9seg “1VELINSYE LA J09[01d  (SUONNQUIUCD SPIS PEOT + SPIS BuIT 9pNjoul) Hoday SpiS dulT + SNg UONIPT BY00Z/Z00Z - 7851 3331 uolieniens yseld o1y




Z ebedq
“JauuewW paquosap ay) ul asn pue juswedeld ay) wouj Bunnsai Ayjigel| Jo Aypgisuodsal Aue swiepsip 333) 9yl "3331 Aq ‘002 WbuAdoD, 851 3331 wouy uoissiwiad yym pasn suonenbgy

NS ysel4
o1y g sjued R MIUS ¥4 85
0=11ed# pajel-oly iy Aiobeje)
VA1 G2l >
9ZIS JSULIOJSUBI} SUO s useld| ;g
Aq pay 1 0 A10Bajeo 21y % Sjued B MIYS ¥
se Joday - (GLN.)| 0 = € 1e0# pejes-oy :¢ Aiobejen
payoeay uoneing Siued B MIUS ¥d| gg
Buoiy xe| - (6N.)| | = Z 180# pajes-oy iz A0Ba1e)
ploysaiy L
}ine4 paies|) sjued % MIyS Hd4| S
%08 > (ZN:)| ¥ = | 1eO# pajes-oly :| AloBejen
jury uad jou
sI 8dA} Juswdinbg
Buysix3 “Aluo Jiy pA bsjzo
uado 1o} ajqea)iddy 5y =<1yblopm uum| S
‘pasn uonenbg s|eus)el s|qewwe|4
997 ‘abuey 85| ‘Bunjewuon
333140100 - (LLNJ) |61 = 018D# :0 AioBajen
(epigaun) ¢g
00°¥L 9200 # 0 Aiobajen ¥9'0 8l cl 14 INd S8A|000°0 100 [8¥LL 78'6€ 8Ll 8'6€ 8020 #10-ad| 6£00-ad) LINdE-SNg
(4°]
(opisaur]
080W-L1378-ad)| }S
05'6€ G200 # | Kiobajen 8¢ 8l 9€ 14 INd S8A|000°0 9/8'L |SL0 6.0 S.°0 6.0 08¥'0 200-ad LH31g9-snd
089 05
€0y 6200 # (6N.) z A1obajen (V4 8l 8¢ 14 INd S8A|000°0 [4 S0 6.0 SL0 6.0 08%'0| W-L1319-ad LH318-sng
61
05'62 200 # 0Aoboed| €40 8l oL Sz | INd S9A[0000  |910°0 |08  |vLZL  |L0°8 vLZL  |08Y'0 200-ad WItd-§-1-g-sng| 8
Ly
(SLN.) o
0z’ 00ZhL €200 # (6N.) 0 A1oBajen 'l 8l 8l 14 INd S8A|000°0 4 Vel 88’} Vel 88’} 8020 €00-ad 03s-z¢-1-a-sng
14
00ZL 2200 # 0 AioBajen feieg] 8l 13 14 INd S8A|000°0 9100 [8Z0L €691 820l €691 08¥'0 €00-ad WIdd-z-1-g-sng| ¥v
e
05'62 1200 # | AioBejeg| g 8l 9 Sz | INd S9A[0000  |€98'L |S20  |08°0 S0 080 08¥°0 200-ad LWIYd-Z-1-g-sng| ¢
34
0091 0200 # 0 Aobajed €50 8l L 14 INd S8A|000°0 9100 |88'6 99l 88'6 91’9l 08%'0 200-ad T-e-3sLv-g-sng| OF
6¢
00C 8100 # 0 Aiobaje 190 8l cl 14 INd S8A|000°0 9L00 [STLL 288l Sl 288l 08¥'0 €00-ad TL-3s1v-g-sng| 8€
pA
0071 2100 # 0Awobered| 250 8l 35 Sz | INd SOA[0000  |ZL00 |EV'6 6251 |ev'6 62GL  [08Y'0 100-ad T-1-0SLv-g-sng| 9€
Se
(SLN,) g0 ve
0z’ 00°002 G100 # (6N.) 0 A1oBajen 'l 8l 8l 14 INd S8A|000°0 4 3 0og’} 0L o€’} 802°0| W-L1379-dd L1311-sng
leutbiepy | |eutbiepy ) fioBe: (08s) | (088) | (W) (v1)
jed (gwio/|e2) (un) (un) (1) 3ned|(w) Hne-
ybiH Mo aoineq duj (ww) | odAL awi awi] jine4 jine4 N | swenN eomeq
# lege Buiyio|n H4 ABieug | eouejsiq | Arepunog punois Buoly | pajog aweN sng
je ABieuz | je ABieuz |woi4 yibuen aARBI014 pannbay | juspiou] | Bunom | useld oy deg | dinbg buuado | Aejeq | Buouy | pajog sng sng sng | 8ABosjold
juspiou| Jusplou| a|lqen Joveaig | /dul  [AeQ@10id|Aeq joid

109[01d 9seg “1TvELINSYE LA 109loid

(suonnquuod epiS peoT + 8pis auIT 8pnjou|) Jodey 8pis dul + sNg UOKIPT BY00Z/Z00Z - ¥8G1 33| UOHENEAT YSE|d DIy




¢ abedq
“JauuewW paquosap ay) ul asn pue juswedeld ay) wouj Bunnsai Ayjigel| Jo Aypgisuodsal Aue swiepsip 333) 9yl "3331 Aq ‘002 WbuAdoD, 851 3331 wouy uoissiwiad yym pasn suonenbgy

o]

J0U UOJBUIPJO0D-SIW
‘(sepphD

0'G 4o} dyo'05

=< SIOJO\ "pu|
apnjoul ‘ploysaiy L
}ine pases|y

%08 ‘(suonquuoy
apIS peo + opis
aulT epnjou]) Hoday
8pls Ul + sng
uonip3 e002/2002

- ¥8S) 3331 ¢ = 4ebuegy

ploysaiyL
iined
Paiea|] %08
ypm adlneq

punog
fi0B9je) H4 oN
snoJebueq Aiobajen

65

leuibiepy

Juspiou]

leuibiejy
Mo

e ABisug

jusplou|

()
aoineq duj
wou4 yibuaT

81980

#29e7

KioBayen

Buipoo ¥4
BA}08)01d palinbay

(gwio/|e2)
ABioug
juspiu|

(ur)
souelsiq
Buryiopy

(u)
Aiepunog
yse|4 o1y

(ww)
deg

adA|
dinbg

punoig

(-08s)
awi]
Buiuado
Joxealg

(-08s)
awi)
Aeje@
/dur

(v1)

jineq

Buosy
A9Q 10id

(1)

Jine

paylog
A8Q 10id

(1) 3ne4
Burosy
sng

(w31) ney
pajjog
sng

aweN 821eg
SA}08)01d

awen sng

109[01d 9seg “1TvELINSYE LA 109loid

(suonnquuod epiS peoT + 8pis auIT 8pnjou|) Jodey 8pis dul + sNg UOKIPT BY00Z/Z00Z - ¥8G1 33| UOHENEAT YSE|d DIy




CURRENT IN AMPERES

10

1000

PD SWBDN

TIME IN SECONDS

SQUARE D

PD-016

100

PD-015

PD-019

o —
-

SANOJ3IS NI JWIL

0.10

0.01

oL

Al

10

0.5

Reference Voltage: 480

Current Scale x 1

TCC Name: 2LNL2

Oneline:

SKM Systems Analysis, Inc.

March 17,2010 12:55 PM




TIME IN SECONDS

1000

100

o

CURRENT IN AMPERES

10K

PD SWBDN

PD-014

PD-0039

PD-0038

SQUARE D
NH

1200A
Trip 1200.0 A

Settings Phase

SQUARE D

J<ATrip 400.0 A
Settings Phase

{ | SQUARE D
{ | mA

{ | 1000A

i— Trip 700.0 A

Curve

(3500A)

= =
S

TCC Name: 2LNL1
Oneline: 2LNL1_1
March 17, 2010 12:55 PM

Current Scale x 1

Reference Voltage: 480

SKM Systems Analysis, Inc.

SANOJ3S NI JNIL



TIME IN SECONDS

CURRENT IN AMPERES

o 4
1 10 2 < 2
1000 1000
PD-0022 SQUARE D
FA
FA
Trip 100.0 A
Settings Phase
100 X 100
PD-0020 L SQUARE D
FA
| FA
Trip 100.0 A
Settings Phase
N :
PD-013 L SQUARE D
FA
FA
Trip 100.0 A
10 Settings Phase 10
N Fixed
PD SWBDN ixe SQUARE D
NH
1200A
Trip 1200.0 A
Settings Phase
INST LO (5160A)
1 1
0.10 0.10
0.01 ° v 0.01
0.5 1 10 S = S
TCC Name: 2LNH1 Current Scale x 1 Reference Voltage: 480
Oneline:

March 17, 2010 12:55 PM SKM Systems Analysis, Inc.

SANOJ3S NI JNIL



CURRENT IN AMPERES

PD SWBDN

TIME IN SECONDS

SANOJ3S NI 3JNIL




o0

//

oo -0
o
e}




AR




CURRENT IN AMPERES

TIME IN SECONDS

SANOJ3S NI 3JNIL




p—
e




TIME IN SECONDS

1000

100

o

PD-007-

CURRENT IN AMPERES

10 §

1K
10K

Trip 225.0 A
Settings Phase A

PD SWBDN

rm
SQUARE D

NH

1200A

Trip 1200.0 A

Settings Phase

PD-0021

SQUARE D
KC

225A

Trip 225.0 A

Settings Phase
Thermal Curve

INST LO (1125A)

TCC Name: BLNH2
Oneline:
March 17, 2010 12:56 PM

Current Scale x 1

Reference Voltage: 480

SKM Systems Analysis, Inc.

SANOJ3S NI JNIL



CURRENT IN AMPERES

1000

TIME IN SECONDS

2 £ << ZgGio
OccoZ|OLuisg

Owuw

(=N ]

PD-0019

PD-006

100

PD SWBDN

SANOJ3S NI 3JNIL

0.01

00l

Inc

Voltage: 480

Reference
SKM Systems Analysis,

Current Scale x 1

March 17, 2010 12:56 PM

TCC Name: BLNH1

Oneline




CURRENT IN AMPERES

oL

ool

1000

PD SWBDN

TIME IN SECONDS

o
—

SANOJ3S NI 3JNIL

0.01

Voltage: 480

Reference

Current Scale x 1

TCC Name: BLEL1-N

Oneline:
March 17,2010 12:56 PM

Inc

SKM Systems Analysis,




CURRENT IN AMPERES

oL

10

1000

1000

100

TIME IN SECONDS

0

TLER-HAMMER

eeeeeeeee

—

hermal Curve (Fixed)
ST (A-1) A (350A)

ettings Phase

PD-BLEL1-MCBE

PD-ATSE-1

100

PD-GEN-MAIN

o —

SANOJ3S NI 3JNIL

0.10

0.10

.01

0.01

0

0.5

Voltage: 480

Reference

Current Scale x 1

TCC Name: BLEL1-E

Oneline:

Inc

SKM Systems Analysis,

March 17, 2010 12:56 PM




TIME IN SECONDS

1000

100

PD-GEN-MAIN

CURRENT IN AMPERES

PD-ATSE-2

PD-BLEL1-MCBO

PD SWBDN

1K
10K

1000

CUTLER-HAMMER
JG

JG

Trip 175.0 A
Settings Phase

+ | Curve (Fixed)
SQUARE D -1) A (350A)

| Trip 60.0 A
Settings Phase

Fi
SQUARE D

FA

FA

Trip 90.0 A
Settings Phase

Fixed
SQUARE D
NH
1200A
Trip 1200.0 A

PD-013

PD-0022

SQUARE D

Settings Phase
e LA LE160A)

10

Trip 100.0 A
Settings Phase

100

SQUARE D
FA

FA

Trip 100.0 A
Settings Phase
Fixed

10K

TCC Name: BLEH1-E
Oneline:
March 17, 2010 12:56 PM

Current Scale x 1

Reference Voltage: 480

SKM Systems Analysis, Inc.

SANOJ3S NI JNIL



CURRENT IN AMPERES

ool

1000

PD-BLEL1-MCBO

TIME IN SECONDS

PD-002

100

PD SWBDN

o

0.01

SANOJ3S NI 3JNIL

Voltage: 480

Reference

Current Scale x 1

TCC Name: BLEH1-N

Oneline:
March 17, 2010 12:56 PM

Inc

SKM Systems Analysis,




CURRENT IN AMPERES

1000

Mol

L

00l

10

1000

100

TIME IN SECONDS

SQUARE D
EH
EH

SQUARE D

FA
FA
Trip 50.0 A

Trip 30.0 A
Settings Phase

PD-0029

100

Settings Phase

- —
- o
0 Y
= 0 0
=)
2~
L £3
= o
= e
< 8%
o | JBE2
g|T cfas
[a] < £ m 5SM(
w So|y R E
2|z = aE
G| < o g oo2EEZ
[a)] < |2 £i13gues
=518 o=,
w o SMM.ne_.
s It ldsses
Sxxati
o
7}
FEEEZ

S // 7///
/\ | A\ //

PD-0009

<

PD-ATSO-1
PD-GEN-MAIN

] —

0.10

SANOJ3S NI 3JNIL

Mol

L

00l

10

0.5

Current Scale x 1 Reference Voltage: 480

TCC Name: 1LOL1-E

Oneline:

SKM Systems Analysis, Inc.

March 17, 2010 12:56 PM




CURRENT IN AMPERES

TIME IN SECONDS

oo a mmm o.v_S
g _Egd

v__ D Am m WMJMHHWWMSFFWS NI
m MMJWMMWMESEEH%
maw%mmi ‘

00l |

\/ A ////4%///&7/////////.///////7
y/////////////////////v/////

g [*)] S m
g g . | w

- g 3 : : : |

SANOJ3S NI 3JNIL

Reference Voltage: 480
SKM Systems Analysis, Inc.

Current Scale x 1

TCC Name: 1LOL1-N
March 17, 2010 12:56 PM

Oneline:




ERCO Quintessence Double washlight ?vpe Dl

for compact fluorescent lamps

202

202

& 242

47655.000 Reflector silver
TC-TELI 32W GX24q-3 2400Im
ECG DALI

Flush mounting detail

Product description TC-TELI

Size 8
30°

Housing and fixing ring: plastic, black.
Fixing of the beam direction.
Mounting ring: plastic, white
(RAL9002). Mounting for ceiling thick-
nesses of 1-30mm with covered moun-
ting detail and 12.5-25mm with flush
mounting detail.

Junction box for through-wiring, 5-
pole terminal block, integrated strain
relief. Electronic control gear, plug and
play connectivity with DALI version.
Darklight reflector with Spherolit tech-
nology wallwasher segments: alumi-
nium, bright anodised. Cut-off angle
30°.

Wide diffuser: plastic, translucent.
Available from 2nd quarter 2010
Weight 1.80kg

ERCO GmbH
Brockhauser Weg 80-82
58507 Ludenscheid
Germany

Tel.: +49 2351 551 0
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V/50Hz

We reserve the right to make technical
and design changes.

Edition: 03.11.2009

Current version under
www.erco.com/47655.000

12




ERCO

llluminance E, (Ix)
Specifications:

Number of luminaires n > 5
Wall height (m) 3

TC-TELI 32W GX24q-3 2400Im

Offset from wall (m) 0.90
Luminaire spacing (m) 0.90
below the
luminaire
0.250 46
0.500 140
0.750 211
1.000 237
1.250 229
1.500 205
1.750 176
2.000 149
2.250 126
2.500 106
2.750 90
Cleaning (a) 1
Ambient conditions P C N
LMF 094 088 082
RSMF 096 092 087
Hours of operation (h) 2000 6000 10000
LLMF 094 089 085
LSF 1 1 1
MF LMFXRSMFxLLMFxLSF
MF Maintainance Factor
LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor
P Room pure
C Room clean
N Room normal
D Room dirty

between the
luminaires
42

D P

077 091
081 096

1000 4000
097 091

1 1

077 071 089 079 073 0.65

1.20
1.20
below the
luminaire

N D

087 081 096 092 087 081

0.90
1.20
below the between the
luminaire luminaires
38 28
117 86
169 150
178 176
176 167
155 154
134 134
116 115
100 99
85 85
73 73
3
C N D P C
0.83
0.92
8000
0.87

Quintessence Double washlight

47655.000

between the
luminaires

Quintessence Double washlight

Planning data

1.20
1.50
below the
luminaire

between the
luminaires

2/2



PHILIPS

ADVANCE

Type D1

ICF-2S26-H1-LD @277

Brand Name

SMARTMATE

Ballast Type

Electronic

Starting Method

Programmed Start

Lamp Connection | Series
. - . Input Voltage | 120-277
Electrical Specifications Inout Frequency | 50/60 HZ
Status | Active
Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power MAX Lamp | B.E.F
of Lamp Watts | Temp (°F/C) Current Power Factor | THD | Factor Current
Lamps (Amps) (ANSI % Crest Factor
Watts)
CFM26W/GX24Q 1 26 0/-18 0.11 29 1.10 10 0.98 1.5 3.79
CFM26W/GX24q 2 26 0/-18 0.20 54 1.00 10 0.99 1.5 1.85
* CEFM32W/GX24qg 1 32 0/-18 0.13 36 0.98 10 0.98 1.5 2.72
CFM42W/GX24q 1 42 0/-18 0.17 46 0.98 10 0.98 1.5 2.13
CFQ26W/G24q 1 26 0/-18 0.10 27 1.00 10 0.98 1.5 3.70
CFQ26W/G24q 2 26 0/-18 0.19 51 1.00 10 0.99 1.5 1.96
CFS21W/GR10qg 2 21 0/-18 0.18 51 1.12 10 0.99 1.5 2.20
FT24W/2G11 2 24 0/-18 0.18 48 0.93 10 0.99 1.5 1.94
Wiring Diagram Enclosure
WIRING: (2) LAMPS (1) LAMP

~ BLACK
J/

LINE
0 WHITE

GREEN
NI

BALLAST

[ YELLO

Green Terminal must be Grounded

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)

Standard Lead Length (inches)

in. cm.

Black 0.0

White 0.0

Blue 0.0

Red 0.0

Yellow 0
Gray
Violet

“BLU ' BLU
—
“RE — RED .

—"

cm.

Yellow/Blue

Blue/White

Brown

Orange

Orange/Black

Black/White

Red/White

Enclosure Dimensions

OverAll (L) Width (W) Height (H) | Mounting (M)
4.98" 24" 1.0" 46"

4 49/50 2 2/5 1 4 3/5
12.6 cm 6.1 cm 2.5cm 11.7 cm

Revised 09/02/2004

¢ @

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886




PHILIPS ICF-2526-H1-LD @277
ADVANCE Brand Name | SMARTMATE

Ballast Type | Electronic
Starting Method | Programmed Start
Lamp Connection | Series

Electrical Specifications Input Voltage | 120-277
Input Frequency | 50/60 HZ
Notes: Status | Active

Section | - Physical Characteristics

1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be available in a plastic/metal can or all metal can construction to meet all plenum requirements.

1.3 Ballast shall be provided with poke-in wire trap connectors color coded per ANSI C82.11.

Section Il - Performance Requirements

2.1 Ballast shall be Programmed Start except for ballasts with -QS suffix, which shall be Rapid Start.

2.2 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.3 Ballast shall operate from 50/60 Hz input source of 120V through 277V with sustained variations of +/- 10% (voltage and frequency) with
no damage to the IntelliVolt ballast. RCF models shall operate from 60 Hz input source of 120V with sustained variations of +/- 10% (voltage
and frequency) with no damage to the ballast.

2.4 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz to avoid interference with infrared devices
and eliminate visible flicker.

2.5 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.6 Ballast shall have a minimum ballast factor of 1.00 for primary lamp application.

2.7 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less in accordance with lamp manufacturer recommendations.

2.8 Ballast input current shall have Total Harmonic Distortion (THD) of less than 10% when operated at nominal line voltage with primary lamp.
2.9 Ballast shall have a Class A sound rating.

2.10 Ballast shall have a minimum starting temperature of -18C (OF) for primary lamp. Ballasts for PL-H lamps shall have a minimum starting
temperature of -30C (-20F) for primary lamp.

2.11 Ballast shall provide Lamp EOL Protection Circuit.

2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions without damage.

Section Il - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall be rated for use in air-handling spaces.

3.4 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.5 Ballast shall comply with ANSI C82.11 where applicable.

3.6 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9002 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 75C and three-years for a maximum case temperature of 85C (90C 3year warranty for
ICF1H120-M4-XX, ICF2S42-90C-M2-XX and ICF2S70-M4-XX modesls).

4.3 Manufacturer shall have a fifteen-year history of producing electronic ballasts for the North American market.

Revised 09/02/2004 SP@J @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886



ERCO Quintessence Recessed spotlight yre 02

with flush cassette for metal halide lamps

168

15

135

HIT-TC-CE

=F:N

46459.000 Reflector silver
HIT-TC-CE 20W GU6.5 1615Im
HIT-TC-CE 35W GU6.5 3400Im
Covered mounting detail
Spherolit reflector, flood

Product description

Size 5

Lampholder carrier: cast aluminium, 0°-
40° tilt, 360° rotation. Lockable angles
of tilt and rotation.

Flush cassette for lampholder carriers: 30° 30°<| p30° 30°¢
plastic, white. 4000 cd 7500 cd
Mounting ring: plastic, white

(RAL9002). Mounting for ceiling thick- HIT-TC-CE 20W GU6.5 1615Im HIT-TC-CE 35W GU6.5 3400Im
nesses of 1-30mm with covered moun-

ting detail and 12.5-25mm with flush h(m)  E(x) D(m) h(m)  E(x) D(m)
mounting detail. 30° 30°

Cable with plug, L 500mm. 1 2673 054 1 5574  0.54
Reflector: aluminium, anodised, mirror- 2 668 1.07 2 1393 1.07

finish. Safety glass. 3 297 161 3 619 161
Anti-dazzle ring: cast aluminium, in- 4 167  2.14 4 348 214

ternal black lacquered, external white 5 107 2.68 5 223 268
(RAL9002) powder-coated.

Control gear to be ordered separately.

Weight 0.90kg

ERCO GmbH Technical Region: 230V/50Hz
Brockhauser Weg 80-82 We reserve the right to make technical
58507 Ludenscheid and design changes.

Germany Edition: 03.11.2009

Tel.: +49 23515510 Current version under

Fax: +49 2351 551 300 www.erco.com/46459.000
info@erco.com

114



ERCO

Planning data

Cleaning (a) 1 2
Ambient conditions P C N D P C N D

LMF
RSMF

094 088 082 077 091 083 077 071
096 092 087 081 096 092 087 081

Hours of operation (h) 1000 2000 4000 6000 8000 9000

LLMF
LSF

MF
MF
LMF
RSMF
LLMF
LSF

P

C
N
D

094 086 082 075 069 066
1 1 1 1 1 1

LMFXRSMFxLLMFxLSF
Maintainance Factor

Lumiaire Maintenance Factor
Room Surface Maintenance Factor
Lamp Lumens Maintenance Factor
Lamp Survival Factor

Room pure

Room clean

Room normal

Room dirty

Quintessence Recessed spotlight

3

P C N D
089 079 0.73 0.65
096 092 087 081

Quintessence Recessed spotlight
46459.000

2[4



ERCO

Quintessence Recessed spotlight

Accessories

83669.000

Control gear

for HIT-TC-CE 20W, G8.5 and GU6.5 and
HIT-CE 20W, G12 and HIPAR51-CE-P
20W, GX10.

Metal, black powder-coated.

Electronic control gear 220-240V, 50-
60Hz. Strain relief. Through-wiring pos-
sible. 5-pole terminal block. Luminaire
connection cable with plug connection,
L 200mm.

Weight 0.36kg

&Ko

83816.000

DALI switch actuator, double, 16A

Two voltage-free contacts for switching
ohmic, inductive and capacitive loads
max 16A.

DALl interface with two independent
addresses.

Mounting on DIN rail.

Weight 0.21kg

1
45
>
90
45
k—

185 61

= ]

83655.000

Control gear

for HIT-TC-CE 35W, GU6.5 and HIT-CE
35W, G12.

Metal, black powder-coated.

Electronic control gear 220-240V, 50-
60Hz. 5-pole terminal block. Strain
relief. Through-wiring possible. Connec-
tion cable with plug, L 200mm.

Weight 0.65kg

77198.000
UV filter

70647.000
Food filter

Quintessence Recessed spotlight

83613.000

Concrete housing

Metal, powder-coated.
Recommended 0-8mm aggregate for
the concrete.

Weight 3.00kg

83596.000

Spacer plate

Aluminium.

For flush-mounting of downlights in
concrete housings in exposed concrete
ceilings.

Weight 0.10kg

Only in conjunction with:

83613.000

3/4



ERCO

T~
)=

Quintessence

Accessories

82950.000

Mounting plate for panelled ceilings
Metal, white (RAL9002) powder-coated.
Individual design of mounting plates
according to ceiling type and luminaire.
Quote ceiling type and dimensions.

83980.000

Cover ring

Metal, white. For covering the gap
where ceiling cut-outs are too big. In-
ner and outer diameter to be specified
when placing order.

Recessed spotlight

Quintessence Recessed spotlight
46459.000

4/4



Type D2, D4,
Revised: 6/4/2009

PHILIPS
ADVANCE

e-Vision® Electronic
Ballast for Metal
Halide Lamps

Catalog Number: IMH-P39-G

For 39W Philips Mini Master Color Lamps
ANSI C179

120-277 50/60Hz Electronic

Status: RELEASED

DIMENSIONS AND DATA

Mounting Width

Lamp Line Input Min B _ . Weight . Max.
Input Current Power Power | Wiring Diag Fig. (Ib) Distance to
Number | Watts Volts | Catalong Number*| (Amps) | (Watts) Factor Lamp (ft)
39W Watt Lamp, ANSI Code C179 Minimum Starting Temp -30°C/-20°F
1 39 120 IMH-P39-G-XXX 0.39 46 0.95 3 G 0.9 5
277 0.17 45
8-32 x 1/4” Mounting Studs
,{ (Red)
B (Blue) Lamp
Ballast (White) Q com

.0” £50.8]

fl

il
Mounting Length

—(Black)—o 120V - 277V
(Green)j_

Ballast Case must
be Grounded

Wiring Diagram 3

Case Temperature Measurement Location

Case Overall Case . . Mountin | Mounting
Figure Length Length Case Width Height Length Width
G 97mm 90mm 77mm 30mm 87mm 67mm
[3.8"] [3.5"] [3.0" [1.2"] [3.4"] [2.6"]
gi Tcase max = 90 deg. C | 45mm.
& £
[~ | g
- - IR b
\ — | #
- Angled C ] ]
Sersion’ o 45mm. "(Referance) m Bottom Lead &

INSTALLATION & APPLICATION NOTES:

1. Maximum allowable case temperature is 90°C.
See figure above for measurement location

2. Ignition pulse is 2.5 kV max

3. All leads are 9 inches long

4.

5.

Ballast output will shutdown after 20 minutes if lamp fails to ignite
Power must be cycled off — then on, after replacing lamp

*Ordering Information

Order Suffix Description

Ballast with side exit leads and
mounting feet

-LF

Ballast with bottom exit leads and
mounting studs

-BLS

nominal unless otherwise noted.

Data is based on tests performed by Philips Advance in a controlled environment and is representative of relative performance. Actual
performance can vary depending on operating conditions. Specifications are subject to change without notice. All specifications are

Philips Lighting Electronics N.A.
10275 West Higgins Road *« Rosemont, IL 60018 « www.philips.com/advance
Tel: 800-322-2086 * Fax: 800-423-1882 « Customer Support: 800-372-3331 « OEM Support: 866-915-5886
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ERCO Quintessence Wallwasher

for compact fluorescent lamps

Type D3

& 240

200

& 255

Size 8
2XTC-TELI 30°

46672.000 Reflector silver
2XTC-TELI 32W GX249-3 2400Im
ECG

Covered mounting detail

Product description

Housing and fixing ring: plastic, black.
Fixing of the beam direction.
Mounting ring: plastic, white
(RAL9002). Mounting for ceiling thick-
nesses of 1-30mm with covered moun-
ting detail and 12.5-25mm with flush
mounting detail.

Junction box for through-wiring, 5-
pole terminal block, integrated strain
relief. Electronic control gear, plug and
play connectivity with DALI version.
Darklight reflector: aluminium, bright
anodised. Cut-off angle 30°.

Available from 2nd quarter 2010
Weight 1.70kg

ERCO GmbH Technical Region: 230V/50Hz
Brockhauser Weg 80-82 We reserve the right to make technical
58507 Ludenscheid and design changes.

Germany Edition: 03.11.2009

Tel.: +49 23515510 Current version under

Fax: +49 2351 551 300 www.erco.com/46672.000
info@erco.com
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ERCO Quintessence Wallwasher

Planning data

llluminance E, (Ix)
Specifications:

Number of luminaires n > 5
Wall height (m) 4

TC-TELI 32W GX24q-3 2400Im

Offset from wall (m) 0.90 1.20 1.20
Luminaire spacing (m) 1.20 1.20 1.50
below the between the below the between the below the between the
luminaire luminaires luminaire luminaires luminaire luminaires
0.250 171 210 86 108 77 76
0.500 434 420 224 223 179 186
0.750 537 565 352 351 282 280
1.000 526 607 399 441 322 344
1.250 480 567 398 462 319 370
1.500 414 473 388 433 303 359
1.750 350 381 356 385 280 325
2.000 292 306 315 329 250 280
2.250 243 249 271 280 220 238
2.500 201 206 231 238 192 202
2.750 169 170 199 201 167 172
3.000 142 141 171 171 144 147
3.250 119 119 147 146 125 127
3.500 101 101 126 125 109 110
3.750 86 86 109 108 95 95
Cleaning (a) 1 2 3
Ambient conditions P C N D P C N D P C N D
LMF 094 089 081 075 091 080 069 059 087 074 061 052
RSMF 096 092 087 081 096 092 087 081 096 092 087 081
Hours of operation (h) 2000 6000 10000 1000 4000 8000
LLMF 094 089 085 097 091 087
LSF 1 1 1 1 1 1

MF LMFXRSMFxLLMFxLSF

MF Maintainance Factor

LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor

P Room pure
C Room clean
N Room normal
D Room dirty

Quintessence Wallwasher
46672.000



ERCO
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72 435
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Quintessence Wallwasher

Accessories

83816.000

DALI switch actuator, double, 16A

Two voltage-free contacts for switching
ohmic, inductive and capacitive loads
max 16A.

DALl interface with two independent
addresses.

Mounting on DIN rail.

Weight 0.21kg

82950.000

Mounting plate for panelled ceilings
Metal, white (RAL9002) powder-coated.
Individual design of mounting plates
according to ceiling type and luminaire.
Quote ceiling type and dimensions.

83980.000

Cover ring

Metal, white. For covering the gap
where ceiling cut-outs are too big. In-
ner and outer diameter to be specified
when placing order.

Quintessence Wallwasher
46672.000
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Type D3

PHILIPS ICF-2542-M2-BS @277
ADVANCE Brand Name | SMARTMATE
Ballast Type | Electronic
Starting Method | Programmed Start
Lamp Connection | Series
. ign . Input Voltage | 120-277
Electrical Specifications Inout Frequency | 50/60 HZ
Status | Active
Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power MAX Lamp | B.E.F
of Lamp Watts | Temp (°F/C) Current Power Factor | THD | Factor Current
Lamps (Amps) (ANSI % Crest Factor
Watts)
* CFM32W/GX24q 2 32 0/-18 0.25 68 0.98 10 0.98 1.5 1.44
Wiring Diagram Enclosure
WIRING: (2) LAMP*S (1) LAMP
(BLACK FBL BL T
L'NE@ WHITE BALLAST YELLO! — 7 .
 GREEN L —
Green Terminal must be Grounded
The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)
Enclosure Dimensions
) in cm 4.98" 3.00" 1.29" 2.00"
R R Yellow/Blue 4.49/50 3 129/100 2
a.c ) Blue/White 12.6 cm 7.6 cm 3.3cm 5.1cm
White 0.0 B
Blue | 0.0 Or;‘:]‘zz
Ye}ﬁs\i 0'8 Orange/Black
Gray Black/White
Violet Red/White
Revised 02/12/2008 SBW @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886




PHILIPS

ADVANCE

Electrical Specifications

ICF-2542-M2-BS@277

Brand Name

SMARTMATE

Ballast Type

Electronic

Starting Method

Programmed Start

Lamp Connection

Series

Notes:

Input Voltage | 120-277
Input Frequency | 50/60 HZ
Status | Active

Section | - Physical Characteristics

1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be available in a plastic/metal can or all metal can construction to meet all plenum requirements.

1.3 Ballast shall be provided with poke-in wire trap connectors color coded per ANSI C82.11.

Section Il - Performance Requirements

2.1 Ballast shall be Programmed Start except for ballasts with -QS suffix, which shall be Rapid Start.

2.2 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.3 Ballast shall operate from 50/60 Hz input source of 120V through 277V with sustained variations of +/- 10% (voltage and frequency) with
no damage to the IntelliVolt ballast. RCF models shall operate from 60 Hz input source of 120V with sustained variations of +/- 10% (voltage
and frequency) with no damage to the ballast.

2.4 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz to avoid interference with infrared devices
and eliminate visible flicker.

2.5 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.6 Ballast shall have a minimum ballast factor of 1.00 for primary lamp application.

2.7 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less in accordance with lamp manufacturer recommendations.

2.8 Ballast input current shall have Total Harmonic Distortion (THD) of less than 10% when operated at nominal line voltage with primary lamp.
2.9 Ballast shall have a Class A sound rating.

2.10 Ballast shall have a minimum starting temperature of -18C (OF) for primary lamp. Ballasts for PL-H lamps shall have a minimum starting
temperature of -30C (-20F) for primary lamp.

2.11 Ballast shall provide Lamp EOL Protection Circuit.

2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions without damage.

Section Il - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall be rated for use in air-handling spaces.

3.4 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.5 Ballast shall comply with ANSI C82.11 where applicable.

3.6 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9002 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 75C and three-years for a maximum case temperature of 85C (90C 3year warranty for
ICF1H120-M4-XX, ICF2S42-90C-M2-XX and ICF2S70-M4-XX modesls).

4.3 Manufacturer shall have a fifteen-year history of producing electronic ballasts for the North American market.

Revised 02/12/2008 SP@J @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886



ERCO Quintessence Downlight Type D4

for metal halide lamps

137
©
@
=
134
1
@ Size 4
HIT-TC-CE 30°

=F:N

47406.000 Reflector silver
HIT-TC-CE 20W GU6.5 1615Im
HIT-TC-CE 35W GU6.5 3400Im
Flush mounting detail

Product description

Lampholder carrier: cast aluminium, de-
signed as heat sink. Fixing ring: plastic,
black.

Mounting ring: plastic, white
(RAL9002). Mounting for ceiling thick-
nesses of 1-25mm with covered moun- 30°
ting detail and 12.5-25mm with flush
mounting detail.

30°<) }30° 30°C

1509 cd 2509 cd

Cable with plug, L 500mm. HIT-TC-CE 20W GU6.5 1615Im HIT-TC-CE 35W GU6.5 3400Im
Spherolit technology upper reflector:

aluminium, silver, mirror-finish anodi- LOR 059 LOR  0.62

sed. UGR 191 UGR 220

Darklight reflector: aluminium, bright 65° < 200 cd/m? 65° < 1000 cd/m?

anodised. Cut-off angle 30°.
Narrow diffuser: glass, frosted.
Control gear to be ordered separately.

Weight 0.55kg

ERCO GmbH Technical Region: 230V/50Hz
Brockhauser Weg 80-82 We reserve the right to make technical
58507 Ludenscheid and design changes.

Germany Edition: 03.11.2009

Tel.: +49 23515510 Current version under

Fax: +49 2351 551 300 www.erco.com/47406.000
info@erco.com

13



ERCO

47406.000

Connected load without control gear
Connected load per 100Ix

Number of luminaires per 100Ix

47406.000

Connected load without control gear
Connected load per 100Ix

Number of luminaires per 100Ix

47406.000
Number of luminaires per 100m? for

Quintessence Downlight

Planning data

HIT-TC-CE 20W GU6.5 1615Im
P: 20W

P 2.0 W/m?

n*  10.11/100m?

HIT-TC-CE 35W GU6.5 3400Im
P: 35W

P 1.6 W/m?

n*: 4.6 1/100m?

HIT-TC-CE 20W GU6.5 1615Im
100Ix 200Ix 300Ix 500Ix
" 21 31 51

47406.000 HIT-TC-CE 35W GU6.5 3400Im
Number of luminaires per 100m? for ~ 100Ix 200Ix 300Ix 500Ix
5 10 14 23
47406.000 HIT-TC-CE 20W GU®6.5 1615Im
Module (m) 1.2x1.8  1.8x1.8 1.8x2.4 2.4x2.4
llluminance E, (Ix) 460 307 230 173
47406.000 HIT-TC-CE 35W GU6.5 3400Im
Module (m) 1.2x1.8  1.8x1.8 1.8x2.4  2.4x24
llluminance E, (Ix) 1013 675 506 380
Correction table
Ceiling 0.70 0.70 0.70 0.50 0
Wall 070 050 020 020 O
Floor 050 020 020 010 O
k 0.6 84 67 59 58 56
k 1.0 104 82 75 73 70
k 1.5 117 93 87 84 81
k 25 128 100 96 91 87
k 30 132 103 99 93 90
Cleaning (a) 1 2 3
Ambient conditions P C N D P C N D P C N
LMF 094 088 082 077 091 083 077 071 089 079 0.73
RSMF 096 092 087 081 09 092 087 081 096 092 087
Hours of operation (h) 1000 2000 4000 6000 8000 9000
LLMF 094 086 082 075 069 066
LSF 1 1 1 1 1 1

MF LMFxRSMFxLLMFxLSF
MF Maintainance Factor
LMF  Lumiaire Maintenance Factor

RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor

LSF Lamp Survival Factor

P Room pure
C Room clean
N Room normal
D Room dirty

D
0.65
0.81

Quintessence Downlight

47406.000

2/3



ERCO Quintessence Downlight

Accessories

83669.000

Control gear

for HIT-TC-CE 20W, G8.5 and GU6.5 and
HIT-CE 20W, G12 and HIPAR51-CE-P
20W, GX10.

Metal, black powder-coated.

Electronic control gear 220-240V, 50-
60Hz. Strain relief. Through-wiring pos-
sible. 5-pole terminal block. Luminaire
connection cable with plug connection,

L 200mm.
Weight 0.36kg
&
2 (%o}
N i
185 61
k3 S—¥
83655.000

Control gear

for HIT-TC-CE 35W, GU6.5 and HIT-CE
35W, G12.

Metal, black powder-coated.

Electronic control gear 220-240V, 50-
60Hz. 5-pole terminal block. Strain
relief. Through-wiring possible. Connec-
tion cable with plug, L 200mm.

Weight 0.65kg

83816.000

DALI switch actuator, double, 16A

Two voltage-free contacts for switching
ohmic, inductive and capacitive loads
max 16A.

DALl interface with two independent
addresses.

Mounting on DIN rail.

Weight 0.21kg

90
45
—

72 435
k> kA
58
k—

Quintessence Downlight
47406.000



ERCO Optec Spotlight

for metal halide lamps

72030.000 White (RAL9002)
HIT-TC-CE 35W G8.5 3500Im
ECG

Spherolit reflector, narrow spot

Product description

Cylindrical light head: cast aluminium,
powder-coated. 180° tilt. Peripheral
groove for fixing accessories.

Housing: plastic, rotatable on 3-circuit
adapter through 360°.

Electronic control gear.

ERCO 3-circuit adapter: plastic.
Reflector: aluminium, silver, mirror-
finish anodised. Safety glass.

HIT-TC-CE

AR &K & ©
(&)

30°

30000 cd

30°<

HIT-TC-CE 35W G8.5 3500Im

Type D5
@

Weight 0.80kg
h(m) E(lx)  D(m)
11°
1 28576  0.19
2 7144 039
3 3175 0.58
4 1786  0.77
5 1143 0.96
Mounting
ERCO 3-circuit track
Hi-trac 3-circuit track
Monopoll 3-circuit track
1-circuit singlet
ERCO GmbH Technical Region: 230V/50Hz

Brockhauser Weg 80-82
58507 Ludenscheid
Germany

Tel.: +49 2351 551 0
Fax: +49 2351 551 300
info@erco.com

We reserve the right to make technical
and design changes.

Edition: 03.11.2009

Current version under
www.erco.com/72030.000
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ERCO

Planning data

Cleaning (a) 1 2

Ambient conditions P C N D P C
LMF 094 088 082 077 091 083
RSMF 096 092 087 081 096 092
Hours of operation (h) 1000 2000 4000 6000 8000 10000
LLMF 100 095 090 087 085 083
LSF 1 1 1 1 1 1

MF LMFXRSMFxLLMFxLSF

MF Maintainance Factor

LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor

P Room pure
C Room clean
N Room normal
D Room dirty

Optec Spotlight

3
N D P C N

0.77 071 089 079 073 0.5

0.87 081 096 092 087

12000
0.80
1

Optec Spotlight
72030.000

D

0.81
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ERCO

Coo -C270
/

30°

Optec Spotlight

Accessories

74420.000
Sculpture lens

Only in conjunction with:

75801.000

HIT-TC-CE 35W G8.5 3500Im

h(m)  E(x) D(m)
Co

42°

4580 0.77
1145 154
509 230
286 3.07
183 3.84

R WN =

74406.000
UV filter

C90

17°
0.30
0.60
0.90
1.20
1.49

Only in conjunction with:

75801.000

74405.000
IR filter

Only in conjunction with:

74447.000
Interference colour filter
Magenta

Only in conjunction with:

75801.000

74448.000

Interference colour filter
Amber

Only in conjunction with:
75801.000

74449.000

Interference colour filter
Sky blue

Only in conjunction with:
75801.000

74450.000
Interference colour filter
Night blue

75801.000 Only in conjunction with:

75801.000

74484.000
Skintone filter
Only in conjunction with:

74430.000
Honeycomb anti-dazzle screen
Metal, black.

75801.000 Only in conjunction with:
75801.000

74485.000 75801.000

Daylight conversion filter Mounting ring

Only in conjunction with: White

75801.000 Plastic.

Optec Spotlight
72030.000



ERCO

33704.000 Reflector silver
HIT-TC-CE 20W PGJ5 1650Im
ECG

Product description

Housing: corrosion-resistant cast alu-
minium, No-Rinse surface treatment.
Black double powder-coated. Lamphol-
der carrier, 360° rotation. Mounting by
means of a swing bolt. Clamp extension
5-40mm.

Electronic control gear. Cable
3x1.5mm?, L 1m.

Wallwasher reflector: aluminium, silver
anodised.

Darklight reflector: aluminium, silver,
bright anodised, with wallwasher lens.
Cut-off angle 40°.

Screw-fastened cover ring with flush
safety glass: corrosion resistant stain-
less steel. Safety glass: 12mm, clear.
Can be driven over by vehicles with
pneumatic tyres. Load 45kN.
Installation with separate connection
sleeve.

Protection mode IP68 3m: protection
against dust ingress, and continuous
immersion up to 3m deep.

On site protection must be provided
using a residual current circuit breaker,
FIS30mA.

Weight 3.10kg

Temperature on the light aperture 55°C

Tesis In-ground luminaire

Lens wallwasher for metal halide lamps

Type D6

2219

S

@ :
o~
o~

2200

 —

5
@

HIT-TC-CE [

K 03 © ddan

IP68

ERCO GmbH
Brockhauser Weg 80-82
58507 Ludenscheid
Germany

Tel.: +49 23515510
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V/50Hz

We reserve the right to make technical
and design changes.

Edition: 03.11.2009

Current version under
www.erco.com/33704.000
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ERCO Tesis In-ground luminaire

Planning data

llluminance E, (Ix)
Specifications:

Number of luminaires n > 5
Wall height (m) 3

HIT-TC-CE 20W PGJ5 1650Im

Offset from wall (m) 1.00 1.00
Luminaire spacing (m) 1.00 1.25
below the between the below the between the
luminaire luminaires luminaire luminaires
2.750 114 113 94 92
2.500 131 129 107 105
2.250 147 145 120 17
2.000 158 156 129 125
1.750 161 159 132 126
1.500 153 152 127 119
1.250 137 134 115 102
1.000 114 109 96 83
0.750 91 87 76 67
0.500 55 48 50 32
0.250 3 2 3 1
Cleaning (a) 1 2 3
Ambient conditions P C N D P C N D P C
LMF 096 094 090 086 093 091 086 081 092 0.90
RSMF 091 083 068 051 090 081 0.67 050 090 0.81
Hours of operation (h) 1000 2000 4000 6000 8000 9000
LLMF 094 086 082 075 069 0.66
LSF 1 1 1 1 1 1

MF LMFXRSMFxLLMFxLSF

MF Maintainance Factor

LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor

P Room pure
C Room clean
N Room normal
D Room dirty

1.25

1.25
below the
luminaire
96

101

103

N D
0.84 0.79
0.67 0.50

Tesis In-ground luminaire

33704.000

between the
luminaires
95

1.25
1.50
below the
luminaire

between the
luminaires
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ERCO

@217

2210

& 340

125

290

Tesis In-ground luminaire

Accessories

34974.000

Distribution box, IP68

With four cable entries, 7-25mm.
Plastic.

2 95mm, L 240mm.

Weight 0.47kg

@ 443m

P68

33958.000

Coupling sleeve

for max. 16mm cable diameter.
Plastic conduit, two-part PUR-cast
resin.

9 26mm, L 180mm.

33959.000

Branching sleeve

for 8-23mm cable diameter.

Plastic shell, two-part PUR cast resin.
L 150mm, B 70mm, H 46mm.

33734.000

Housing for recessed mounting
Corrosion-resistant cast aluminium, No-
Rinse surface treatment. Black double
powder-coated. 2 cable entries.

Weight 2.90kg

Tesis In-ground luminaire
33704.000

3/3



Revised: 6/19/2009

Type D6
® Catalog Number: IMH-G20-E
pH I I.I pS e-Vision~ Electronic JFor 20W Metal Halide Lamps
Ballast for Metal |ANSI M156
ADVANCE| taidetamps 120277V 5060 Eiectronic
Status: PRELIMINARY
DIMENSIONS AND DATA
Lamp Line Input Min . Max.
Input Current Power Power | Wiring Diag Fig. Wgég)ht Distance to
Number | Watts Volts | Catalong Number*| (Amps) | (Watts) Factor Lamp (ft)
20W Watt Lamp, ANSI Code M156 Minimum Starting Temp -20°C/-4°F
120 0.21 24
1 20 IMH-G20-E-XXX 0.9 3 E 0.55 5
277 0.09 24
(Red)
(Blue) Lamp
K ! Ballast (White) Q Com

8-32 x 1/4" Mounting Studs

—(Black)—o 120V - 277V

2| B
O (Green)
4 2 1
% Momnt'm[gmj;h Ballast Case must
& be Grounded
- - Wiring Diagram 3
Case Overall Case Case Width Height Mountin | Mounting
Figure Length Length 9 Length Width
E 140mm | 127mm 44mm 30mm 135mm 26mm
[6.5"] [5.0" [1.7" [1.2" [6.3"] [1.0"
Tcase max =90 deg C
Red & Blue

-LF Model Only

Black &
White Leads
(Input)

/

\ A

15mm& /

‘35mm N

Leads
‘ (Output)

-LF Model Only

Case Temperature Measurement Location

3P

INSTALLATION & APPLICATION NOTES:

1. Maximum allowable case temperature is 90°C.
See figure above for measurement location

Ignition pulse is 4 kV max

2.

3. All leads are 12 inches long
4. Ballast output will shutdown after 20 minutes if lamp fails to ignite
5. Power must be cycled off — then on, after replacing lamp

*Ordering Information

Order Suffix

Description

-LF

Ballast with side exit leads and
mounting feet, Leads exit either end

Data is based on tests performed by Philips Advance in a controlled environment and is representative of relative performance. Actual
performance can vary depending on operating conditions. Specifications are subject to change without notice. All specifications are
nominal unless otherwise noted.

Philips Lighting Electronics N.A.
10275 West Higgins Road *« Rosemont, IL 60018 « www.philips.com/advance
Tel: 800-322-2086 * Fax: 800-423-1882 « Customer Support: 800-372-3331 « OEM Support: 866-915-5886



ERCO Tesis In-ground luminaire Type D7

Lens wallwasher for metal halide lamps

247

365

@227

HIT-TC-CE

BA & © 6
“Sm

P68

33715.000 Reflector silver
HIT-TC-CE 35W G8.5 3500Im
ECG

Product description

Housing: corrosion-resistant cast alu-
minium, No-Rinse surface treatment.
Black double powder-coated. Lamphol-
der carrier, 360° rotation. Mounting by
means of a swing bolt. Clamp extension
5-40mm.

Cable 3x1.5mm?, L 1m.

Electronic control gear.

Wallwasher reflector: Aluminium, silver
anodised.

Darklight reflector: aluminium, silver,
bright anodised, with wallwasher lens.
Cut-off angle 40°.

Screw-fastened cover ring with flush
safety glass: corrosion resistant stain-
less steel. Safety glass: 12mm, clear.
Can be driven over by vehicles with
pneumatic tyres. Load 45kN.
Installation with separate connection
sleeve.

Protection mode IP68 3m: protection
against dust ingress, and continuous
immersion up to 3m deep.

On site protection must be provided
using a residual current circuit breaker,
FIS30mA.

Weight 6.30kg

Temperature on the light aperture 65°C

ERCO GmbH
Brockhauser Weg 80-82
58507 Ludenscheid
Germany

Tel.: +49 23515510
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V/50Hz

We reserve the right to make technical
and design changes.

Edition: 03.11.2009

Current version under
www.erco.com/33715.000
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ERCO

Planning data

llluminance E, (Ix)
Specifications:

Number of luminaires n > 5
Wall height (m) 4

HIT-TC-CE 35W G8.5 3500Im

Offset from wall (m) 1.25 1.25
Luminaire spacing (m) 1.25 1.50
below the between the below the
luminaire luminaires luminaire
3.500 132 131 1M1
3.000 178 176 149
2.500 231 231 193
2.000 275 273 235
1.500 268 244 238
1.000 136 120 122
0.500 20 16 19
Cleaning (a) 1 2
Ambient conditions P C N D P C N
LMF 096 094 090 086 093 091 0.86
RSMF 091 083 068 051 090 081 0.67
Hours of operation (h) 1000 2000 4000 6000 8000 10000 12000
LLMF 1.00 095 090 087 085 083 0.80
LSF 1 1 1 1 1 1 1
MF LMFXRSMFXLLMFxLSF
MF Maintainance Factor
LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor
P Room pure
C Room clean
N Room normal
D Room dirty

1.50
1.50
between the below the
luminaires luminaire
11 129
150 160
194 187
223 195
190 149
92 60
1" 7
3

D P C N
081 092 090 084
050 090 081 067

Tesis In-ground luminaire
33715.000

Tesis In-ground luminaire

between the
luminaires
129

160

186

185

129

55

6

D
0.79
0.50

1.50

1.75
below the
luminaire
11

138

163

175

136

55

7

between the
luminaires
112

138

158

153

104

43

4
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ERCO

Tesis In-ground luminaire

Accessories

33950.000

Domed glass

To prevent accumulation of dirt.
Load: 5kN.

Cannot be driven over by vehicles.

34974.000

Distribution box, IP68

With four cable entries, 7-25mm.
Plastic.

9 95mm, L 240mm.

Weight 0.47kg

@ 443m

P68

33958.000

Coupling sleeve

for max. 16mm cable diameter.
Plastic conduit, two-part PUR-cast
resin.

9 26mm, L 180mm.

33959.000

Branching sleeve

for 8-23mm cable diameter.

Plastic shell, two-part PUR cast resin.
L 150mm, B 70mm, H 46mm.

33962.000

Housing for recessed mounting
Corrosion-resistant cast aluminium, No-
Rinse surface treatment. Black double
powder-coated. 2 cable entries.

Weight 5.80kg

Tesis In-ground luminaire
33715.000
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LITECONTROL

Wall/Slot-2000

Shipping August 2009

Fixture Type: Type Fl

Project Name:

Wall/Slot®-2000

" 4 ®
—r 1 Wall/Slot*-2000PR
, L 2000 or 2000PR
Recessed Perimeter
10.5" 9"
(267) & (229)
1
Grid ceiling
4_ o — |
(229 mm)
Product Description
The patented Wall/Slot-2000 is a steel recessed perimeter fixture that fully conceals the lamp
from view. This fixture creates a“floating ceiling” effect washing the wall with light at the
junction of the ceiling and wall.This fixture is Cradle to Cradle Certified™ Silver by MBDC.
Ordering Guide
| Product, Lamping, & Length | | Options
[20 | [1 | [4 | [t8 | [cwm- | [ELB10 ] [PR | [120
Series Lamp Nominal Lamp Type Finish Ballast Other Options Volts
Count Length (ft)
20 1 = 2,3,4 T8 cwm ELB10 EF 120
2 > 6,8 (Matte is standard for | |F 277
1 > 2,3,4 T5HO White) is T8 or BX PR
2 > 6,8 T5 standard LP/ELB
1 > 2 BX40 is standard for
2 > 4 T5 or TSHO see
4 > 8 DA/MK7 Other Options
2 > 3 BX39 DO/HEL notes:
4 > 6 DL/ECO Lamp Count = total number of lamps in the fixture
see For Ordering guide information in shaded
see Ballast areas, choose selection by reading ACROSS
notes Options the shaded areas for correct specifications.

2014T8-CWM-ELB10-PR-120 is a typical catalog number for a 1-lamp (1 lamp in cross-section), 4-foot long T8 fixture with Matte White

finish, electronic ballast, parabolic reflector, 120 volts.

Cross-section lamping

1-T5 or TSHO

1-BX39 or 40

Ballast Options

Specify in place of ELB or LP/ELB, contact factory for availability:
DA/MK7  Advance Mark VIl Dimming Ballast.

DO/HEL
DL/ECO

Osram Sylvania Helios Dimming Ballast.
Lutron ECO-10 Dimming Ballast.

EF

F
PR

Other Options

Emergency Fluorescent Ballast. Battery-powered ballast from a UL Listed
manufacturer will operate one T8 lamp fo 1 1/2 hours.

Fuse installed. Slow or fast blow, determined by Litecontrol.

Parabolic Reflector. Larger specular hammertone aluminum reflector for

1-T5 or TSHO

1-BX39 or 40

Questions to Ask

additional downward light projection.

Wall/Slot-2000 PR

}

10.5"
(267)

13.5"
(343)

1.5"(38)

9" Drywall ceiling

1.Row information, including desired fixture lengths?
2.Lamp type? 3.Ballast options? 4.Controls solutions?
5.0ther options? 6.120 or 277 volt?

(229 mm)

Click on

Quick Find 20

revised 7/8/2009 litecontrol.com




Wwall/slot 2000/PR

System Connectors
| Catalog Number

Series | |Connector | |Finish ||Description

(Minimum-Maximum along wall in parenthesis)
2000 EC CWM End Cap
2000 SE CWM Straight Extension (2"-12")
2000 IC CWM Inside Corner - 90° (14"-21")
2000 ocC CWM Outside Corner -90° (2"-11")
2000 ASE CWM Angular Straight Extension - 135° (2"-11")
2000 AIC CWM Angular Inside Corner - 135° (6"-15")
2000 AOC CWM Angular Outside Corner - 135° (2"-11")

2000-A0OC-CWM is a typical catalog number for an angular outside corner
connector. Corners, extensions, and end caps, when added to fixtures, permit
continuous wall-to-wall installation. Lengths are field cut.

Finish: CWM (Matte White)

NOTE: Parabolic reflector is positioned above lamps only, and does not extend
through system connectors.

AIC ASE

AOC
Ic PLAN VIEW

See web site for installation details.

NEE oc

Specifications

FIXTURE SUPPORT RAIL. Extruded white aluminum, wall-mounted rail provides continuous support and true alignment of fixtures and
components. Rail is designed to provide a reveal at the wall to compensate for irregularities in wall construction. Galvanized splines are
included for continuous alignment.

FIXTURE HOUSING. Die-formed and welded steel. Plenum cover/wall bracket is a welded assembly with heavy gauge steel
strengthening members. Support chain attachment locations are spaced approximately every two feet for 2,4, and 8-foot fixtures, and 1
1/2 feet for 3-foot and 6-foot fixtures. Plenum cover has a continuous hook-and-lock feature for quick installation.

REFLECTOR. 2000 curved reflector is die-formed specular hammertone aluminum, precisely shaped for maximum downward light
projection. Straight reflector portions are steel, finished in high-reflectance white for uniform light distribution2000PR uses a larger
parabolic reflector (PR), die-formed, hammertone, low-iridescence semi-specular aluminum, precisely shaped for maximum downward light
projection.lt is shielded from all viewing angles from 0° to 60° below horizontal. Straight reflector portions are steel, finished in high-reflectance
white for uniform light distribution.

CEILING TRIM/LUMINANCE CONTROL DEFLECTOR. Extruded aluminum with internal aligner splines.

LCD shields lamps from direct view and eliminates socket shadows on wall. Paint finish is Matte White CWM) baked enamel.

LAMPING. Available in one-lamp T5,T5HO, or T8, or one-lamp twin-tube compact fluorescent.

BALLAST. Electronic Ballast (ELB - for T8 or BX lamping) or Low-profile Electronic Ballast (LP/ELB - for T5 or TSHO lamping), high

power factor, thermally protected Class P, Sound Rated A, manufactured by a UL Listed manufacturer, as available, determined by
Litecontrol. Ballasts with a voltage range of 120 to 277 will be used when fixture configuration and ballast availability allow.The minimum
number of ballasts will be used.

CEILING TYPE. Compatible with most types of ceiling systems, including grid and plaster. Fixture system must be installed prior to
installation of ceiling. Finish of wall should extend 11" above finished ceiling height. See Wall/Slot-2000 Pre-Installation Manual for specific
ceiling type details.

CERTIFICATION. Fixture and electrical components shall be UL and/or CUL Listed and shall bear the LBEW., AF. of L.label. @usw

Note: Litecontrol reserves the right to change specifications without notice for product development and improvement.

L

100 Hawks Avenue Hanson, MA 02341
781294 0100 f: 781 293 2849 litecontrol.com

employee owned | customer driven

cradlefocradle

TECONTROL NN Quick Find 20
C| [wam,

litecontrol.com

Cradle to Cradle Certified™ s a certification mark of MBDC.

©2009 LITECONTROL, Printed in U.S.A/TS10118-01 @



Planning for installation

Finished wall should extend 11" above ceiling. Locate bottom of Fixture Support Rail 9 1/4" up from
bottom of ceiling for Lay-in Grid T-bar ceilings. Extruded trim of fixtures supports ceiling tiles at
perimeter; elsewhere ceiling construction must be supported independently of the lighting system.

1. Install Fixture Support Rails on wall. 2. Hook fixtures on rail and slide into 3. Install extensions and corners.

position. Attach hanger wires.

Inside Corner

Straight Extension

Ceiling system supplied by ! Reefss
others, installed after fixture. | I Fixture interconnections
Lo supplied by others

I
Field-cut pieces for Q
corners and straight extensions

TECONTROL

employee owned | customer driven

100 Hawks Avenue Hanson, MA 02341
781294 0100 f: 781 293 2849 litecontrol.com

Fixture Support Rail

Wwall/slot 2000/PR

Click on
QuickFind 20
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Photometric data Wall/slot 2000/PR
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Photometric data PR reflector wall/slot 2000/PR
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PHILIPS
ADVANCE

Type F1

ICN-2P32-N @ 277V

Brand Name | CENTIUM
Ballast Type | Electronic
Starting Method | Instant Start
Lamp Connection | Parallel
. ign . Input Voltage | 120-277
Electrical Specifications Inout Frequency | 50/60 HZ
Status | Active
Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power MAX Lamp | B.E.F
of Lamp Watts | Temp (°F/C) Current Power Factor | THD | Factor Current
Lamps (Amps) (ANSI % Crest Factor
Watts)
* F32T8 1 32 0/-18 0.13 36 10 0.99 1.6 2.92
F32T8 2 32 0/-18 0.22 56 10 0.99 1.6 1.59
Wiring Diagram Enclosure
WHITE — | BLUE
BLAck — BALLAST | BLUE
— RED
T ]
——o¢ LAMP
LINE
L—4¢ LAMP 4
Diag. 64-A
The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)
Enclosure Dimensions
Standard Lead Length (inches) OverAll (L) Width (W) Height (H) | Mounting (M)
. in. cm. 95" 1.3" 1.0" 8.9"
Black 'Zné 7°1m1' Yellow/Blue 0 91/2 1.3/10 1 8 9/10
acl .
i 241 3.3 2.5 22.6
White 45| 1143 Blue/White 0 cm cm cm cm
Brown 0
Blue 24 61 o 0
Red | 24| 61 range
Yellow 0 Orange/Black 0
Gray 0 Black/White 0
Violet 0 Red/White 0

Revised 04/08/2009

¢ @

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.

10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018

Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886




PHILIPS
ICN-2P32-N @ 277V

ADVANCE Brand Name | CENTIUM

Ballast Type | Electronic

Starting Method | Instant Start

Lamp Connection | Parallel

Electrical Specifications Input Voltage | 120-277
Input Frequency | 50/60 HZ
Notes: Status | Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads color-coded per ANSI C82.11.

Section Il - Performance Requirements

2.1 Ballast shall be (Instant, Rapid or Programmed) Start.

2.2 Ballast shall provide Independent Lamp Operation (ILO) for Instant Start ballasts allowing remaining lamp(s) to maintain full light output
when one or more lamps fail.

2.3 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power (except T8/HO and FT5 ballasts).

2.4 Ballast shall operate from 60 Hz input source of 120V, 277V or 347V as applicable with sustained variations of +/- 10% (voltage and
frequency) with no damage to the ballast. IntelliVolt models shall operate from 50/60 Hz input source of 120V through 277V with sustained
variations of +/- 10% (voltage and frequency) with no damage to the ballast.

2.5 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz ("GCN" models between 20kHz and
30kHz) to avoid interference with infrared devices and eliminate visible flicker.

2.6 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.7 Ballast shall have a minimum ballast factor for primary lamp application as follows: 0.75 for Low Watt, 0.85 for Normal Light Output, and
1.20 for High Light.

2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less in accordance with lamp manufacturer recommendations.

2.9 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models and THD of less than 10% for
Centium models when operated at nominal line voltage with primary lamp.

2.10 Ballast shall have a Class A sound rating for all 4-foot lamps and smaller.

2.11 Ballast shall have a minimum starting temperature of [-18C (OF) for standard T8 and Long Twin Tube lamps, 10C (50F) for
standard T12 lamps, 0C (32F) for Slimline T8 lamps and "GCN" models, -29C (-20F) for T8/HO lamps,] for primary lamp application. Ballast
shall have a minimum starting temperature of 60F (16C) for energy-saving T8 and T12 lamps.

2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions without damage.

Section Il - Regulatory Requirements
3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable. Models with -HAZ suffix meet UL 935 Type HL (hazardous location) requirements.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.
3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

Section |V - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9002 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C.

4.3 Manufacturer shall have a fifteen-year history of producing electronic ballasts for the North American market.

NOTE: The use of Optanium (IOP) and ICN-1P32-N, ICN-2P32-N, ICN-3P32-SC, and ICN-4P32-SC models are recommended to reduce
striation in energy-saving T8 lamps (25W, 28W or 30W). Remote or tandem wiring of energy-saving T8 lamps (25W, 28W or 30W) is only
recommended for Optanium (IOP) models.

Revised 04/08/2009 SP(Q @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886



ERCO

for fluorescent lamps

TFL Wallwasher

Type F2
% | rzzze 1180 x 150 7777
[ q
DL _ 1194 N
I

T16

65040.000 Reflector silver
T16 28W G5 2600Im
ECG

Product description

Housing: metal, white (RAL9002)
powder-coated. Screw-fastened end
plates. Arrangement as continuous
band of light possible. Mounting
bracket with screw fixing: metal, for
ceiling thicknesses of 12.5-25mm.
Electronic control gear, plug and play
connectivity with DALI version. 2 cable
entries. Through-wiring possible.
5-pole terminal block.

Wallwasher reflector: aluminium, an-
odised, satin matt. Hinged baffle to
simplify lamp replacement.

Weight 4.00kg

BA & © ec

ERCO GmbH
Brockhauser Weg 80-82
58507 Ludenscheid
Germany

Tel.: +49 2351 551 0
Fax: +49 2351 551 300
info@erco.com

Technical Region: 230V/50Hz

We reserve the right to make technical
and design changes.

Edition: 03.11.2009

Current version under
www.erco.com/65040.000

113



ERCO TFL Wallwasher

Planning data

llluminance E, (Ix)
Specifications:

Number of luminaires n > 5
Wall height (m) 3

T16 28W G5 2600Im

Offset from wall (m) 1.00 1.00 1.25 1.25

Luminaire spacing (m) 1.25 1.50 1.25 1.75
below the between the below the between the below the between the below the between the
luminaire luminaires luminaire luminaires luminaire luminaires luminaire luminaires

0.250 285 228 258 176 123 117 93 79

0.500 624 559 559 430 396 382 313 252

0.750 619 579 540 463 506 488 390 331

1.000 510 490 439 401 460 450 348 315

1.250 412 403 352 335 394 389 297 278

1.500 333 327 284 275 333 329 250 240

1.750 269 265 230 225 280 277 211 205

2.000 217 213 185 182 235 233 178 174

2.250 176 172 151 149 197 194 150 147

2.500 144 140 125 122 164 162 126 124

2.750 118 116 104 101 137 135 107 105

Cleaning (a) 1 2 3

Ambient conditions P C N D P C N D P C N D

LMF 094 089 081 0.75 0.91 0.80 0.69 059 0.87 0.74 0.61 0.52

RSMF 096 092 087 0.81 0.96 092 087 081 0.96 0.92 0.87 0.81

Hours of operation (h) 4000 8000 12000 16000 20000 2000 6000 10000 14000 18000
LLMF 095 093 091 0.90 0.90 096 094 092 091 0.90
LSF 1 1 1 1 1 1 1 1 1 1

MF LMFXRSMFxLLMFxLSF

MF Maintainance Factor

LMF  Lumiaire Maintenance Factor
RSMF  Room Surface Maintenance Factor
LLMF  Lamp Lumens Maintenance Factor
LSF Lamp Survival Factor

P Room pure

C Room clean

N Room normal

D Room dirty

TFL Wallwasher 2[3

65040.000



ERCO TFL Wallwasher

Accessories

83816.000

DALI switch actuator, double, 16A

Two voltage-free contacts for switching
ohmic, inductive and capacitive loads
max 16A.

DALl interface with two independent
addresses.

Mounting on DIN rail.

Weight 0.21kg

90
45
<—

72 435
k—af  k—
58

TFL Wallwasher
65040.000



Type F2

PHILIPS ICN-2528-N@277
ADVANCE Brand Name | CENTIUM T5
Ballast Type | Electronic
Starting Method | Programmed Start
Lamp Connection | Series
. ign . Input Voltage | 120-277
Electrical Specifications Inout Frequency | 50/60 HZ
Status | Active
Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power MAX Lamp | B.E.F
of Lamp Watts | Temp (°F/C) Current Power Factor | THD | Factor Current
Lamps (Amps) (ANSI % Crest Factor
Watts)
F14T5 1 14 0/-18 0.07 17 1.07 10 0.98 1.7 6.29
F14T5 2 14 0/-18 0.13 33 1.04 10 0.98 1.7 3.15
F21T5 1 21 0/-18 0.10 25 1.06 10 0.98 1.7 4.24
F21T5 2 21 0/-18 0.17 49 1.02 10 0.98 1.7 2.08
* F28T5 1 28 0/-18 0.12 31 1.05 10 0.98 1.7 3.39
F28T5 2 28 0/-18 0.23 61 1.00 10 0.98 1.7 1.64
Wiring Diagram Enclosure
BLUE
BLUE
YELLOW
_ smack] BALLAST [ELlow
WHITE| RED
S —

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)
Enclosure Dimensions

Standard Lead Length (inches) OverAll (L) Width (W) Height (H) | Mounting (M)

. in. cm. 9.5" 1.3" 1.0" 89"

Biack '2n3' 5‘;’2 Yellow/Blue 0 91/2 13/10 1 8.9/10

ac .
: 24.1 3.3 25 22.6

White 23| 584 Blueglvmte 8 cm cm cm cm

Blue 27| 68.6 o rown 0
Red 27| 686 range

Yelow | 42| 106.7 Orange/Black 0
Gray P Black/White 0
Vioret o Red/White 0

Revised 09/14/2009

¢ @

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886



PHILIPS ICN-2S28-N@277
ADVANCE Brand Name | CENTIUM T5

Ballast Type | Electronic
Starting Method | Programmed Start
Lamp Connection | Series

Electrical Specifications Input Voltage | 120-277
Input Frequency | 50/60 HZ
Notes: Status | Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads or poke-in wire trap connectors color-coded per ANSI C82.11.

Section Il - Performance Requirements

2.1 Ballast shall be Programmed Start.

2.2 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.3 Ballast shall operate from 50/60 Hz input source of (120V through 277V or 347V through 480V) with sustained
variations of +/- 10% (voltage and frequency) with no damage to the ballast.

2.4 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz to avoid interference with infrared devices
and eliminate visible flicker.

2.5 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.6 Ballast shall have a minimum ballast factor of 1.00 for primary lamp application.

2.7 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less in accordance with lamp manufacturer recommendations.

2.8 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models and THD of less than 10% for
Centium models when operated at nominal line voltage with primary lamp.

2.9 Ballast shall have a Class A sound rating.

2.10 Ballast shall have a minimum starting temperature of {-18C (OF) or -29C (-20F)} for primary lamp. Consult lamp manufacturer
for temperature versus light output characteristics.

2.11 Ballast shall provide Lamp EOL Protection Circuit.

2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions without damage.

2.13 Ballast shall have a hi-low switching option when operating (4) F54T5/HO lamps to allow switching from 4-2 lamps, 3-2 lamps or 3-1 lamp.
2.14 Four-lamp ballast shall have semi-independent lamp operation.

Section Ill - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

3.6 Ballast shall comply with UL Type CC rating.

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9002 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C. Ballasts with a "90C" designation in their catalog number shall also carry a three-year
warranty at a maximum case temperature of 90C.

4.3 Manufacturer shall have a fifteen-year history of producing electronic ballasts for the North American market.

Revised 09/14/2009 SP(Q @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
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Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886



VA L/THONIA LIGHTING'
FEATURES & SPECIFICATIONS

INTENDED USE—The SPEC-BEAM™ s anideal one-for-one replacementof common
metal halide high bay systems. The optional Cool Running Technology providestrouble-
free operationinambientspaces upto65°C. Applicationsinclude warehousing, manu-
facturing, commercialfacilities and retail. The SPEC-BEAM performs bestatmounting
heightsfrom 15'to 40'. Certain airborne contaminants can diminish integrity of acrylic.
Click here for Acrylic Environmental Compatibility table, for suitable uses.
ATTRIBUTES — Designed for optimum performance using highly efficient TSHO lamps.
Bestin applications requiring a rugged full body assembly with excellent fixture perfor-
mance. Multiple optical systems allowthe rightdistribution forthe rightapplication. Three
mounting choices are available. Available in MVOLT, 347 or480volt.
CONSTRUCTION — Fullfixture body provides strength and rigidity during shipmentand
installation. Channel, end caps and socketbrackets are manufactured from code grade
steel, fixture assembly is riveted and screwed together for added strength. Access to
ballastand wiring compartmentis accessed from belowandis completelytool-less.
FINISH — High-gloss white baked enamel, pretreated with five-stage iron phosphate
system. Optional polyester powder coatavailable.

OPTICAL SYSTEM — All distributions included, precision formed, high performance,
95% reflective, segmented optics utilizing Alanod MIRO® 4 specular aluminum war-
ranted for 25years. Reflector optics are available in a wide variety of distributions and
spacing criteria.

Reflectors are available with uplight (recommended) or solid top that includes heat
dissipation slots for heat management venting (2-3% uplight typical).

ELECTRICAL SYSTEM — Thermally protected, resettling Class P, HPF, A+ sound
rated electronic ballast. AWM, TFM or THHN wire used throughout rated for
required temperatures.

Lamps are secured with rotary locking lamp sockets for ease of relamping and to
reduce lamps from disconnecting due to vibration or incidental contact.
INSTALLATION — The SPEC-BEAM™ is suitable for suspension by chain, cable or
monopoint-mounted with appropriate accessories. Fixture must be suspended
mount for ceiling structures.

LISTING — UL Listed. CSA Certified. (UL 1598 and CSA C22.2 No. 250.0-00.) For ambient
operation up to 55°C. Suitable for damp locations.

Catalog Number

Type-F3

Type

Notes

x SPEC-BEAM™

FGB

FLUORESCENT HIGH BAY
T5HO Lamps

G,

TECHNOLOGY

Specifications
PATENT PENDING
#Lamps: 20r3 4 6
Length: 48(1220) 48(1220) 48(1220)
Width:  12(305) 16(407) 24(610) {
Depth:  4-1/2(111) 412011)  4-3/4(121)

Weight: 161bs(7.26kg) 17Ibs(7.71kg) 191bs(8.62kg) Technology
All dimensions are inches (millimeters).

Specifications subject to change without notice.

WARRANTY — Ballast Warranty - five years when operated atambienttemperatures
up to 55°C, three years when operated at ambient temperatures up to 65°C. Lensed
fixtures are warranted for five years when operated atambienttemperatures up to 40°C.

ORDERING INFORMATION

Lead times will vary depending on options selected. Consult with your sales representative.

Example: FGB24 6 54T5H0 T1X20 MVOLT 1/41/2 GEB10PS LP841

| Shielding* | | Voltage | Lamp color
FGB14 (blank) Noshielding MVOLT 120v-277V (blank) Nolamps
FGB164 A12125 Pattern12acrylic,0.125" HVOLT 347V-480V LP830 85CRI, 3000°K, std. life
FGB24 A12125WG Pattern12acryIic,0.125"w/wireguard LP835 85CRI,3500°K, std. life
indoorframe | Ballastconfiguration | LP841 85CRI,4100°K, std.life
ACL Clearacrylic,0.125' LP850 85 CRI,5000°K, std.life
Number of ACLWG Clearacrylic,0.125"w/wireguardin (blank) - Alltwo-lamp ballasts ' !
lamps' doorframe 1/3 One,three-lamp ballast | Ont
5 PCLIZ5 Clearpolycarbonate,0.125" 14 One,four-lamp ballast ptions
3 PCL125WG Clearpolycarbonate,0.125"w/ 1/41/2 One, four-lampandone, OUTCTR Wiringleadsthroughback
wireguardindoorframe two-lamp ballast center of fixture’
4 NLWG Nolens;wireguardindoorframe 23 Two, three-lamp ballasts PAF Powder coatafterfabrication
6 PAFAL Aluminumconstruction, PAF
L | Distribution/Reflector* | 20GA 20-gauge steel construction
amptype o —r ¥
ptyp Distribution Reflector | Ballast v-\l;([;: J\c;lpcoverdp?l;ek t |
54T5HO ?4;\|/_|V0 FI Focus(0.9>SC) X20 Specularaluminum ACRB. ool Rummint mérui%uar - 119auge, extermna
Tl Task(0.9<1.2SC) X20U  Specularaluminum oolRunning )
N1 Normal(1.2<14SC) w/uplight GEBIOPS. TSHOelectronic<I0% MS g?;g%a”cysensmpfe'w”e“
S1  Spread(1.4<1.8SC) D20 White powdercoat® J, programme o
Bl  Broad(1.8<SC)? D20U  White powder coat rapid start MSI360 ([:);%gg)gancysensorpre wired
H 3
w/ uplight MSIPE Occupancysensorpre-wired
with photocell®
NOTES: EL14 Emergencybattery pack(900
1 Ses o I lumens)®
ee Configurations table for availability. .
Not available with prismatic lens option. Accessories

2

3 Available with N1 (normal distribution) only.

4 5/55 warranty for open fixtures only. Fixtures should be mounted at a minimum
plenum height of 18".

5 Must specify voltage.

6 UL listed for 55°C. Output in emergency mode caries with ambient temperature
(approx. 944 lumens at 25°C and 911 lumens at 45°C). Single-lamp operation only.
Not available with HVOLT. Requires some assembly in the field for six-lamp fixtures.

7  Every distribution not available in every lamp configuration.

Order as a separate catalog number.

IBAC120M20 10’ adjustable aircraft cable, 2-hook, Y hanger (one pair)
IBAC240M20  20' adjustable aircraft cable, 2-hook, Y hanger (one pair)
HSD36 3’ jack chain with hanger (one pair)
THSD  Monopoint hanger with 3/4" KO
THSDHB ~ Monopoint hanger with 3/4" hub
THSDSK  Side covers for monopoint hanger (one pair)

Fluorescent

Sheet #: FGB-T5HO



FGB T5HO Fluorescent High Bay

Configurations DIMENSIONS

Number All dimensions are in inches (millimeters).
Series  oflamps Width Height Length
FGB14 20r3 12(30.5) 4-1/2(11.4) 48(121.9)
FGB164 4 16(40.6) 4-1/2(11.4) 48(121.9)
FGB24 6 24(61.0) 4-3/4(12.1) 48(121.9)

Cord Set Option: 4- 1 2
Add suffix to end of catalog number,_ spec_ify vo/tage. All cord sets are 18/3, 6', white [W 114)

unless otherwise noted. Other configurations available, consult factory.

Suffix  Description ‘ (40 6) ‘

CS1W  Straight plug, 120V FGB164

CS3W  Twist lock, 120V

CS7W  Straight plug, 277V

CS1MW  Twist-lock, 277V

CS25W  Twist-lock, 347V 4- 3/4
CS9TW  Twist-lock, 480V Mﬂ\ (12.1)

CS93W 600V SO white cord, no plug (no voltage required)

2%
\ (61.0) ‘

FGB24

PHOTOMETRICS

Calculated using the zonal cavity method in accordance with IESNA LM41 procedure. Floor reflectances are 20%. Lamp configurations shown are typical. All data
based on 25°C. Full photometric data on these and other configurations available upon request.

;‘55;1 ?\1404 i:_‘[s:l:;ss‘:xzo FGB164 4_ 54T5HO T1X20U FGB24 6 54T5HO T1X20U
: TEST NO: LTL 14955 TEST NO: LTL 14967
LUMENS PER LAMP:4400 LUMENS PER LAMP: 4400 LUMENS PER LAMP: 4400
Coefficients of Utilization Coefficients of Utilization Coefficients of Utilization
pf 20% pf 20% pf 20%
pc 80% 50% 30% pc 80% 50% 30% pc 80% 50% 30%
pw 50% 30% 10% 50% 30% 10% 50% 30% 10% pw. 50% 30% 10% 50% 30% 10% 50% 30% 10% pw 50% 30% 10% 50% 30% 10% 50% 30% 10%
0 108 108 108 100 100 100 95 95 95 0 110 110 110 99 99 99 92 92 92 0 113 113 113 102 102 102 95 95 95
1 95 91 88 88 85 83 84 82 80 1 98 94 91 88 86 83 83 81 79 1 100 96 93 90 88 85 85 83 81
2 83 76 71 77 72 68 73 69 66 2 86 80 76 78 74 70 74 70 67 2 88 82 77 80 76 72 75 72 68
3 72 64 58 67 61 56 64 59 55 3 77 70 64 70 65 60 66 61 58 3 78 71 65 71 66 61 67 63 59
x4 63 55 49 59 52 47 57 51 46 x4 69 61 55 63 57 52 59 54 50 x4 70 62 56 64 58 53 60 55 51
8 5 56 48 41 52 45 40 50 44 39 &) 5 62 54 48 57 51 46 54 49 44 &J 5 63 55 49 58 52 47 55 49 45
6 50 41 35 47 40 35 45 39 34 6 56 48 43 52 46 41 49 44 40 6 57 49 43 53 46 41 50 44 40
7 45 37 31 42 35 30 41 34 30 7 51 44 38 48 41 37 45 40 36 7 52 44 39 48 42 37 46 40 36
8 40 32 27 38 31 26 37 31 26 8 47 40 34 44 38 33 42 36 32 8 48 40 35 45 38 34 42 37 33
9 37 29 24 35 28 23 34 27 23 9 43 36 31 41 34 30 39 33 29 9 44 37 32 41 35 31 39 34 30
10 34 26 21 32 25 21 31 25 21 10 40 33 29 38 32 28 36 31 27 10 41 34 29 38 32 28 37 31 27
Zonal Lumen Summary Zonal Lumen Summary Zonal Lumen Summary
Zone _Lumens % Lamp % Fixture Zone Lumens % Lamp % Fixture Zone _Lumens % Lamp % Fixture
0°-30° 3288.8 18.7 204 0°-30° 5287.2 30.0 31.7 0°-30° 80329 304 313
0°-40° 6209.5 353 385 0° - 40° 7953.9 452 47.7 0°-40° 12030.4 456 46.8
0°-60° 12719.4 723 78.8 0°-60° 12351.2 70.2 74.0 0°-60° 18791.8 71.2 731
0°-90° 15576.3 88.5 96.5 0°-90° 14648.9 83.2 87.8 0°-90° 22563.5 85.5 87.8
90° - 180° 572.5 3.3 3.5 90°-180°  2043.1 11.6 12.2 90°-180°3137.9 11.9 12.2
0°-180°16148.8 91.8 100.0 0°-180°  16692.0 94.8 100.0 0°-180°25701.4 97.4 100.0

VA L/THONIA LIGHTING' -

Industrial

An<SAcuityBrands Company One Lithonia Way, Conyers, GA 30012
Phone: 770-922-9000 Fax: 770-981-8141

Sheet #: FGB-T5HO ©2009-2010 Acuity Brands Lighting, Inc. All rights reserved. Rev. 2/2/10 www.lithonia.com



Type F3- Dimming

PHILIPS IDA-2S554 @277
ADVANCE Brand Name | ROVR
Ballast Type | Electronic Dimming

Starting Method

Programmed Start

Lamp Connection | Series
. ign . Input Voltage | 120-277
Electrical Specifications Inout Frequency | 50/60 HZ
Status | Active
Lamp Type Num. | Rated Min. Input Input Power | Ballast Factor | MAX | Power Lamp B.E.F.
of Lamp Start Current (Watts) (min/max) THD | Factor Current
Lamps | Watts Temp (Amps) (min/max) % Crest Factor
(°F/C)
* F54T5/HO 2 54 50/10 0.45 24/125 0.03/1.00 10 0.98 1.7 0.80
FC12T5/HO 2 55 50/10 0.42 24/114 0.03/0.90 10 0.98 1.7 0.79
FT55W/2G11 2 55 50/10 0.42 24/114 0.03/0.90 10 0.98 1.7 0.79
Wiring Diagram Enclosure
DALI PURPLE |
Class 1 or { PURPLE | RED——
Class 2 Circuit BALLAST [ YELLOW ]
LINE g:sm‘%'é: —BLUE

The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)

Enclosure Dimensions

Standard Lead Length (inches) OverAll (L) |  Width (W) | Height (H) | Mounting (M)
: in.| _cm. 16.70 " 1.18" 1.00 " 16.34 "
Binck '”0' Cmo' Yellow/Blue 0 16 7/10 1.9/50 1 16 17/50
ac Blue/White 0 42.4 cm 3cm 2.5cm 415 cm
White 0 0
Brown 0
Blue 0 0 5 ;
Red 0 0 range
Yellow 0 0 Orange/Black 0
Gray 0 Black/White 0
Violet 0 Red/White 0

Revised 01/16/2004

¢ @

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886



PHILIPS IDA-2S54@277
ADVANCE Brand Name | ROVR

Ballast Type | Electronic Dimming
Starting Method | Programmed Start
Lamp Connection | Series

Electrical Specifications Input Voltage | 120-277
Input Frequency | 50/60 HZ
Notes: Status | Active

Section | - Physical Characteristics

1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be available in a plastic/metal can or all metal can construction to meet all plenum requirements.

1.3 Ballast shall be provided with poke-in wire trap connectors or integral leads color coded per ANSI C82.11.

Section Il - Performance Requirements

2.1 Ballast shall be Programmed Start.

2.2 Ballast shall be provided with integral protection circuitry to withstand connection of low voltage control leads to mains power supply. In
this event, ballast shall default to maximum light output.

2.3 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.4 Ballast shall operate from 50/60 Hz input source of 120V or 277V with sustained variations of +/- 10% (voltage and frequency). IntelliVolt
models shall operate from 50/60 Hz input source of 120V through 277V with sustained variations of +/- 10% (voltage and frequency).

2.5 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz to avoid interference with infrared devices
and eliminate visible flicker.

2.6 Ballast shall have a Power Factor greater than 0.98 at full light output and greater than 0.90 throughout the dimming range for primary
lamp.

2.7 Ballast shall have a minimum ballast factor of 1.00 at maximum light output and 0.03 at minimum light output for primary lamp application.
2.8 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.

2.9 Ballast input current shall have Total Harmonic Distortion (THD) of less than 10% when operated at nominal line voltage with primary lamp.
2.10 Ballast shall have a Class A sound rating.

2.11 Ballast shall have a minimum starting temperature of 10C (50F) for primary lamp.

2.12 Ballast shall provide Lamp EOL Protection Circuit for all T5, T5/HO and CFL lamps.

2.13 Ballast shall control lamp light output from 100% - 3% relative light output for T8 and CFL lamps and 100% - 1% relative light output for
T5/HO lamps.

2.14 Ballast shall ignite the lamps at any light output setting without first going to another output setting.

2.15 Ballast shall tolerate sustained open circuit and short circuit output conditions.

Section Ill - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

3.6 Ballast shall comply with NEMA 410 for in-rush current limits.

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9001 Quality System Standards.

4.2 Ballast shall carry a____ warranty from date of manufacture against defects in material or workmanship for operation at a maximum case
temperature of _____ (Go to our web site for up to date warranty information: www.philips.com/advancewarranty.

4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.
4.4 Ballast shall be controlled by a compatible DALI protocol control.
4.5 Ballast shall be Philips Advance part # or approved equal.

Revised 01/16/2004 SP(Q @
®

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886



Type F3- Non-Dimming

PHILIPS ICN-2S54-90C @277
ADVANCE Brand Name | GENTIUM T5
Ballast Type | Electronic
Starting Method | Programmed Start
Lamp Connection | Series
. ign . Input Voltage | 120-277
Electrical Specifications Inout Frequency | 50/60 HZ
Status | Active
Lamp Type Num. Rated Min. Start Input Input Ballast | MAX | Power MAX Lamp | B.E.F
of Lamp Watts | Temp (°F/C) Current Power Factor | THD | Factor Current
Lamps (Amps) (ANSI % Crest Factor
Watts)
F54T5/HO 1 54 -20/-29 0.23 62 1.02 10 0.96 1.7 1.65
* F54T5/HO 2 54 -20/-29 0.43 117 1.00 10 0.98 1.7 0.85
Wiring Diagram Enclosure
1 RER
—RED
——GreeN )] BALLAST [Ee
—BLALRL 1] —BLUE
WHITE — BLUE
—J - [
LAl - = |
ﬁ;h
iéﬁ:
i“
The wiring diagram that appears above is
for the lamp type denoted by the asterisk (*)
Enclosure Dimensions
Standard Lead Length (inches) OverAll (L) Width (W) Height (H) | Mounting (M)
: in.| cm. 16.70 " 1.18" 1.00" 16.34 "
Black é;’ 7°8m7' Yellow/Blue 0 0 16 7/10 1.9/50 1 16 17/50
a.c : Blue/White 0 0 42.4 cm 3cm 2.5cm 41.5cm
White 31| 78.7
Brown 0 0
Blue 28| 711 o 0 0
Red | 28| 7141 range
Yellow 48| 121.9 Orange/Black 0 0
Gray 0 '0 Black/White 0 0
Violet 0 0 Red/White 0 0

Revised 03/11/2009

¢ @

Data is based upon tests performed by Philips Lighting Electronics N.A. in a controlled environment and is representative of relative performance. Actual performance can vary
depending on operating conditions. Specifications are subject to change without notice. All specifications are nominal unless otherwise noted.

PHILIPS LIGHTING ELECTRONICS N.A.
10275 WEST HIGGINS ROAD - ROSEMONT, IL 60018
Tel: 800-322-2086 - Fax: 888-423-1882 - www.philips.com/advance
Customer Support/Technical Service: 800-372-3331 - OEM Support: 866-915-5886




PHILIPS
ICN-2S54-90C @277

ADVANCE Brand Name | CENTIUM T5

Ballast Type | Electronic

Starting Method | Programmed Start

Lamp Connection | Series

Electrical Specifications Input Voltage | 120-277
Input Frequency | 50/60 HZ
Notes: Status | Active

Section | - Physical Characteristics
1.1 Ballast shall be physically interchangeable with standard electromagnetic or standard electronic ballasts, where applicable.
1.2 Ballast shall be provided with integral leads or poke-in wire trap connectors color-coded per ANSI C82.11.

Section Il - Performance Requirements

2.1 Ballast shall be Programmed Start.

2.2 Ballast shall contain auto restart circuitry in order to restart lamps without resetting power.

2.3 Ballast shall operate from 50/60 Hz input source of (120V through 277V or 347V through 480V) with sustained
variations of +/- 10% (voltage and frequency).

2.4 Ballast shall be high frequency electronic type and operate lamps at a frequency above 42 kHz to avoid interference with infrared devices
and eliminate visible flicker.

2.5 Ballast shall have a Power Factor greater than 0.98 for primary lamp.

2.6 Ballast shall have a minimum ballast factor of 1.00 for primary lamp application.

2.7 Ballast shall provide for a Lamp Current Crest Factor of 1.7 or less.

2.8 Ballast input current shall have Total Harmonic Distortion (THD) of less than 20% for Standard models and THD of less than 10% for
Centium models when operated at nominal line voltage with primary lamp.

2.9 Ballast shall have a Class A sound rating.

2.10 Ballast shall have a minimum starting temperature of {-18C (OF) or -28C (-20F)} for primary lamp. Consult lamp manufacturer
for temperature versus light output characteristics.

2.11 Ballast shall provide Lamp EOL Protection Circuit.

2.12 Ballast shall tolerate sustained open circuit and short circuit output conditions.

2.13 Four-lamp ballast shall have (semi-independent or independent) lamp operation.

Section Il - Regulatory Requirements

3.1 Ballast shall not contain any Polychlorinated Biphenyl (PCB).

3.2 Ballast shall be Underwriters Laboratories (UL) listed, Class P and Type 1 Outdoor; and Canadian Standards Association (CSA) certified
where applicable.

3.3 Ballast shall comply with ANSI C62.41 Category A for Transient protection.

3.4 Ballast shall comply with ANSI C82.11 where applicable.

3.5 Ballast shall comply with the requirements of the Federal Communications Commission (FCC) rules and regulations, Title 47 CFR part 18,
Non-Consumer (Class A) for EMI/RFI (conducted and radiated).

3.6 Ballast shall comply with UL Type CC rating.
3.7 Ballast shall comply with NEMA 410 for in-rush current limits.

Section IV - Other

4.1 Ballast shall be manufactured in a factory certified to ISO 9001 Quality System Standards.

4.2 Ballast shall carry a five-year warranty from date of manufacture against defects in material or workmanship, including replacement, for
operation at a maximum case temperature of 70C. Ballasts with a "90C" designation in their catalog number shall also carry a three-year
warranty at a maximum case temperature of 90C.

4.3 Manufacturer shall have a twenty-year history of producing electronic ballasts for the North American market.

Revised 03/11/2009 SP(Q @
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PRODUCT DATA SHEET Type Wl

FLEXIBLE CATHODE LIGHT STRIP (FCLS)

The Flexible Cathode Light Strip (FCLS) brings cold cathode lighting into the 21st century. It effectively eliminates
the bulky magnetic transformers, ballasts, and fixture dimensions associated with traditional component-based
cold-cathode lighting systems. It combines all the best features of shadowless long-life, high-brightness
cold-cathode fluorescent lighting, with the simplicity of a self-contained, discreet, flexible fixture.

Each beautifully-designed fixture can conform to almost any shape or size (straight, curved or bent) of Cathode
Lighting Systems' custom or standardized lamps, in an almost infinite variety of deeply-saturated colors and high
colorrendering whites. The Flexible Cathode Light Strip (FCLS) is completely modular, low profile (only 2 3/4"
tall, including the lamp) installs in minutes, and offers the convenience of "plug-and-play" connections between
fixtures. Lamps simply snap in and out, and all fixtures are provided as standard, with integral, inaudible
electronic dimming ballasts.

"FLEXIBLE CATHODE LIGHT STRIP...BECAUSE THE WORLD IS ROUND"

c@us LISTED  Patent 7,293,895

Patent 6,454,431
CATHODE
( |_ S LIGHTING © 2006 Cathode Lighting Systems Inc.
SYSTEM S 8020 Queenair Drive, Gaithersburg, MD @ ph: 301 921 4120 fax: 301 963 3050

INNOVATIVE LicHTING TEcHNoLocy email: info@CathodelightingSystems.com e website: www.CathodelightingSystems.com
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PRODUCT DATA SHEET
-FEATURES & BENEFITS
-DIMENSIONAL INFORMATION
FLEXIBLE CATHODE LIGHT STRIP (FCLS) -MOUNTING RECOMMENDATIONS

FEATURES & BENEFITS
- lllumination is seamless, from end to end, with no dark spots or socket shadow.

- Each luminaire can flex or conform to almost any shape or size of lamp (straight, curved or bent) up to 7' 6" long.

- Reliable, long-life T6 cold cathode lamps (up to 50,000 hours of life) lamps are availble in standard or custom straight
lengths, and can be custom-curved or bent to conform to almost any architectural requirement.

- Lamp brightness is comparable to T5 fluorescent.

- Lamps snap in and out of luminaires via innovative zero-clearance lamp bases and lampholders.

- New electronic ballast technology offers inaudible operation.

- Extremely low profile, only 2 3/4" tall with lamp installed

- External "plug and play" modular connectors allow rapid installation, and eliminate all manual wiring between luminaires.

- Luminaires are completely self contained. Absolutely no disassembly of the luminaire is required to install. Simply
install the luminaire on its mounting surface, snap lamp in, and plug into the next luminaire.

- All luminaires are dimmable, and are compatible with 3-wire fluorescent dimmers.

- All luminaires dim at the same rate, regardless of variations in lamp length or shape.

- Wide color selection

- Ul-Listed c@us LISTED

DIMENSIONAL INFORMATION & T

MOUNTING RECOMMENDATIONS
Maximize this dimension. Note: The inside of cove
(6" minimum recommended) must be finished, and

we strongly recommend
that it be painted matte
white for maximum
reflectance.

Please note: Cove width must be increased to 10” if

> A |« any radius (through the centerline of the lamp) is less
v than 30”. Example: A circular cove with a central
diameter of less than 60” (5’ 0”).
A4 B
@ |
X A
—>| <« > |<—
C C
Width: 2 3/4"

Height (with lamp): 2 3/4"
Mounting tab width: 5/8"

Modular connector diameter: 15/16"

CATHODE
S LIGHTING © 2006 Cathode Lighting Systems Inc.
SYSTEM S 8020 Queenair Drive, Gaithersburg, MD @ ph: 301 921 4120 fax: 301 963 3050

INNOVATIVE LicHTING TEcHNoLlocy email: info@CathodelightingSystems.com e website: www.CathodelightingSystems.com
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PRODUCT DATA SHEET

FLEXIBLE CATHODE LIGHT STRIP (FCLS) LAMP COLORS & ORDERING INFORMATION
LAMP COLORS
WHITE LAMPS (All whites are triphosphor with a CRI of 90+) COLORED LAMPS:
Cat. No. Shade of White Lumens per foot Efficacy Pink White (PW)
281¢ Incandescent white - 2800K 772 77.2 lumens/watt Hot Pink (HP)
Red (RD)
o L A
301¢ Warm white - 3000°K 759 76.2 lumens/watt P‘jj;rjf,:k‘, Y
) Sky Blue (SB)
35TC Soft white - 3500°K 780 78.2 lumens/watt Deep Blue (DB)
Turquoise (TQ)
421C Cool white - 4200°K 750 75.3 lumens/watt Aquamarine (AQ)
Standard Green (GR)
50TC Ice white - 5000°K 738 73.2 lumens/watt ggg*(g;e" (BG)
. o C Yell CY
65TC Daylight - 6500°K 751 75.4 lumens/watt Oromen (R ()
Amber (AM)

Photometric information: All photometric values provided by LTL (Luminaire Testing
Laboratories, Allentown, PA) .

ORDERING INFORMATION

FCLS - - - -
Fixture Type: Lamp footage: Lamp type: Lamp color: Voltage:
FCLS (Flexible Round up to the S - Straight See color chart 120 - 120 volts
Cathode Light nearest foot. C - Curved above for correct 277 - 277 volts
Strip) catalog numbers.

If color has not
been chosen at time
of specification,
please write: TBD

Example: One circular light cove, 157" in circumference. Lamp color is 2800K
Incandescent white. Fixtures will operate at 120 volts.

FCLS - 157 - C- 28TC - 120

Flexible Cathode Light Strip

Lamp footage of 157" 120 volts
Curved lamps 2800 K incandescent-
white lamps
CATHODE
LIGHTIN G © 2006 Cathode Lighting Systems Inc.
SYSTEM S 8020 Queenair Drive, Gaithersburg, MD e ph: 301 921 4120 fax: 301 963 3050

INNOVATIVE LIGHTING TEcHNoOLocy email: inffo@CathodelightingSystems.com e website: www.CathodelightingSystems.com
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PRODUCT DATA SHEET

FLEXIBLE CATHODE LIGHT STRIP (FCLS)

ELECTRICAL INFORMATION & SPECIFICATIONS

ELECTRICAL INFORMATION
Luminaire's ballast Primary Primary VA per foot* Wait consumption Dimming Maximum
voltage amps / VA per foot* protocol luminaires
Electronic ;g‘}gglﬁz };Od\z\ps / 22.7 12 3-wire fluorescent 11 @ 120 volts
Electronic %;gg'::z -]erw\s / 25.9 137 3wire fluorescent | 22 @ 277 volts

*Values are based on maximizing average lamp length at 7'6".

Dimming: Three-wire fluorescent (swithed hot, dimmed hot, and neutral). Lutron is recommended.
Primary Wiring: Branch circuit wiring must contain three (3) conductors + ground in order to utilize dimming feature.

Branch circuit requirements: FCLS must be powered by a dedicated circuit only. Maximum breaker size is 20 amps.

SPECIFICATIONS:
Luminaire: Luminaire shall be Cathode Lighting Systems model FCLS (Flexible Cathode Light Strip), and shall be

field-adjustable to accommodate straight, curved or bent lamps up to 7'6" in length. Luminaires shall provide a continuous,
uninterrupted line of light when installed as instructed. Luminaires shall be provided with integral male and female power
connectors at each end to electrically connect each luminaire to the next. Luminaires shall be satin-anodized .050" aluminum
and stainless steel and shall be permanently connected with matching flexible cable. No disassembly, or entry into the

internal parts of the luminaire shall be required during installation, either for wiring or for mounting.

Lamps: Shall be 50,000-hour Té cold-cathode fluorescent, color as specified, in curvatures, shapes and sizes dictated by the
architectural requirements. Lamps shall be provided with single-pin bases for zeroclearance snap-in installation and removal
into lampholders. (Lamps which are hard wired to the power supply in parallel or series are not acceptable alternatives).
Lamps shall be manufactured with butt-sealed ends to provide complete illumination at each lamp end, and shall have
provisions to be locked into place, utilizing the luminaire's lamp-locking clips. Lamps shall produce 780 lumens per foot

(35TC) and manufacturer shall provide independent test lab reports to substantiate.

Integral Ballast: Shall be electronic 990 volt, high-oiutput, instant-start cold cathode, class P thermally protected, sound rated

A and shall automatically de-energize upon removal of lamps from the luminaire.
Approvals: Luminaire shall be UL and cULlisted under UL category: IEUZ Fluorescent surface-mounted luminaires.

Manufacturer: Shall be Cathode Lighting Systems Inc., Gaithersburg, MD - USA (800) 551-5012.
Website: www:CathodelightingSystems.com
LIGHTING

INNOVATIVE LIGHTING TECHNOLOGY

CATHODE

© 2006 Cathode Lighting Systems Inc.
8020 Queenair Drive, Gaithersburg, MD e ph: 301 921 4120 fax: 301 963 3050
email: info@CathodelightingSystems.com e website: www.CathodelightingSystems.com
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SYSTEM BN P Type W2

Standard-Output Ballast-Operated Cold Cathode Photometry

System type: BNP (standard-output ballast-operated cold cathode)
Lamp operating current: 100 mA

CATALOG NUMBER: BNP 180-DEG
LUMINAIRE: ASSEMBLED PLYWOOD COVE PAINTED WHITE, NO ENCLOSURE 150-DEG 150.DEG
LAMPS: ONE 4' 25MM 42TC COLD CATHODE LAMP RATED AT 1432 LUMENS
BALLAST: CATHODE LIGHTING SYSTEMS
MOUNTING: WALL \
LUMEN TO CANDELA RATIO USED = 9.18 120DEG 120-DEG
TOTAL INPUT WATTS = 26.4 AT 100 mA OPERATING CURRENT S
THE 0 DEGREE PLANE IS PERPENDICULAR TO THE LAMPS. NG
CANDELA DISTRIBUTION FLUX 90-DEG 90-DEG
0.0 225 45.0 67.5 90.0 1125 1350 1575 180.0 - / \
0 0 0 0 0 0 0 0 0 0 , .
5 0 0 0 0 0 0 0 0 0 0 / .
15 0 0 0 0 0 0 0 0 0 0 60-DEG / \ 60-DEG
25 0 0 0 0 0 0 0 0 0 0
35 0 0 2 3 0 0 3 3 0 1
45 4 6 7 7 2 4 7 7 0 3 /
55 14 15 13 8 7 9 6 7 0 9
65 34 39 34 21 6 14 12 6 0 19 30-DEG 30-DEG
75 64 66 57 38 6 21 12 5 0 32 0DEG
85 100 101 85 57 1 21 14 6 0 49
90 133 144 120 80 18 25 14 6 0
95 221 231 198 126 31 28 16 8 0 100 CANDELA DISTRIBUTION
105 335 315 258 173 78 36 19 7 0 140
115 370 350 297 227 136 47 19 7 0 158
125 391 375 333 273 191 77 22 7 0 165
135 411 397 365 308 238 149 49 7 0 166
145 422 409 381 332 279 236 86 54 48 158
155 418 406 384 349 311 280 246 117 98 136
165 400 389 375 354 332 314 298 282 288 95
175 368 360 356 349 342 336 331 327 333 33
180 344 344 344 344 344 344 344 344 344
+3.750" o . )
ZONAL LUMEN SUMMARY . Complete photometric information is available on
ZONE LUMENS %LAMP  %FIXT our website at www.CathodelightingSystems.com.
g‘ig ? g‘? 8“1’ Files are in standard IES format and may be
0-60 13 09 10 downloaded from the Photometrics section.
0-90 112 7.9 8.9 14.375"
90-120 397 27.7 315 _, . 0 Horizontal
90-130 563 39.3 44.6 T 90 Vertical
90-150 886 61.9 702 : 5.250"
90-180 1150 80.3 911 5 )
0-180 1263 88.2 100.0 [ E—
TOTAL LUMINAIRE EFFICIENCY: 88.2% w 8" J
TOTAL REFLECTANCE OF PAINT:  90.4% 9375" ——~
CIETYPE: INDIRECT
RC 80 70 50 30 10 0 COEFFICIENTS OF UTILIZATION - ZONAL CAVITY METHOD
RW 70 50 30 10 70 50 30 10 50 30 10 50 30 10 50 30 10 0 EFFECTIVE FLOOR CAVITY REFLECTANCE 0.20
0 86 86 86 86 75 75 75 75 53 53 53 34 34 34 16 16 16 8
1 77 72 69 65 66 63 60 57 44 42 40 27 26 25 12 11 11 4 NOTE:
2 69 62 57 52 59 54 49 45 38 35 32 23 21 20 10 9 8 2 OTE: . . . .
3 63 54 48 43 54 47 42 37 33 29 26 20 18 16 8 7 6 1 The zonal cavity calculation technique is accurate when
4 57 48 41 36 49 41 35 31 29 25 22 18 15 13 7 6 5 1 luminaires within the symmetric candela distributions are
5 52 42 35 30 45 36 31 26 26 22 19 16 13 11 6 5 4 0 employed and when the luminaires are located symmetrically
6 48 37 31 26 41 32 27 22 2319 16 14 12 10 6 4 3 0 throughout the room. This unit has special characteristics.
7 44 34 27 22 38 29 23 19 2117 14 13 10 8 5 4 3 0 Therefore these coefficients should be used with caution.
8 41 30 24 19 35 26 21 17 191512 11 9 7 5 3 3 0
9 38 27 21 17 32 24 18 15 17 13 10 10 8 6 4 3 2 0
10 35 25 19 15 30 22 16 13 15 12 9 9 7 6 4 3 2 0
CATHODE © 2002 Cathode Lighting Systems Inc.
LIGHTI NG 8020 Queenair Drive, Gaithersburg, MD 20879 ® ph: 301 921 4120 e fax: 301 963 3050 F_S
SYSTEMS email info@CathodelightingSystems.com e website: www.CathodelightingSystems.com




SYSTEM BNP

Standard-Output Ballast-Operated Cold Cathode Photometry (cont'd.)

COLD CATHODE LAMP LUMENS PER FOOT

Lumens per Foot
lamo Color | C01al0g | System BNP
P Number| (700 mA lamp
current)
Incandescent White| 28TC 371
Warm White 30TC 386
Soft White 35TC 374
Cool White 42TC 358
Ice White 50TC 364
TYPICAL LUMEN MAINTENANCE FOR COLD CATHODE LAMPS
Daylight 65TC 369 100%
Pink White PW 216 90% \ WHITE TRIPHOSPHOR
o AN LAMPS
Hot Pink HP 198 N
5 /0% N — y
Ruby Red RR 72 5 60% h o
O s ~
Lavender \% 234 é 50% S -
| 3 0% “r=- —
Purple PR 180 e B R P
P 30% f
Deep Purple DP 36 20%
COLORED LAMPS
Sky Blue SB 306 10%
0%
Deep Blue DB 252 0 5 10 15 20 25 30 35 40 45 50
THOUSANDS OF HOURS
Cobualt Blue CB 195
Turquoise 1Q 355
Aquamarine AQ 288
Green GR 360
Emerald Green EG 162
Cold GD 182
Novial Gold NG 126
Canary Yellow CY 196
Orange OR 144
Photometric information by ITL (Independent
Test Laboratories), Boulder, CO; LTL (Luminaire
Testing Laboratory), Allentown, PA; and Cathode
Lighting Systems Inc.
© 2002 Cathode Lighting Systems Inc. CATHODE
F 6 8020 Queenair Drive, Gaithersburg, MD 20879  ph: 301 921 4120 e fax: 301 963 3050 ( |- S LIGHTING
-
e-mail: info@CathodelightingSystems.com ® website: www.CathodelightingSystems.com SYSTEMS




Sensors LOS-CIR Series Occupant Sensors

LOS-CIR 1 09.04.08

Infrared Ceiling Mount Sensor Type 01 and 02

The LOS-CIR Series ceiling-mount passive infrared sensors
can integrate into Lutron systems or function as stand-
alone controls using a Lutron power pack. The sensor uses
a small semiconductor heat detector that resides behind a
multi-zone optical lens. The sensor’s detector is sensitive to
the heat emitted by the human body. In order to trigger the
sensor, the source of heat must move from one range of
detection to another. Non-moving hot objects will not
cause the lights to turn on.

Features

¢ Intelligent, continually adapting passive infrared (PIR) sensor

¢ Passive infrared sensing

¢ Reliable motion detection with high error immunity

® Snap-locks to ceiling-mounted cover plate

¢ Non-Volatile Memory: settings saved in protected memory are not lost during power outages

e 450 to 1500 sq.ft. (42 to 140 m?) coverage when mounted on an 8 - 12 ft. (2.4 - 3.7 m) ceiling

¢ Affords choice of turning lights off or dimming to a preset level in the unoccupied state when integrated with
a Lutron system.

Models Available

Cat. No. Color Coverage Field of View
LOS-CIR-450-WH White 450 sq.ft. (42 m?) 360°
LOS-CIR-1500-WH White 1500 sq. ft. (140 m?) 360°

Self-Adaptive Feature

The LOS-CIR Series ceiling-mount occupant sensors provides reliable detection with high error immunity.
The internal microprocessor analyzes the information from the PIR technology and determines the optimum
setting to use in order to properly cover the space.

$:LUTRON. SPECIFICATION SUBMITTAL Page 1
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Sensors

LOS-CIR Series

Occupant Sensors

Specifications

Timer Adjustment

¢ Automatic mode: Continually adapting
sensor automatically adjusts settings to
the space

¢ Manual mode: 8 to 30 minutes

¢ Test mode: 8 seconds

LED Lamp
¢ Red: infrared motion detected

Housing

* Rugged, high-impact, injection-molded
plastic
e Color-coded leads 6 in. (15 cm)

Dimensions

Front View

#LUTRON. SPECIFICATION SUBMITTAL

LOS-CIR 2 09.04.08

Power

e Operating voltage: 20 - 24 V===, PELV
(Class 2: USA) low-voltage

e Operating current: 33 mA nominal

e Control output: 20 - 24 V== active high
logic control signal with short-circuit
protection, open collector when
unoccupied

e UL and CUL listed

Operating Environment

e Temperature: 32 to 104 °F (0 to 40 °C)

¢ Relative humidity: less than 95%,
non-condensing

e For indoor use only

Measurements are in inches (mm)

Side View

Page 2
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Sensors

LOS-CIR Series Occupant Sensors

Wiring

LOS-CIR 3 09.04.08

Note: Power pack may be required when interfaced to lighting control system; see below.

Single Sensor to System

Lighting
control
system

Red (+20 - 24 V—)

Blue (signal)

Black (common)

2 or More Sensors to System

Lighting
control
system
To additional
sensors, maximum
determined by
Red (+20 - 24 V=) lighting controller y,

Blue (signal) /\/
Black (common) /

S S e

Power Supply Options
Lutron Lighting Control System

Power Pack Required?

Digital microWAT Tu No

EcoSysteme No

GRAFIK 5000 / 6000 / 7000 No, when used with seeTouche wallstations with occupant sensor
connections.

GRAFIK Eyee 3000 / 4000 Yes

HomeWorkse Yes

LCP128mm No, when used with seeTouch wallstations with occupant sensor
connections.

microWAT Te No

RadioRAe Yes

RadioTouche No

Softswitch128e No, when used with seeTouch wallstations with occupant sensor
connections.

s<LUTRON. SPECIFICATION SUBMITTAL Page 3
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Sensors LOS-CIR Series Occupant Sensors

LOS-CIR 4 09.04.08

Wiring: Stand-Alone Control

1 to 3 Sensors with Power Pack

Hot
120/ 277 / 347 V~ 60 Hz; }
230V~ 50/60Hz v
Neutral
Black |
Red (+20 - 24 V=) VF\:Z';e Lighting
Bl ignal Load
ue (signal) Red
Black Manual
(common) switch off
(optional)
Note: Maximum 3 occupant sensors.
Switching Multiple Loads with Auxiliary Power Packs
Hot Manual switch off (optional)
120/ 277 /A
347V~ 230 V~
60 Hz;y50 / 60 Hz
Neutral
i 5 _Black |
Lighting Auxiliary Red (+20 - 24 V=) White Lighting
Load Red
Blue (signal) Power Red Load
— Red Pack Red
Black
(common 5
Note: Maximum of 3 devices total \\E/ \\E/
(occupant sensors and auxiliary power packs)
can be connected to a power pack.
s<LUTRON. SPECIFICATION SUBMITTAL Page 4
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Sensors LOS-CIR Series Occupant Sensors

LOS-CIR 5 09.04.08
Installation
Sensor Placement

® The occupant sensor must have an unobstructed view of the room. Do not mount behind or near tall
cabinets, shelves, indirect hanging fixtures, etc.

e Keep the occupant sensor away from air flow from ventilation outlets, windows, fans, etc.

e Closely follow the diagrams shown concerning major and minor motion coverage. The sensor can detect
major motion (such as a person taking a half-step) at a greater distance than it can detect minor motion
(such as writing or typing at a desk).

¢ May not detect occupancy with no significant difference between ambient and body temperatures.

Range Diagrams

“6.5ft. (1.9 m)ﬂ <12 ft. (3.7 m)ﬂ
— 12 ft. (3.7 m) — 22 ft. (6.7 m)

LOS-CIR-450 LOS-CIR-1500

Major motion detection

Minor motion detection

$:LUTRON. SPECIFICATION SUBMITTAL Page 5
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Sensors

LOS-CIR Series

Occupant Sensors

Installation

Mounting

Normal Mounting

Twist and lock threaded mounting post onto cover
plate. Drill through ceiling tile with assembly, using
cutter end of the threaded mounting post. Secure

with washer and nut.

LOS-CIR 6 09.04.08

Mounting to Non-Standard Ceiling or Fixture

cover plate.

—>‘:Im,:'<—13/16 in. (21 mm)

Cutter end E‘.
{

P e

(e

et

N_or

Mount twist-lock cover plate using mounting
screws, nuts, and washers (included). Drill/punch
wire routing hole through ceiling tile at center of

L T 4l

Mounting Plate Dimensions

.52n.
. (13.3 mm) —_1
Wire Lengths A
# Sensors 1 2 3 1 2 1 .
# Aux. PP 0 0 0 1 1 2 2.51n. 4.21n.
22 AWG 750 ft. 375 ft. 260 ft. 375 ft. 250 ft. 250 ft. (63 mm) (106.6 mm)
0.5 mm? 365m 180m 120m 90m 120m 120 m
20 AWG 1200 ft. 600 ft. 400 ft. 600 ft. 400 ft. 400 ft.
0.75 mm? 730m 365m 240m 365m 240m 365m
18 AWG 2400 ft. 1200 ft. 800 ft. 1200 ft. 800 ft. 800 ft. Y
Using the Infrared Mask Typical Mask Patterns
"! — II! = -
' PR R
JEEA ! = <
" L Tl . L] Conference 180° Mask Full Mask
*u "1 Room Mask
! . ' = "'-\._‘
. i . -—Id- —— e _—
" - 1 | | k }
Center Ceiling Mount Corner Ceiling Mount \\,_ - I\_ _,/" "a___.""l
(Mask blocks sensor seeing (No mask needed) Rectangular ~ Over the Door  Specific Areas
out dOOI’\Nay into ha”) Areas You Wish to
Mask
#LUTRON. SPECIFICATION SUBMITTAL Page 6
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Sensors LOS-CIR Series

Occupant Sensors

Sensor Adjustments

LOS-CIR 7 09.04.08

Override Settings
A Off (Default) On
Auto/Manual | Il |[1 Automatic (Normal) Manual on/off (Override)
Threshold Auto Threshold Adjustment High Sensitivity (Low turn-on threshold)

- |
LED Motion Indicator C-

1
2
3 Lights indicate motion
Reset Learned Settings | Il || 4

Retain Settings (Normal)

o

off

Disable LED Indicator
Erase all learned settings,
Restart Learning (Toggle On)

On

-
-
-
-

Disable Compensation (Normal)
No (Normal)

Adjust Timer Automatically
Adjust Sensitivity Automatically

Strong Airflow Compensation
Over Doorway Installation
Timer Adjust

B
1
2
3
Auto Sensitivity 4

&

Timer Test Mode

—

. Remove the retainer cover.

2. Rotate the black timer adjustment knob to about
midway (12 o’clock).

3. Return setting to minimum setting (full CCW).

@ ® D

Factory Settings Full CCW

Red: Infrared
sensitivity
75% default

Black: Timer
8 min.

12 o’clock

Note: The timer will remain in the 8-second test
mode for 1 hour, then automatically reset to
8 minutes.

4. To manually take the timer out of the 8-second
test mode, turn the timer adjustment approximately
1/16" clockwise to make the setting slightly above
minimum (just above the 8-minute setting).

#LUTRON. SPECIFICATION SUBMITTAL

Enable Compensation

Yes (Use increased turn-on threshold)
Use Manual Setting (No adjustment)
Adjust Sensitivity Manually

Factory Settings

o8
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Type TC

MSC-100 Astronomic Time Clock

Provides time-scheduled control —

Advanced holiday
scheduling capability

Automatic daylight savings
time adjustment

Product
Overview

Features

WattStopper

www.wattstopper.com
800.879.8585

Description

Multiple control channels

Connects to Room and
House Scene Interfaces

.LCD display screen

PROJECT

LOCATION/TYPE

Programming

WattStopper's MSC-100 Astronomic Time Clock
is a five-channel clock used for fully automating
a Wireless Miro lighting control system. It offers
simple programming, yet advanced control fea-
tures. The Time Clock is used with at least one
Wireless Miro Scene Interfaces.

Operation

Programming the MSC-100 is easy. Users simply
complete fill-in-the-blank prompts on the device
keypad and can follow along on the LCD screen.
Each clock channel can be programmed inde-
pendently. All programming is securely stored in
non-volatile memory.

Applications

The MSC-100 provides ON/OFF control signals
based on time of day, day of week, holiday, and cal-
culated sunrise/sunset (astronomic) time. Control
signals are transmitted via hardwire connection

to relay channels, giving the clock the ability to
work in a range of applications from simple to
complex. Clock schedules are programmed events
that command channels on or off. Each schedule
is assigned a number, type, time of day, channel,
day, and may include other information for specific
clock event operation. Schedules can be assigned
to operate any combination of days or holiday

types.

¢ Single date, perpetual date, perpetual day of
week and perpetual Easter holidays

e 32 holidays, each up to 120 days with three
holiday schedule types

e Temporary schedules that execute once then
self-delete

¢ Repeating schedule 5 minutes to 10 hours

e 120 schedules assignable to one or more
weekday or holiday

When used in conjunction with Wireless Miro light-
ing controls, one MSC-100 will support connection
to up to two Scene Interfaces, depending on the
number of scenes required. Unused channels can
be used to control third-party devices such as
fountains or sprinklers.

e Duration time scheduling from 1 second to 18
hours

e Continually self-adjusting astronomic control
based on sunrise and sunset times

e Astronomic offset +/- 120 minutes
e Manual ON/OFF override from keypad
e Selectable 12- or 24-hour format

e Adjustable channel stagger from 1-60 seconds




Specifications ¢ Input voltage: 24 VAC or 24 VDC e Power-up sequence, executes missed schedules
e Five normally open isolated relays rated 1 amp following power outage
24 VAC/VDC, assigned to channels 1-5 e Dimensions: 3.6” x 6.7" x 1.3" (91.4mm x
o Battery backed clock operation for up to 8 years 177.8mm x 33mm) L x W x D
¢ Non-volatile program memory storage e FCC compliant; CE certified

e One year warranty

System Layout MSC-100 Controls & Wiring

& Wiring

NOT
USED

Ordering Catalog No.

miro \\\

MRRC3
=D S S s
—=)7= 1224VDC 200 mA maximum
=
— ==/ B Cal e
———/ @ = e
A T
=G ég—mm
v S 23553
cm: g ECLBBA
. NBOELEE )
BgRes
7 Watt Stopper*
MSC-100 2
legrand Com
4 C
I 3:07 PM DST g:/ Com
Com
n2 | OPower TUE 7/25/06 Com
Pm_| OService . Com
"1 5 Comm Chnls On: DOWN/® oni 5
pm_| OError OFF ::: 2
;’:( lCni2
Net A MENU PREV. NEXT ENTER (;;l : [ I
Net B o 1]
O @ ®O0O =
Plug-l 5 i
pon W Veor \[/
3/#20

The MSC-100 Time Clock interfaces to the Wireless Miro RF network
through a Miro Room or House Scene Interface. The Scene Interface
supplies 24 VDC to power the Time Clock. Wiring shown is typical for
one channel.

Product Description

Information [ MSC100

5-channel astronomic time clock

Works in conjunction with:

Catalog No.

Description

] MRHC3

House Scene Interface

] MRRC3

Room Scene Interface

Pub. No. 22402 rev. 11/2009

A Group brand ‘ Blegrand’

www.wattstopper.com |[800.879.8585
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GRAFKK Eye

CONTROL INTERFACE

GRX-DACPI-WH

GRX-DACPI Automatic Daylighting Control

Cover (shown open)

Photocell
calibrate

Threshold 1-3 Bank
raise/lower selection

Thresholds Define Ranges. Ranges Call Scenes.
The GRX-DACPI provides four banks. Each bank

® Lets you enter three thresholds.

e Automatically calls the four scenes shown below.

Enforce

Scene selection
buttons

————— Range 4
Range 3 § 76-100%
————— Range2 = 51-75% ~
You enter Range 1 § 26-50% ul'l’ ,l',
thresholds that 0-25% T -~ ‘%
define ranges: — 3 =
o (]
= =% =
Each range calls a scene: °© < =
v =
o (=
Bank 1 Scene 1 =  Scene 2 Scene 3 Scene 4
Bank 2 Scene 5 Scene 6 Scene 7 Scene 8
Bank 3 Scene 9 Scene 10 Scene 11 Scene 12
Bank 4 Scene 13 Scene 14 Scene 15 Scene 16

s<LUTRON. SPECIFICATION SUBMITTAL

rev grx-dacpi-1a 5.07.03

Type GR2

DESCRIPTION

e Saves energy in spaces with windows,
skylights, or doors. Automatically dims
lights when sun is bright.

e Monitors ambient daylight via Lutron’s
MW-PS-WH photosensor or 0-10V photo-
sensor by others.

® Automatically selects scenes in Control
Units based on the amount of daylight
available.

® Helps maximize energy savings with
“enforce” mode - automatic control
overrides lighting set by occupants.

e Eliminates “passing cloud” effect with a
two-minute “range qualification” timer.

® Works with GRX-3000 and GRX-4000
Control Units. Can be set up to select
scenes in just one Control Unit or a
group of up to eight Control Units.

HOW IT WORKS

® In the GRX-DACPI Daylighting Control,
you set up thresholds to define different
ranges of daylight.

¢ In the Control Unit(s), you set up scenes
to complement these levels.

® The GRX-DACPI monitors ambient light,
automatically selecting scenes as
daylight levels cross thresholds.

The GRX-DACPI lets you set up four “banks”

of thresholds and scenes.

® You can set up three different thresholds
for each bank.

® You use the bank select keys to select
which bank the GRX-DACPI uses.

e The GRX-DACPI automatically selects
scenes based on the bank selected and
the amount of daylight available.

This gives you 12 different thresholds that
call 16 different Control Unit lighting scenes.
So you can create thresholds and scenes
for different times of the day (morning vs.
afternoon) or year (winter vs. spring).

Page 1
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GRAFKK Eye

FUNCTIONS

Buttons and Settings

What They Do

Scene selection
buttons

Select scenes

e 1 to 4 with bank 1

® 5 to 8 with bank 2

® 0 to 12 with bank 3
® 13 to 16 with bank 4

Bank selection

e Select which bank the GRX-DACPI uses.

e LED 1 lights for bank 1, LED 2 for bank 2...

Threshold Used to setup 3 thresholds for each bank.
raise/lower Each threshold must be equal to or lower
than the next threshold. An example is:
Threshold Default Settings:
1 0-25%
2 25-50%
3 50-75%
Photocell Calibrates the photocell connected to the

calibrate button

GRX-DACPL.

Enforce toggle
button and LED

Forces the GRX-DACPI to re-select the
appropriate scene every 5 minutes - even
if daylight levels stay the same. LED lights
when enforce mode is on.

DIMENSIONS AND MOUNTING

A =85/16" (208mm),
C =8.94" (227mm),

B =57/16" (138mm)
D =3 15/16 (85mm)

s<LUTRON. SPECIFICATION SUBMITTAL

CONTROL INTERFACE GRX-DACPI-WH
rev grx-dacpi-2a 5.07.03
SPECIFICATIONS
Power

Operating voltage: Low-voltage Class 2 (PELV), 12VDC to 24VFW.

Automatic Daylighting Control

e Automatically selects preset lighting scenes in response to
ambient daylight.

® Provides four “banks”. Each bank provides three thresholds
(levels of ambient daylight) and four scenes.

¢ Allows photosensor input to override manual scene selection.

e Has “Range qualification” timer. When changes in daylight
cause a scene change, the GRX-DACPI waits 2 minutes before
another “automatic” scene change. (Scene selection buttons
work immediately.)

Photosensor Input
® Accepts
- Up to three MW-PS-WH photosensors wired in parallel.
- One 0-10V photosensor by others.
e Averages readings from three photosensors wired in parallel.
® Provides push-button photosensor calibration.

Key Design Features

e Meets IEC 801-2. Tested to withstand 15kV electrostatic
discharge without damage or memory loss.

e Has faceplate that snaps on with no visible means of attachment.

System Communications and Capacity
Low-voltage Class 2 (PELV) wiring connects the GRX-DACPI to
Control Units and other components.

Environment
32-104°F (0-40°C). 90% non-condensing relative humidity.

Side View

5/16" 115/16"
(8mm) (49mm)

o

49/16"
(116mm)

Page 2
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GRAFKK Eye

CONTROL INTERFACE

GRX-DACPI-WH

WIRING FOR LUTRON MW-PS-WH PHOTOCELL
Each terminal accepts one #18 AWG (1.0mmz2) wire.

(3) #18 AWG
(1.0mm?2) wires

BLACK: Supply MW-PS-WH  Up to 3 MW-PS

RED: Signal Photo- Photocells
WHITE: Common sensor
k 7  — | —
[l Supply
[Tl Signal CU WIRE ONLY
Common @
0-10VDC in 23
s e
GRX-DACPI

WIRING FOR 0-10VDC PHOTOCELL BY OTHERS
® 0-10VDC input from photo measurement equipment

by other manufacturers.
e Each terminal accepts one #12 AWG (2.5mm2) wire.

7  S— | —
Il Supply
Il signal CU WIRE ONLY

Common @
N/C Soos 2) +VDC
[f\] [l 0-10vDCin SS 1) Com

Y ]]SSAr—-\w;—‘L i

(1) twisted pair
#18 AWG (1.0mm2)

GRX-DACPI

s<LUTRON. SPECIFICATION SUBMITTAL

rev grx-dacpi-3a 5.07.03

LOW-VOLTAGE CLASS 2 (PELV) WIRING
® Make daisy-chain connections to terminals on back of GRX-DACPI.
e Connect Drain/Shield as shown.

- Do not connect to Ground (Earth) or Wallstation.

- Connect the bare drain wires and cut off the outside shield.

Make all connections in the wallbox. Or in a switchbox or junction
box with a maximum wire length of 8 feet (2.5m) from the link to
the GRX-DACPI.

¢ Terminals 1: Common and 2: +VDC each accept two #12 AWG
(2.5mm2) conductors.
e Terminals for 3 and 4 In and Out each accept one #18 AWG

(1.0mm2) wire.

Terminal Connections

When used with

When used with

Terminals GRX-3000 Control Units  GRX-4000 Control Units
1: Common  (2) #18 AWG (1.0mm?2) (2) #12 AWG (2.5mm?2)
2: +VDC for control wiring for control wiring
4: IN . . . .
3: IN (1) shielded, twisted (1) shielded, twisted
: pair #18 AWG (1.0mm2)  pair #18 AWG (1.0mm?2)
4: OUT for data link for data link
3: 0uUT
GRX-DACPI
 M— —T
Supply N/C
Signal CU WIRE ONLY N/C
Common @ N/C
N/C Lres 2) +VDC
0-10VDCin 2= __ 1) Com
SSA — — N/C
A
Shield Shield
Data Link Control Wiring
Page 3
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-3ph-1 11.03.09

LUT-ELI-3PH Type ELl
Emergency Lighting Interface

Description
h e The LUT-ELI-3PH is UL924 Listed as “Emergency Lighting
Emergency Lighting Interface  LUT-ELI-3PH and Power Equipment.”
@) =g * The LUT-ELI-3PH is to be used in conjunction with Lutron

GRAFIK Systems GP, LP dimming panels, XP switching

S N s e panels (Circuit Selector), RadioTouche Controllers,

26 e Y EcoSysteme Bus Supplies, Quantume Bus Supplies, XPS,
and LCP Controllers.

e The LUT-ELI-3PH senses the normal (non-essential) line
voltage on all three phases (3PH) of normal power. When
one or more phases of power are lost, the LUT-ELI-3PH will

- send a signal to the RadioTouch Controller, Circuit Selector,

Termn comesions r e 2 J EcoSystem Bus Supply, Quantum Bus Supply, LCP

o Controller, or XPS Controller with emergency (essential)
power, causing it to enter the emergency lighting mode. Any
lights controlled by these devices will go to the emergency
light level setting (factory set to 100% intensity). When
normal power is restored, the lights will return to their
previous intensities.

¢ The interface mounts to a standard 4 x 4 in (102 x 102 mm)
junction box. It is powered by the RadioTouch, GP, XP, LP,
LCP, or XPS panel’s 24 V== supply. The interface can detect
100 to 347 V~ 50/60 Hz.

e For use with an EcoSystem or Quantum Bus Supply, a
separate 24 V== power supply must be used.

Fon st wilh Latres GAAFES Eyse CAUTION! . oo ot
GF:, AP+, LP- Sevies pasels and mCo - "
fiasoTecchon Captraliens e Serea

3

a Canlac

m Cantrol Panel

= o | E B

- [T ———
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-3ph-2 11.03.09

Specifications

Power

e Sense voltage input to the LUT-ELI-3PH must be from the Normal (Non Essential)
power source.

e Sense voltage range: 100-347 V~ 50/60 Hz, 3 Phase.

e Proper short-circuit and over-current protection must be provided at the
distribution panel. A 20 A maximum circuit breaker may be used for the installation.
Standards

e UL 924 Listed

Inputs

¢ 2 inputs for a Fire Alarm Control Panel (FACP). A normally open or normally closed
dry contact input on the FACP inputs will activate the emergency mode.
Status Light

e Pilot light indicates the phase status. Pilot light “ON” is normal mode, “OFF” is
emergency mode.
Test Switch

e A test switch is provided to perform a functional test of the system by simulating
an emergency situation.
System Communications and Capacity

¢ May be added to an existing Lutron system.

e One LUT-ELI-3PH may be used with up to 32 Circuit Selectors, 32 XPS/LCP
Controllers, 100 RadioTouche controllers, or 20 EcoSysteme Bus Supplies.

e Only 1 Quantume Bus Supply per hub needs to be connected per LUT-ELI-3PH.
There can be up to 5 Quantum hubs connected to one LUT-ELI-3PH.

Environment
32-104 °F (0-40 °C). Relative humidity less than 90% non-condensing.

5:LUTRON. SPECIFICATION SUBMITTAL Page2
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LUTRON

LUT-ELI-3PH

Power Accessories

Dimensions and Mounting

4.001in
< (102 mm) >

a@a [@ ®©oescas
® Qee

7.751in
(197 mm)

- [2.50in
(18 mm)

lut-eli-3ph-3 11.03.09

4x4in
(102 x 102 mm)
Junction Box

r—

Insert Low-Voltage -

PELV (Class 2: USA)
Q wires through
knockouts

#LUTRON. SPECIFICATION SUBMITTAL
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LUTRON

LUT-ELI-3PH

Power Accessories

v
S

Line Voltage Wiring

3-Phase Diagram

Ground
Neutral _
Phase C i}
Phase B
Phase A -
Normal Power slols £ é
all ol [ved B [G)

Guide to Power Source Wiring

Wire: Connects to:
Red Phase A

Red Phase B

Red Phase C
White Neutral
Green Ground

Single Phase Diagram

Ground ﬂ
Neutral _
Hot il
5|28
; . c|Z|
Guide to Power Source Wiring

Wire: Connects to:
Red' Hot

White Neutral

Green Ground

1- All 3 Red wires must be tied togethe

Hot of distribution panel for single phase

application.

LUTRON:. SPECIFICATION

r to

SUBMITTAL

Normal Lights

Normal Lights

lut-eli-3ph-4 11.03.09
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-3ph-5 11.03.09

Low-Voltage PELV (Class 2: USA) Wiring
GRAFIK Systems GP, XP, and LP Panels

Control Wiring

(2) 12 AWG
(2.5 mm2)
r 1: Common
2:24 V==
Data Link
(1) shielded,
twisted pair
’18ANVG ’“)18ANVG
(1.0 mm?) (1.0 mm?)
3: MUX 5: Sense Line
Shield/Drain 4: MUX
1 1
2 ) -( ) J To Lighting Controls
, : 2 or Processors
[ 3,4
5 11001 1]
gﬂ;ﬁ; . F
SeNSDD QO8NS

1234D5

Panel 1 Panel 2

e One LUT-ELI-8PH may be connected in parallel with up to 32 Circuit Selectors.

e | UT-ELI-3PH may be placed anywhere on the power panel link.

e Switch position SW6 on the Circuit Selector must be in the right-most position on
all Emergency Panels.

e The LUT-ELI-3PH 24 V== input must always be connected to at least one of the
Emergency Panels.

5:LUTRON. SPECIFICATION SUBMITTAL Page
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-3ph-6 11.03.09

Low-Voltage PELV (Class 2: USA) Wiring
GRAFIK Systems LCP and XPS Panels

Control Wiring

(2) 12 AWG
(2.5 mm?)
r 1: Common
2:24 V==
Data Link
(1) shielded,
twisted pair
r18 AWG r (1) 18 AWG
(1.0 mm?) (1.0 mm2) .
3: MUX 5: Sense Line

Shield/Drain 4: MUX

. 1.0 )
E“Eﬁ %T_

To Lighting Controls
or Processors

N =

Panel 2

e One LUT-ELI-8PH may be connected in parallel with up to 32 Circuit Selectors.

e L UT-ELI-3PH may be placed anywhere on the power panel link.

e Switch position SW6 on the Circuit Selector must be in the right-most position on
all Emergency Panels.

¢ The LUT-ELI-8PH 24 V== input must always be connected to at least one of the
Emergency Panels.

5:LUTRON. SPECIFICATION SUBMITTAL Page 6
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-3ph-7 11.03.09

Low-Voltage PELV (Class 2: USA) Wiring

RadioTouche
Available power from this unit for Additional RadioTouch controller for
photosensors must be derated Backup/Emergency Lights
to 15 mA.
LUT-ELI-3PH Unit A l 3 i
: adidouch.. 3
120/277 - 10 RIAD :
VA Feed Vo Feed |
Backup/ ~ ;  Backup/
Emergency Emergency !
i Power Power 1
i . } A 295 :
H | LT H B EEEE :
- cENBE I | [S51))||
Fiip DIP . FipDP |
® switch #2 to ® : switch #2 1o ® }
oe o the down  ~fuE @ @ O o : the down el o g O 1
® [ceoc]seocsen position R i e | position 200o¢pepopee2229) i
. CAss 2 LWl CTAGE WRNG : : I . . 3
: 1 1 !
| 1 1 I
| | 1 i
: 1 1 |
(2)S | R
ignal ! !
— B e T é--- i— e
r— ®----- m e R
(6) Circuit Common To additional RadioTouch controllers
(4) 24 V=== (100 controllers maximum)

e One LUT-ELI-3PH may be connected in parallel with up to 100
RadioTouch controllers.

e DIP switch #2 on the RadioTouch controller must be in the down position.

¢ \When wiring a RadioTouch controller for emergency lighting it cannot be
controlled by occupant sensors.

sLUTRON. SPECIFICATION SUBMITTAL Page’
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-3ph-8 11.03.09

Low-Voltage PELV (Class 2: USA) Wiring to
Fire Alarm Control Panel (FACP)

Normally Open FACP Input Important

LUT-ELI-3PH Use only with normally open (terminals 3
and 4) or normally closed (terminals 5 and
©) dry contact closure. When the proper
contact state is triggered, it must be
maintained for the LUT-ELI-3PH to go into
Emergency Mode. Once the contact is
released, the LUT-ELI-3PH will return the
GRAFIK Systems GP, LP, XP panels, XPS,
LCP, RadioTouche controller, EcoSystem
Fire Alarm Control Panel Bus Supply, or Quantum Bus Supply back
(Provided by others) to Normal operation mode.

®
. B oo The LUT-ELI-3PH will have a factory
pectleedied o Normaly common installed jumper to provide the normally
Open _:\" closed input signal for the supervisory

circuit when a normally closed FACP input
is not provided.

To RadioTouch controller or . ,
Cireviit Selector for 24 V=== power Consult your Fire Alarm Control Panel’s

instruction manual before connecting to
the LUT-ELI-3PH.
Supervisory Circuit (Normally Closed FACP Input)
Danger - Do not connect any voltage
source to the FACP inputs on the LUT-
ELI-3PH. If voltage is provided by the
FACP and connected to the LUT-ELI-3PH,
it can damage the LUT-ELI-3PH.

LUT-ELI-3PH

Fire Alarm Control Panel
(Provided by others)

®
aNchG]
® [Sooslopscoes
et o = = = e— Normally Common
Closed
>
To RadioTouch controller or
Circuit Selector for 24 V=== power
$LUTRON. SPECIFICATION SUBMITTAL Page8
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-3ph-9 11.03.09

UL924 Compliance with EcoSysteme

Using a LUT-ELI-3PH with a EcoSystem Bus Supply ensures that the system is compliant
with UL924. Follow the wiring diagram in the LUT-ELI-3PH for mains wiring. Use the diagram
below to complete the installation. There can be up to 20 Bus Supplies connected to one

LUT-ELI-3PH.
@ @24 V—
100-347 V~ '
50/60 Hz Common Power
3 Phase Pack
Normal

From Normal/
Emergency Supply

Supply

\ Common/

24 V==
—J%(«, ©
%

120-277 V~

Emergency
Connect up to 20 Supply

Bus Supplies

Wiring Summary:

e Wire Power Pack Red Wire (+24 V=) to LUT-ELI-3PH terminal 8 (V+)

e Wire Power Pack Black Wire (Common) to LUT-ELI-3PH terminal 7 (Circuit Common) and to
EcoSystem Bus Supply Terminal 5 (Common)

¢ Wire Signal wire from LUT-ELI-3PH (terminal 1) to EcoSystem Bus Supply terminal 6
(CCl-Emergency)

Note: When normal power fails and the LUT-ELI trips, the EcoSystem Bus Supply stops
powering the EcoSystem bus, and all ballasts will turn on to their emergency light level.

Note: The LUT-ELI-3PH includes panic closure inputs as well. Consult the LUT-ELI-3PH
instructions for wiring details.
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LUTRON LUT-ELI-3PH Power Accessories

lut-eli-38ph-10 11.03.09

UL924 Compliance with Quantume

Using a LUT-ELI-3PH with a Quantum Bus Supply ensures that the system is compliant with
UL924. Follow the wiring diagram in the LUT-ELI-3PH for mains wiring. Use the diagram
below to complete the installation. Only 1 Bus Supply per hub needs to be connected per
LUT-ELI-3PH. There can be up to 5 Quantum hubs connected to one LUT-ELI-3PH.

Quantum Bus Supply Wiring
From Normal/
Emergency Supply

— —— @ 24 V==
‘ From Normal/ ‘ \H,m—-g Power

Emergency Supply S Pack
, ot -
=4 A

100-347 V~
50/60 Hz

I
\
I
|
e B
el
—
| e ‘ ooog
I, N
0

o
 [Feoskecsecs]

&9

j: (,/ggi\é
o| |} @

\ ] ‘

| 9 e aqsf ||

. lo olo J 0

©. _{re

Wiring Summary:

e Wire Power Pack Red Wire (+24 V=) to LUT-ELI-3PH terminal 8 (V+)
e Wire Power Pack Black Wire (Common) to LUT-ELI-3PH terminal 7 (Circuit Common) and to
Quantum Bus Supply Terminal 5 (Common)

e Wire Signal wire from LUT ELI-3PH (terminal 1) to Quantum Bus Supply terminal 6
(CCIl-Emergency)

Note: When normal power fails and the LUT-ELI-3PH trips, the Quantum Bus Supply stops
powering the EcoSystem bus, and all ballasts will turn on to their emergency light level.

Note: The LUT-ELI-3PH includes panic closure inputs as well. Consult the LUT-ELI-3PH
instructions for wiring details.
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.. Digital _pa. ;
microWATT. MW-PS-WH Daylight Sensor

mw-ps-1 04.01.04

microPSw Daylight Sensor Type PS
Description
¢ Provides daylight harvesting capability.
R * May be used with the Digital microWATTe Lighting
L ON Zone Controller, GRX/OMX-DACPI, or RadioTouch
Controller.
WATB Mg, ¢ Allows controllers to automatically dim lights when
ﬁz:“f}f.:w“';’ffﬁ:,lﬁ,.,.. (E available daylight is high and brighten lights when
ol

daylight is low in order to maintain a specific light
level in the space.

¢ May be calibrated for daylight sensitivity.

¢ Mounts easily on any ceiling tile with one 2” diameter
hole.

Specifications

Power

Low-voltage Class 2

Operating Voltage: 24 V Direct Current.

Key Design Features

Meets IEC 801-2. Tested to withstand 15kV electro-

1.75" static discharge without damage or memory loss.
(44mm)
<—>\ Environment

e Temperature: 32-104°F (0-40°C).
¢ Relative humidity: less than 90% non-condensing.

(72mm)
;Z/Z// 7/, Delivery

Ships in 3-4 weeks.

—

(64mm)

2" (60mm) diameter hole
required for installation
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. Digital _pa. ;
microWATT. MW-PS-WH Daylight Sensor

mw-ps-2 04.01.04

Mounting

¢ Determine the proper mounting location for the Cut an approximate 2 in. (5.0 cm) diameter hole in
Daylight Sensor using the adjacent diagrams. the ceiling tile and install the Daylight Sensor by

¢ The notch on the Daylight Sensor defines the compressing the bracket sides and fully inserting the
viewing direction. sensor into the hole. The bracket sides will hold the

¢ Place Daylight Sensor so its viewing area does Daylight Sensor in place.

not extend out of the window.

¢ Do not position Daylight Sensor in the well of a
skylight or above indirect lighting fixtures.

¢ Ensure that the view of the Daylight Sensor is
not obstructed.

Side Bracket

Do not place Daylight MW-PS location for average-size areas
Sensor above indirect A
lighting Nptgh towards \ /
: winaow
g/ 2-3H é
— e

H = Effective Window Height
W = Width of Room

Move the Daylight Sensor to a MW-PS location for narrow-size areas
location away from the lighting or (e.g. corridors, private offices)
lower it below the lighting fixture.

il

Notch away from
window

NI
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=~ Digital _pa.
microWATT . MW-PS-WH

Daylight Sensor

Wiring to Digital microWATTs Lighting Zone Controller

¢ Ensure that the supply breaker to the Digital microWATT
Lighting Zone Controller is OFF.

e Connect the three conductors to the three MW-PS wires as
shown.

e Connect the three conductors to the corresponding
terminals on the Digital microWATT Lighting Zone Controller.

Caution — Observe all local and national electrical
m codes and safety standards.

Note: Each Digital microWATT Lighting Zone Controller must
have its own Daylight Sensor. Multiple Daylight Sensors may
not be used with a Digital microWATT Lighting Controller nor
can multiple Digital microWATT Lighting Controllers share a
Daylight Sensor.

PS COM @ White (Common)

PS SIGNAL @ Red (Signal)

+24V @ Black (+24V)

PS COM
PS SIGNAL
+24V
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.. Digital _pa. ;
microWATT. MW-PS-WH Daylight Sensor

mw-ps-4 04.01.04

Wiring to GRX-DACPI

(3) #18 AWG MW-PS-WH
(1.0mm2) wires Photosensor
\_v_l
BLACK: Supply Lk Tl sy — = =0
RED: Signal 1M Signal  cuwiRe onLy N/C
WHITE: Common Common D N/C
. NC 652 2) +VD
Each terminal accepts one 0-10VDC inSS 1) Com
#18 AWG (1.0mm2) wire. El common w _ _ NG
GRX-DACPI
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Panels BLEH1
Panelboards

Pow-R-Line 2a

, BLNH1, 1LEH1, 1LNH1, 1LNH1

General Description — Pow-R-Line 2a

Pow-R-Line 2a

Pow-R-Line 2a
General Description

Panelboard Ratings

Voltage:
m 240 Vac maximum.
m 480Y/277 Vac maximum.

Note: PRL2a panelboards are suitable for
use on 3-phase, 3-wire applications when
derived from a 3-phase, 4-wire 480Y/277 Vac
service where the neutral is not brought to
the panelboard. For 3-phase, 3-wire 480 Vac
Delta services use a PRL3a panelboard.

m 250 Vdc maximum.

Main Lugs:
m 100 - 400 amperes.

Main Breakers:
m 100 - 400 amperes.

Branch Breakers:
m 15 - 100 amperes (bolt-on).

Short Circuit Current Ratings (Symmetrical)

m 240 Vac: 65 kA
fully rated.

m 240 Vac: 100 — 200 kA
series rated.

m 480Y/277 Vac: 14 kA
fully rated.

m 480Y/277 Vac: 22 — 150 kA
series rated.

m 250 Vdc: 10 kA and 14 kA
fully rated.

Service

m 3-phase, 4-wire 208Y/120 V and
240/120 V Delta and 480Y/277 V.

m Single-phase, 3-wire 120/240 V.
m Single-phase, 2-wire 120 V.

m 3-phase, 3-wire 208 and 240 V.
m 2-wire 125 Vdc.

m 2-wire 250 Vdc.

Suitable for service entrance
applications when specified.

Mains
For available mains, refer to Table 22.2-1.

The GHB main breaker is horizontally
mounted, same as branch breakers.
All other main breakers are vertically
mounted.

Branch Circuits

For available branch devices, refer to
Table 22.2-2.

Table 22.2-1. Main Circuit Breakers

Main Lugs Only

The short circuit rating of the MLO
assembled panelboard will be fully
rated based upon the lowest rated
branch device or may be series rated
with an approved upstream device.

Main lugs only ampere ratings:
100, 225 and 400.

Main Circuit Breakers

The short circuit rating shown is that
of the main breaker only. The short
circuit rating of the assembled panel-
board is the rating of the lowest fully
rated main or branch device or the
rating of an approved series rated
combination.

Breaker Frame Breaker Interrupting Rating (kA Symmetrical)
(Amperes) Type 240V [480/277V [ 125/250 Vdc
100 GHB® 65 14 14
100 EHD 18 14 10
150 FDB 18 14 10
225 FD 65 35 10
225 HFD 100 65 22
225 FDC 200 100 22
225 ED 65 — —
250 EDH 100 — —
250 EDC 200 — —
250 JD 65 35 10
250 HJD 100 65 22
250 JDC 200 100 22
400 DK 65 — 10
400 KD 65 35 10
400 HKD 100 65 22
400 KDC 200 100 22

@ At 480V, use on 480Y/277 V systems only.

Table 22.2-2. Branch Circuit Breakers

Breaker Ampere | Number Interrupting Rating (kA Symmetrical)

Type Rating | ofPoles  [430v [240v [277V [480Y/277 V[ 125/250 Vdc
GHB® 15-100 |1 65 — 14 — 14

GHB® 15-100 |2,3 — 65 — 14 14

GHQ 15-20 1 65 — 14 — —

HGHB 15-30 1 65 — 25 — —
GHQRSP @® | 15-20 1,2 65 65 14 14 —

GHBS ® 15-30 1,2 65 65 14 14 —
GHBGFEP 15-60 1 — — 14 — —

@ At 480 V, use on 480Y/277 Vac systems only.
® Solenoid operated breaker.

Series Rated Combinations

Refer to series rating tables beginning
on Page 22.0-11 for the approved
series rated combinations available for
the branch circuit breakers listed in
Table 22.2-2.

CA08104001E

For more information visit: www.EatonElectrical.com
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Panelboards
Pow-R-Line 2a

Technical Data — Pow-R-Line 2a

E-T-N | Cutler-Hammer

June 2006
Sheet 0824

Technical Data

Bussing

100 — 400 amperes: Tin-plated alumi-
num is standard, copper is available
as an option.

Boxes

Boxes are made from code-gauge
galvanized steel.

Blank ends are supplied as standard,
knockouts are available upon request.
EZ Trim

Trims are made from code-gauge steel
and painted ANSI 61 gray.

All panelboards have door-in-door as
standard with multi-point catch and
lock, and concealed mounting
hardware.

Modifications
Table 22.2-3. Sub-Feed Lugs (Main Lugs Only)

| Amperes | Panel Height Addition |
100 0 Inches (0 mm)
225 0 Inches (0 mm)

Table 22.2-4. Through-Feed Lugs

| Amperes | Information |
100 See Table 22.2-6
225 See Table 22.2-6
400 See Table 22.2-6

Table 22.2-5. Sub-Feed Breakers
(One Per Panel)

Ampere Breaker Interrupting Rating

Rating Type (kA Symmetrical)
240V |480Y/277V

150 FDB 18 14

225 FD 65 35

225 HFD 100 65

225 FDC 200 100

225 ED 65 —

225 EDH 100 —

225 EDC 200 —

250 JD 65 35

250 HJD 100 65

250 JDC 200 100

400 KD 65 35

400 HKD 100 65

400 KDC 200 100

Shunt Trips

Shunt trips are available on breakers.
GHB breakers with shunt trips require
3-pole frame.

Ground Bar

Standard bolted in box. Aluminum
is standard. Copper is available as
an option.

Enclosures
Types 1, 12, 3R, 4/4X.

TVSS

Integrated onto panelboard chassis.
For complete product description and
available ratings, refer to Section 36.

Box Sizing and Selection

Box size for all Type 1 panelboards are
available from Table 22.2-6.

Instructions

1. Using description on the required
panelboard, select the rating and
type of mains required.

2. Count total number of branch
circuit poles (including spaces)
required in the panelboard. Do not
count main breaker poles. Convert
2- or 3-pole branch breakers to
single-poles. i.e., 3-pole breaker,
count as three poles.

Note: For horizontal mounted mains
(GHB Type), use main lug table, include
space in branch section for mains.

3. Using correct table, type of mains
and ampere rating per Step 1, find
total number of poles.

Note: Where total number of poles (Step 2)
fall between number in table, use the next
higher number.

4. Read box size across columns to
the right.

Top and Bottom Gutters (minimum)
5-1/2 inches (139.7 mm).
Side Gutters

20-inch (508.0 mm) wide box:
5-1/2 inches (139.7 mm).

Table 22.2-6. Type 1 Panelboards — Dimensions in Inches (mm)

Ampere Main Breaker Type Maximum | Box Dimensions ©@
Rating Mounting Number : .
of Mains Position of Branch Height Width Depth
Circuits
Including
Provisions
100 A Panelboards
100A® EHD, FDB, FD, 18 36 (914.4) | 20 (508.0) | 5.75 (146.1)
Main Lugs or HFD, FDC 30 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Main Breaker Vertical 42 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
100A® EHD, FDB, FD, 18 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Main Lugs or Main HFD, FDC 30 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Breaker with 100 A Vertical 42 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Through-Feed Lugs 48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
or Sub-Feed Breaker
225 A Panelboards
225 A® ED, EDH, EDC, 18 36 (914.4) |20 (508.0) | 5.75 (146.1)
Main Lugs or FD, HFD, FDC 30 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Main Breaker Vertical 42 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
225A® EHD, FDB, FD, 18 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Main Lugs or Main HFD, FDC, 30 48 (1219.2) | 20 (508.0) | 5.75 (146.1)
Breaker with 225 A or ED, EDH, EDC 42 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
100 A Through-Feed Lugs | Vertical 48 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
or Sub-Feed Breaker
400 A Panelboards
400 A DK, KD, 18 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Main Lugs or HKD, KDC 30 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Main Breaker Vertical 42 72(1828.8) | 20 (508.0) | 5.75 (146.1)
48 72(1828.8) | 20 (508.0) | 5.75 (146.1)
400 A DK, KD, Main 18 60 (1524.0) | 20 (508.0) | 5.75 (146.1)
Main Lugs or Main HKD, KDC 30 72(1828.8) | 20 (508.0) | 5.75 (146.1)
Breaker with 225 A or Vertical 42 72(1828.8) | 20 (508.0) | 5.75 (146.1)
100 A Through-Feed Lugs [EQp FDB. FD. | Sub- 48 90 (2286.0) | 20 (508.0) | 5.75 (146.1)
or Sub-Feed Breaker HFD.FDC. | Feed
ED, EDH, EDC | Breaker
Vertical

@ Smaller panelboard box sizes are available if required. Contact Eaton for application information.

@ Add 8 inches (203.2 mm) for TVSS.

® For horizontal mounted mains (GHB Type), use main lug table, include space in branch section

for mains.

@® JD, HJD, JDC is same space requirement as 400 ampere DK, HKD, KDC.

For more information visit: www.EatonElectrical.com
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