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Executive Summary

This report contains a detailed analysis of the electrical systems in Crystal Lake Elementary School. This
school is an education facility for students between grades K-5 and provides 720 student stations. The electrical
power systems were designed to power lighting loads, receptacle loads, kitchen equipment, mechanical and
plumbing equipment, and other equipment.

This report contains a detailed analysis of the various loads. This will include information on the
distribution system, service entrance, emergency power systems, switchgear over-current devices, transformers,
lighting, mechanical and other loads and a brief description of the various communication systems throughout
this building. Using the square footage of the building, NEC code requirements, and the actual loads in the
building, the service entrance was sized for three different phases of the design process.

In addition, a single line diagram was created to show the distribution of power from the service
entrance throughout the building. The original riser diagram is also included for comparison.
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Section I: Power Distribution Systems
Summary Description of Distribution System

Crystal Lake Elementary school has one service entrance on the northeast corner of the building on
ground level with utility service provided by Progress Energy. Power is received from the Utility Company’s pad
mounted transformer to the building’s main electrical distribution panel from an underground 277/480V, 3
phases, 4 wire service lateral. The main distribution panel supplies power to all equipment in the building from
the buildings distribution system.

This buildings distribution system includes both Normal Power distribution and an Emergency Power
distribution sub system. The Normal Power distribution system supplies 277/480V, which distributes 3 phase
power to both lighting and mechanical loads. The 480V distribution system is also stepped down by
transformers at various panelboard locations around the building to a 120/208V, 3 phase, 4 wire secondary to
distribute the power to receptacles and other 120V or 208V loads. The Emergency power system is similar to the
normal power system (it distributes power at 277/480V, 3-phase and 120/208V, 3-phase); however, it receives
its power from both the normal power system and the backup emergency power generator source. The
generator is rated for 125KW or 156KVA at 80% power factor; 277/480V, 3-phase.

Utility Company Information

Crystal Lake Elementary School is served by Progress Energy, an electric utility company that provides
power to the service entrance. Progress Energy’s contact information is as follows:

Name: Progress Energy

Address: 1150 Greenwood Boulevard
Lake Mary, Florida 32746

Website: http://progress-energy.com

Progress Energy provides their rates based on three different factors. The total Energy Cost include an
Energy Conservation Cost Recovery Factor (the cost of energy conservation programs), a Capacity Cost Recovery
Factor (new nuclear costs and a portion of the cost of purchasing electricity from sources other than Progress
Energy Florida), and an Environmental Cost Recovery Clause Factor (the cost of new environmental programs
not in base rates). The rate breakdown for Progress Energy is in the table below.

Progress Energy Cost \

Energy Conservation Capacity Cost Environmental Cost
Cost Recovery Factor | Recovery Factor Recovery Clause
(¢/kwh) (¢/kwh) (¢/kwh)

Demand Secondary 0.210 1.326 0.571
Primary 0.208 1.313 0.565
Transmission 0.206 1.299 0.560
Non-Demand Secondary 0.223 1.488 0.583
Primary 0.221 1473 0.577
Transmission 0.219 1.458 0.571
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The Electrical Utility Load for this building was unobtainable. However, the Electrical Consumption Data
for Crystal Lake Elementary School from 2009-2010 listed in the table below.

Month KWH Monthly Cost
July 107,861 $12,419
August 159,829 $17,365
September 143,931 $16,097
October 161,674 $17,968
November 203,469 $22,229
December 130,236 $14,839
January 181,154 $19,431
February 173,791 $18,785
March 143,256 $15,966
April 156,036 $16,840
May 175,938 $18,289
June 142,235 $15,156
Total 1,879,410 $205,384

Service Entrance

For the Normal Power for Crystal Lake Elementary School, the Utility Company provides a transformer
and meter in the northeast corner of the building in the transformer yard. The owner’s service and responsibility
begins at this location.

The service entrance is located in the main electrical room (01-141). Power is fed from the Utility
Company’s primary distribution system conduit and wire and feeds the main transformer. At this point the
owner takes responsibility and feeds the power to the Main Distribution Panel in the Main Electrical Room (01-
141). A Building Power emergency source disconnect switch and normal power electrical service shunt trip
button are located on the exterior of the building in the northeast corner.

Voltage Systems

The Service Entrance provides 277/480V, 3 phase, 4 wires voltage. Within this building, there are six
transformers, four located on the first floor and two located on the second floor, that step down the voltage
from 480V, 3 phase primary to 120/208V 3 phase, 4 wire secondary. The computer, receptacles, equipment, and
lighting loads operate at 120/208V. AHU’s, FTB'’s, and exterior lighting operate at 277/480V. Most of the lighting
in the building operates at 277V.

Emergency Power Systems

Emergency Power is supplied from an exterior grade mounted generator external to the building. The
generator contains two circuit breakers to feed the two branches of the emergency distribution system, per
code requirement.
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One circuit feed the Life Safety Branch, according to NEC 700. Power from the generator enters the
building and feeds the emergency side/source of the 70 amp, 277/480V, 3 phase, 4 wire automatic transfer
switch (ATS-LS). This transfer switch receives its normal side/source from an external 600V, 100 amp, 3 phase N-
3R service rated disconnect switch with 70 amp fuses that is fed directly from the Utility Company pad mounted
transformer. It feeds panel 1HE1, which serves all the life safety lighting for the building. This voltage is then
stepped down to 120/208V, 3 phase, 4 wire secondary to supply panel L1E1. This panel feeds the life safety
equipment, including fire alarm panels.

One circuit feed the Optional Standby System Equipment Branch, according to NEC 702.Power from the
generator enters the building and feeds the emergency side/source of the 125amp, 277/480V, 3 phase, 4 wire, 4
pole automatic transfer switch (ATS-Q). This transfer switch receives its normal side/source from the normal
power distribution panel (MDP). It feeds panel 1HQ1, which supplies two air handling units and feeds panel
1LQDP1 after the voltage has been stepped down to 120/208V. Panel 1LQDP1 feeds receptacles and system
equipment and Panel 1LQ1. Panel 1LQ1 feeds kitchen equipment that needs continuous power, such as
refrigerators and freezers.

Locations of Switchgear

The main switchboard for this building is a Main Distribution Panel (MDP) located in the Main Electrical
Room (01-141) on the northeast side of the building on the first floor (grade level).

The emergency system is located in the Emergency Electrical Room (01-141A), which is next to the Main
Electrical Room. This room also contains the automatic transfer switches for both branches of the emergency
systems (Life safety and Optional Standby).

In addition to the main switchboard, electrical rooms also contain electrical panels and transformers.
The following table lists the major equipment and their location in the building. Following the Major Equipment
table is a table containing all the electrical panels and their locations within the building.

Major Equipment Table

Tag Type Of Floor Level Room Room Name Drawing Number
Equipment Number
MDP Distribution First 01-141 Electrical E102, E203
Panel

XFMR 1L1 Transformer First 01-141 Electrical E102, E203

XFMR 1LE1 | Transformer First 01-141A Emergency E102, E202
Electrical

XFMR Transformer First 01-141A Emergency E102, E202
1LQDPbP1 Electrical

XFMR 1LK1 | Transformer First 01-141A Emergency E102, E203
Electrical

XFMR 1L2 Transformer First 01-141A Emergency E102, E202
Electrical

XFMR 2L1 Transformer Second 01-236 Electrical E103, E202

XFMR 2L2 Transformer Second 01-216A Electrical E104, E202
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Major Equipment Table ‘

Tag Type Of Floor Level Room Room Name Drawing Number
Equipment Number
GENERATOR Generator First-Exterior Exterior N/A E203
POWER CO. | Transformer First-Exterior Exterior N/A E203
XFMR
ATS-Q Transfer First 01-141-A Emergency E102, E203
Switch Electrical
ATS-LS Transfer First 01-141A Emergency E102, E203
Switch Electrical

Panel Boards

Tag Voltage Main Size Floor Room Room Name Drawing
System Level Number Number
1HM1 277/480V 400A MLO First 01-141 Electrical E102, E203
1HM2 277/480V 400A MLO First 01-141 Electrical E102, E203
1H1 277/480V 225A MLO First 01-141 Electrical E102, E203
1L1 120/208V 450A MCB First 01-141 Electrical E102, E203
1LC1 120/208V 225A MLO First 01-141 Electrical E102, E203
1HQ1 277/480V 125A MLO First 01-141A Emergency E102, E203
Electrical
1HE1 277/480V 100A MCB First 01-141A Emergency E102, E203
Electrical
1LE1 120/208V 90 MCB First 01-141A Emergency E102, E203
Electrical
1LQDP1 120/208V 225A MCB First 01-141A Emergency E102, E203
Electrical
1LQ1 120/208V 225 MLO First 01-120 Kitchen E102, E201
1LK1 120/208V 450A MCB First 01-120 Kitchen E102, E201
1LK2 120/208V 225 MLO First 01-120 Kitchen E102, E201
1HM3 277/480V 400 MLO First 01-134A Electrical E102, E202
1H2 277/480V 125 MLO First 01-134A Electrical E102, E202
1LC2 120/208v 225 MLO First 01-134A Electrical E102, E202
1L2 120/208V 450 MCB First 01-134A Electrical E102, E202
2HM1 277/480V 600 MLO | Second 01-236 Electrical E103, E202
2H1 277/480V 125 MLO | Second 01-236 Electrical E103, E202
2LC1 120/208V 125 MLO | Second | 01-236 Electrical E103, E202
211 120/208V 350 MCB | Second | 01-236 Electrical E103, E202
2HM?2 277/480V 400 MLO | Second 01-213 Electrical E104, E202
212 120/208V 225 MCB | Second | 01-213 Electrical E104, E202
2LC2 120/208V 125 MLO | Second | 01-213 Electrical E104, E202
2H2 277/480V 100 MLO | Second 01-213 Electrical E104, E202
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Over-current Devices

Within Crystal Lake Elementary School, some panels are protected by main circuit breakers and others
contain main lugs only. Main circuit breakers are required per NEC for panels that are fed from a transformer,
otherwise main lugs only is used. The Main Distribution Panel supplies power to 26 different feeders. Feeders
are protected by either a circuit breaker or fuse.

At Utility Service Entrance there is a 600V, 100A, 3P, S/N, N-3R service rated disconnect switch with
70amp fuses for the emergency service. The Main Distribution Panel is protected by a circuit breaker, since it is a
service and contains over six overcurrent protective devices, NEC requires a main breaker. The feeders from the
emergency generator are protected by two circuit breakers: one 70amp, 3 pole for life safety branch and one
125 amp, 3 pole for equipment branch.

Transformers

Within Crystal Lake Elementary School, there are seven transformers located in electrical rooms. Each
transformer steps down 480V, 3 phase, 4 wire power to 120/208V 3 phase, 4 wire. The higher voltage
transformer outside the building is not included in this information since it is owned and supplied by Progress

Energy.
Tag Primary Voltage Secondary Voltage | Size | Type | Temp. Rise Taps | Mounting = Remarks
XFMR 1L1 480V, 3PH, 4W 120/208V, 3PH, 4W | 200 | Dry 115 Degree C | (2) 5% Pad NEMA
Mounted ST 20
XFMR 1LE1 480V, 3PH, 4W 120/208V, 3PH, 4W | 40 Dry 115 Degree C | (2) 5% Pad NEMA
Mounted ST 20
XFMR 1LQDP1 480V, 3PH, 4W 120/208V, 3PH, 4W | 100 | Dry | 115DegreeC | (2) 5% Pad NEMA
Mounted ST 20
XFMR 1LK1 480V, 3PH, 4W 120/208V, 3PH, 4W | 200 | Dry | 115DegreeC | (2) 5% Pad NEMA
Mounted ST 20
XFMR 112 480V, 3PH, 4W 120/208V, 3PH, 4W | 200 | Dry | 115DegreeC | (2) 5% Pad NEMA
Mounted ST 20
XFMR 2L1 480V, 3PH, 4W 120/208V, 3PH, 4W | 150 | Dry | 115 DegreeC | (2) 5% Pad NEMA
Mounted ST 20
XFMR 2L2 480V, 3PH, 4W 120/208V, 3PH, 4W | 100 | Dry 115 Degree C | (2) 5% Pad NEMA
Mounted ST 20
Grounding

Grounding for the power systems is shown on sheet E501 on the power riser diagram.
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Special Equipment

Crystal Lake Elementary School is equipped with a number of surge protection devices. There is a 75KA
surge suppressor located on the emergency service disconnect switch at the service entrance. On the Main
Distribution there is a 75KA surge suppressor and a lightning arrestor. Also, there are eight other panels in the
building that have surge suppressors. These surge protection devices are installed on various panels to protect
equipment that is fed from the electrical distribution panels from high voltage surges. They protect emergency
equipment, computer panes, and other electronic equipment. The surge protection devices are connected to a
30 amp breaker on the respective panel.

There is a lightning arrestor on the Main Distribution panel for lightning protection. This building does
not require lightning protecting; however, lightning protection was installed in compliance with NFPA 780 since
the location of this building results in a risk factor of over 7 or severe.

Lighting Loads

The majority of the indoor lighting for Crystal Lake Elementary School consists of linear fluorescent
luminaires with a correlated color temperature of 4100K and a color rendering index of 80. In the lobby and
covered entrance there are recessed downlights of both metal halide and fluorescent lamps that help
accentuate the ceiling height of both of these spaces by illuminating the ceiling. Both of these lamps have a
correlated color temperature of 4100K and a color rendering index of either 75 or 80.

In the Luminaire Schedule provided in the table below is a list of each type of luminaire with its
appropriate tag, the lamp source, the lamp type, the lamp wattage, the number of lamps, the ballast type for
fluorescent and metal halide lamps, the operating or input voltage, the input watts, the ballast factor, the
operating current, and the power factor.

The manufacturer cut sheets for all HID lamp/ballast combinations are included in Appendix B at the end
of this report.

Luminaire Schedule \

Type Light Lamp Individual | Number | Ballast Type | Operating | Input | Ballast | Current Power

Source Type Lamp of or Input Watts | Factor | @ Start Factor

Wattage | Lamps Voltage and @ Start
Operating and

Operating
A2 FLUOR F32T8 32 2 Electronic 120/277 56 0.89 0.22 0.99
A3 FLUOR F32T8 32 3 Electronic 120/277 88 0.97 0.32 0.98
A3G FLUOR F32T8 32 3 Electronic 120/277 88 0.97 0.32 0.98
A4 FLUOR F32T8 32 4 Electronic 120/277 106 0.87 0.39 0.98
Ad4 FLUOR F32T8 32 4 Electronic 120/277 106 0.87 0.39 0.98
Cc2 FLUOR F32T8 32 2 Electronic 120/277 56 0.89 0.22 0.99
DI1A INCAN 100W 100 1 N/A 120 100 - 0.83 1
Al9
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Luminaire Schedule

Type Light Lamp Individual | Number | Ballast Type | Operating | Input | Ballast | Current Power
Source Type Lamp of or Input Watts | Factor | @ Start Factor
Wattage | Lamps Voltage and @ Start
Operating and
Operating
DI2A INCAN 150W 150 1 N/A 120 150 - 1.25 1
A23
DF2F FLUOR F26PL 26 2 Electronic 120/277 55 1.02 0.20 0.98
Dimming
DF2G | FLUOR FA2PL 42 2 Electronic 120/277 90 0.98 0.32 0.98
Dimming
DH1D MH 250W 250 1 Electronic 120/277 269 0.929 1.06 0.99
MH
DH1DQ MH 250W 250 1 Electronic 120/277 269 0.929 1.06 0.99
MH
150W 150 1 Electronic 120/277 164 1 0.62 0.915
QTZ MH
E2 INCAN 150w 150 1 N/A 120 150 - 1.25 1
A19
G2 FLUOR F32T8 32 2 Electronic 120/277 56 0.89 0.22 0.99
H1 FLUOR F32T8 32 1 Electronic 120/277 36 1.05 0.13 0.99
HDL4 MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
100W 100 1 Electronic 277 107 0.935 0.41 0.98
QTZ
HWB1 MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
HWB1Q | MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
150W 150 1 Electronic 277 164 1 0.62 0.915
QTZ
HWB2 MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
HWB2Q | MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
100W 100 1 Electronic 277 107 0.935 0.41 0.98
QTZ
LLB MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
MSL2 | FLUOR F55T5 55 1 Electronic 120/277 | 24 Min/ | 0.03 0.0 0.98
Dimming 114Max | Min/
1.00
Max
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Luminaire Schedule

Type Light Lamp Individual | Number | Ballast Type | Operating | Input | Ballast | Current Power
Source Type Lamp of or Input Watts | Factor | @ Start Factor
Wattage | Lamps Voltage and @ Start
Operating and
Operating
MSL4 | FLUOR F55T5 55 2 Electronic 120/277 | 24 Min/ | 0.03 0.0 0.98
Dimming 114Max | Min/
1.00
Max
P2 FLUOR F32T8 32 2 Electronic 120/277 56 0.89 0.22 0.99
PFA8 | FLUOR F32T8 32 6 (2)Electronic | 120/277 88 0.97 0.32 0.98
PFA12 | FLUOR F32T8 32 9 (3)Electronic | 120/277 88 0.97 0.32 0.98
PFA16 | FLUOR F32T8 32 12 (4)Electronic | 120/277 88 0.97 0.32 0.98
PFA20 | FLUOR F32T8 32 15 (5)Electronic | 120/277 88 0.97 0.32 0.98
PFA24 | FLUOR F32T8 32 18 (6)Electronic | 120/277 88 0.97 0.32 0.98
PFA36 | FLUOR F32T8 32 27 (9)Electronic | 120/277 88 0.97 0.32 0.98
PLD1 | FLUOR | CFQ18W 18 2 Electronic 277 20 1.05 0.17 0.97
PL
SL MH 150W 150 1 Electronic 120 167 0.898 1.44 0.99
CERAMIC
MH
SLA MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
SLB MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
SLC MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
T12 INCAN 100W 100 6 N/A 120 100 - 0.83 1
PAR38
FLOOD
WW2 | INCAN 100W 100 1 N/A 120 100 - 0.83 1
PAR
SPOT
w2 FLUOR F17T8 17 2 Electronic 120 41 1.18 0.49 0.98
WL FLUOR 39w 39 2 Integrated 120/277 88 1.00 0.32 0.98
FLUOR Electronic
wpP FLUOR | 26WPL 26 1 Electronic 120/277 - - - -
WP2C MH 175W 175 1 Electronic 277 191 1 0.7 1
MH
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Lighting Control

Crystal Lake Elementary School meets ASHRAE/IESNA Standard 90.1 for automatic lighting shutoff by the
use of occupancy sensors. Occupancy sensors are located in all classrooms, offices, conference rooms,
restrooms, and storage closets. The occupancy sensors are programmed to turn lighting off within 30 minutes of
an occupant leaving the space. However, the lighting may also be manually controlled by snap switches that are
quiet tumbler operation types are meet NEMA performance standards. The switches are either toggle switches
or key-operated. Incandescent lamps are on semiconductor dimmers.

Mechanical and Other Loads

The mechanical systems in this building typically run off of either 480V or 208V, with the exception of
some fans running on 120V or 277V.

The following table lists all the equipment that is found in this educational facility that requires power. The
mechanical equipment includes air handling units, fans, and pumps. The plumbing equipment includes hot water
pumps, and water heaters. The kitchen equipment schedule includes all the necessary equipment for the full
service kitchen within this school. The architectural equipment schedule includes the one passenger elevator in
this building.

\ Mechanical Equipment Schedule

Equ.irr;r:ent Load Description Qty. | Load llj::t(: I\:ront:sr Voltage | Phase AIEEEEECI (II'::::) :-I(()\:;i)
AHU 1-1 DXIERLHPAAI\TISLTSEKSEIE_D 1 25 HP 34 480 3 0.95 28.25 | 26.84

preean) | AmmanounGunr | 1| 2 [ KW | - | a0 |3 ) 10 | -] @
AHU 1-4 D,:JIERLHPAAI\TISLTIC(EKSI\?ED 1 25 HP 34 480 3 0.95 28.25 | 26.84

ot Jovermmmcoe |3 [ Jo | [ [ [0 | [ w
AHU 2-1 D,:JIERLHPAAI\TISLTIC(EKSI\?ED 1 25 HP 34 480 3 0.95 28.25 | 26.84

preean) | ARmanounGunr | 1| B[ Kw | - | a0 | 3 ) 10 | -] e
AHU 2-2 D,:JIERLHPAAI\TISLTIC(EKSI\?ED 1 20 HP 27 480 3 0.95 22.44 | 21.32

preean | R manonGuNr | 1| 44| W | - | a0 |3 | a0 |- |
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\ Mechanical Equipment Schedule

Assumed
Equipment .. Load | Motor Load Load
Tag Load Description Qty. | Load Units | Amps Voltage | Phase Power (KVA) | (kw)
Factor
PACKAGED AIR
AHU 1.2 HANDLING UNIT 1 7.5 HP 11 480 3 0.95 9.14 | 8.68
AHU 1-2 | DUEL PATH PACKAGED
(PRE-HEAT) | AIR HANDLING UNIT ! 40 KW i 480 3 1.00 ) 40
AHI 1-2 DUEL PATH PACKAGED
(RE-HEAT) | AIR HANDLING UNIT ! >3 KW i 480 3 1.00 ) >3
PACKAGED AIR
AHU 1-3 HANDLING UNIT 1 5 HP 7.6 480 3 0.95 6.32 | 6.00
AHI 1-2 DUEL PATH PACKAGED
(PRE-HEAT) | AIR HANDLING UNIT 1 36 KW i 480 3 1.00 ) 36
AIR COOLED LIQUID
CH-1 CHILLER SCHEDULE 9 2 HP 2.8 480 3 0.85 233 | 1.98
AIR COOLED LIQUID
CH-2 CHILLER SCHEDULE 9 2 HP 2.8 480 3 0.85 233 | 1.98
FC-1 DX FAN COIL 1 0.5 HP 5.4 208 1 0.85 0.65 | 0.55
SPLIT SYSTEM AIR
Cu-1 COOLED 1 | 025 | HP 3.2 208 1 0.75 0.38 | 0.29
EF-1 EXHAUST FAN 1 | 017 | HP 4.4 120 1 0.75 0.53 | 0.40
EF-2 EXHAUST FAN 1 | 025 | HP 5.8 120 1 0.75 0.70 | 0.52
EF-3 EXHAUST FAN 1 | 005 | HP 4.4 120 1 0.75 0.53 | 0.40
EF-4 EXHAUST FAN 1 1.5 HP 6.6 208 3 0.85 238 | 2.02
EF-5 EXHAUST FAN 1 | 004 | HP 1 120 1 0.75 0.12 | 0.09
EF-6 EXHAUST FAN 1 2 HP 7.5 208 3 0.85 2.70 | 2.30
EF-7 EXHAUST FAN 1 2 HP 7.5 208 3 0.85 2.70 | 2.30
EF-8 EXHAUST FAN 1 0.5 HP 9.8 120 1 0.85 1.18 | 1.00
EF-9 EXHAUST FAN 1 | 075 | HP | 13.8 120 1 0.85 1.66 | 1.41
EF-10 EXHAUST FAN 1 | 017 | HP 4.4 120 1 0.75 0.53 | 0.40
EF-11 EXHAUST FAN 1 | 017 | HP 4.4 120 1 0.75 0.53 | 0.40
EF-12 EXHAUST FAN 1 | 004 | HP 1 120 1 0.75 0.12 | 0.09
EF-13 EXHAUST FAN 1 | 017 | HP 4.4 120 1 0.75 0.53 | 0.40
FAN POWERED
TERMINAL BOX WITH
FTB 1-1 ELECTRIC HEATING 1 | 075 | HP 3.8 480 3 0.85 3.16 | 2.68
colL
FAN POWERED
TERMINAL BOX WITH
FTB 1-2 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 299 | 2.54
colL
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‘ Mechanical Equipment Schedule

Assumed
Equi t .. Load | Mot Load Load
qu-lr:r;\en Load Description Qty. | Load Uc:r?ts A:\:sr Voltage | Phase ::;Is: (K°\7A) (;‘:’)

FAN POWERED
TERMINAL BOX WITH
FTB 1-3 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-4 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-5 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-6 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-7 ELECTRIC HEATING 1 0.25 HP 2.4 277 1 0.75 0.66 0.50

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-8 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-9 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-10 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-11 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-12 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL
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‘ Mechanical Equipment Schedule

Assumed
Equi t .. Load | Mot Load Load
qu-lr:r;\en Load Description Qty. | Load Uc:r?ts A:\:sr Voltage | Phase ::;Is: (K°\7A) (;‘:’)

FAN POWERED
TERMINAL BOX WITH
FTB 1-13 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-14 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-15 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-16 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-17 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-18 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-19 ELECTRIC HEATING 2 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-20 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-21 ELECTRIC HEATING 1 0.25 HP 1.9 480 3 0.85 1.58 134

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-22 ELECTRIC HEATING 1 0.25 HP 1.9 480 3 0.85 1.58 1.34

COIL
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‘ Mechanical Equipment Schedule

Assumed
Equi t .. Load | Mot Load Load
qu-lr:r;\en Load Description Qty. | Load Uc:r?ts A:\:sr Voltage | Phase ::;Is: (K°\7A) (;‘:’)

FAN POWERED
TERMINAL BOX WITH
FTB 1-23 ELECTRIC HEATING 1 0.25 HP 2.4 277 1 0.85 0.66 0.57

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-24 ELECTRIC HEATING 1 0.75 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-25 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-26 ELECTRIC HEATING 1 0.17 HP 1.8 277 1 0.75 0.50 0.37

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-27 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-28 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-29 ELECTRIC HEATING 1 0.25 HP 1.9 480 3 0.75 1.58 1.18

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-30 ELECTRIC HEATING 1 0.25 HP 1.9 480 3 0.75 1.58 1.18

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-31 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-32 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL
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‘ Mechanical Equipment Schedule

Assumed
Equi t .. Load | Mot Load Load
qu-lr:r;\en Load Description Qty. | Load Uc:r?ts A:\:sr Voltage | Phase ::;Is: (K°\7A) (;‘:’)

FAN POWERED
TERMINAL BOX WITH
FTB 1-33 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-34 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-35 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-36 ELECTRIC HEATING 1 0.25 HP 2.4 277 1 0.75 0.66 0.50

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-37 ELECTRIC HEATING 1 0.25 HP 1.9 480 3 0.75 1.58 1.18

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-38 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-39 ELECTRIC HEATING 1 0.25 HP 2.4 277 1 0.75 0.66 0.50

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-40 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-41 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-42 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL
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‘ Mechanical Equipment Schedule

Assumed
Equipment .. Load | Motor Load Load
Tag Load Description Qty. | Load Units | Amps Voltage | Phase ::;Is: (KVA) | (kw)

FAN POWERED
TERMINAL BOX WITH
FTB 1-43 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-44 ELECTRIC HEATING 1 0.25 HP 1.9 480 3 0.75 1.58 1.18

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 1-45 ELECTRIC HEATING 1 0.08 HP 2.4 277 1 0.75 0.66 0.50

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-1 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-2 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-3 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-4 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-5 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-6 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-7 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL
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‘ Mechanical Equipment Schedule

Assumed
Equi t .. Load | Mot Load Load
qu-lr:r;\en Load Description Qty. | Load Uc:r?ts A:\:sr Voltage | Phase ::;Is: (K°\7A) (;‘:’)

FAN POWERED
TERMINAL BOX WITH
FTB 2-8 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-9 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-10 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-11 ELECTRIC HEATING 1 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-12 ELECTRIC HEATING 2 0.50 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-14 ELECTRIC HEATING 1 0.25 HP 3.8 480 3 0.75 3.16 2.37

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-15 ELECTRIC HEATING 1 0.75 HP 2.4 277 1 0.85 0.66 0.57

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-16 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-17 ELECTRIC HEATING 1 0.5 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-18 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

Page | 18



TECHNICAL REPORT #2 | CRYSTAL LAKE ELEMENTARY SCHoOOL

Leah Matern | Senior Thesis | Lighting/Electrical | October 27, 2010

‘ Mechanical Equipment Schedule

Assumed
Equi t .. Load | Mot Load Load
qu-lr:r;\en Load Description Qty. | Load Uc:r?ts A:\:sr Voltage | Phase ::;Is: (K°\7A) (;‘:’)

FAN POWERED
TERMINAL BOX WITH
FTB 2-19 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-20 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-21 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-22 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-23 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-24 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-25 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-26 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-27 ELECTRIC HEATING 1 0.25 HP 2.4 480 3 0.75 1.99 1.50

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-28 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL
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‘ Mechanical Equipment Schedule

Assumed
Equi t .. Load | Mot Load Load
qu-lr:r;\en Load Description Qty. | Load Uc:r?ts A:\:sr Voltage | Phase ::;Is: (K°\7A) (;‘:’)

FAN POWERED
TERMINAL BOX WITH
FTB 2-29 ELECTRIC HEATING 1 0.25 HP 2.4 480 3 0.75 1.99 1.50

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-30 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-31 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-32 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-33 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-34 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-35 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-36 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-37 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL

FAN POWERED
TERMINAL BOX WITH
FTB 2-38 ELECTRIC HEATING 1 0.5 HP 3.6 480 3 0.85 2.99 2.54

COIL
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‘ Mechanical Equipment Schedule

Assumed
Equipment .. Load | Motor Load Load
Tag Load Description Qty. | Load Units | Amps Voltage | Phase Power (KVA) | (Kkw)
Factor
FAN POWERED

TERMINAL BOX WITH

FTB 2-39 ELECTRIC HEATING 1 0.75 HP 3.8 480 3 0.85 3.16 2.68
COIL

PCHP-1 PUMP 1 7.5 HP 11 480 3 0.95 9.14 8.68
PCHP-2 PUMP 1 7.5 HP 11 480 3 0.95 9.14 8.68
SCHP-1 PUMP 1 20 HP 27 480 3 0.95 22.44 | 21.32
SCHP-2 PUMP 1 20 HP 27 480 3 0.95 22.44 | 21.32
KEF-1 KITCHEN EXHAUST FAN 1 2 HP 7.5 208 3 0.85 2.70 2.30
KSF-1 KITCHEN I:Z)ISD SUPPLY 1 1.5 HP 6.6 208 3 0.85 2.38 2.02

PACKAGED TERMINAL

WAC-1 AIR CONDITIONER 1 120 1

\ Plumbing Equipment Schedule

Equipment .. Load | Motor AL Load Load
9 ng Load Description Qty. | Load s | Ao Voltage | Phase I;::::: kva) | (kw)
HOT WATER
HWCP-1 CIRCULATION PUMP 1 0.25 HP 5.8 120 1 0.75 0.70 0.52
HOT WATER
HWCP-2 CIRCULATION PUMP 1 0.25 HP 5.8 120 1 0.75 0.70 0.52
EWH-1 WATER HEATER 1 4.5 KW 16.2 277 1 0.95 4.49 4.50
EWH-2 WATER HEATER 1 4.5 KW 16.2 277 1 0.95 4.49 4.50
EWH-3 WATER HEATER 1 6 KW 12.5 480 1 0.95 3.46 6.00
EWH-4 WATER HEATER 1 9 KW 32.5 277 1 0.95 9.00 9.00
EWH-5 WATER HEATER 1 9 KW 32.5 277 1 0.95 9.00 9.00
EWH-6 WATER HEATER 1 4.5 KW 16.2 277 1 0.95 4.49 4.50
EWH-7 WATER HEATER 1 18 KW 21.7 480 3 0.95 18.03 | 18.00
EWH-8 WATER HEATER 1 4.2 KW 15 277 1 0.95 4.16 4.20
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\ Kitchen Equipment Schedule
Assumed
Equipment .. Load | Motor Load Load
Tag Load Description Qty. | Load Units | Amps Voltage | Phase Power Kkva) | (kw)
Factor
K-3 WALK-IN COOLER 1 13 A 13 120 1 0.95 1.56 1.48
K-4 WALK-IN FREEZER 1 13 A 13 120 1 0.95 1.56 1.48
COOLER
K-5 COMPRESSOR 1 9 A 9 208 3 0.95 3.24 3.08
FREEZER
K-6 COMPRESSOR 1 21 A 21 208 3 0.95 7.56 7.18
K-13 COMM. MICROWAVE 1 24 A 24 208 1 0.95 2.88 2.74
K-12 ICE MACHINE 1 17 A 17 120 1 0.95 2.04 1.94
K-18 DISPOSER 1 14 A 14 120 1 0.95 1.68 1.60
K-20 VERTICAL MIXER 1 10 A 10 208 1 0.95 1.20 1.14
K-27 SLICER 1 0.5 HP 10 120 1 0.85 1.20 1.02
K-34 CONVECTION OVEN 1 31 A 31 208 3 0.95 11.16 | 10.60
K-35A INDUCTION RANGE 1 15 A 15 208 1 0.95 1.80 1.71
K-37 STEAM KETTLE 1 41 A 41 208 3 0.95 14.76 | 14.02
K-50 DISPOSER 1 17 A 17 120 1 0.95 2.04 1.94
ROLL-THRU
K-56 REERIGERATOR 1 10 A 10 208 3 0.95 3.60 3.42
K-57 ROLL-THRU HEAT CA 1 14 A 14 208 3 0.95 5.04 4.79
K-67 CASH REGISTER 1 3 A 3 120 1 0.95 0.36 0.34
K-77 FREEZER COIL 1 25 A 25 208 3 0.95 9.00 8.55
K-81 MILK COOLER 1 4 A 4 120 1 0.95 0.48 0.46
K-84 AIR CURTAIN 1 4 A 4 120 1 0.95 0.48 0.46
K-85 WASHER/DRYER 1 25 A 25 208 3 0.95 9.00 8.55
K-86 COOLER COIL 1 3 A 3 120 1 0.95 0.36 0.34
K-97-1 HOT FOOD SVG. CTR. 1 30 A 30 208 3 0.95 10.80 | 10.26
K-91-2 COLD FOOD SVG. CTR. 1 7 A 7 120 1 0.95 0.84 0.80
DIRECTIONAL
K-91-3 COUNTER 1 15 A 15 120 1 0.95 1.80 1.71
DIRECTIONAL
K-91-4 COUNTER 1 15 A 15 120 1 0.95 1.80 1.71
K-91-5 BEVERAGE COUNTER 1 15 A 15 120 1 0.95 1.80 1.71
K-97-1A HOT FOOD SVG. CTR. 1 30 A 30 208 3 0.95 10.80 | 10.26
DIRECTIONAL
K-97-2A COUNTER 1 15 A 15 120 1 0.95 1.80 1.71
K-97-3A BEVERAGE COUNTER 1 10 A 10 120 1 0.95 1.20 1.14
K-97-4A COLD FOOD SVG. CTR. 1 6 A 6 120 1 0.95 0.72 0.68
DIRECTIONAL
K-97-5A COUNTER 1 15 A 15 120 1 0.95 1.80 1.71
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\ Architectural Equipment Schedule
Assumed
Equipment . Load | Motor Load Load
Tag Load Description Qty. | Load Units | Amps Voltage | Phase Power Kva) | (kw)
Factor
ELEV. ELEVATOR 1 25 HP 34 480 3 0.95 28.25 | 26.84

Service Entrance Size

The following tables show three different ways to size the service entrance. The first method is for the is
for the conceptual and schematic phase, where the total VA per square foot for this building type is multiplied
by the total square footage of the building to get the total kVA. The second method is for the design
development phase, where the various building load values from NEC are used, along with the demand factor
for lighting and receptacles and power factors for plumbing and architectural equipment, to find the total kVA.
The third method is for the construction document phase where the actual lighting loads from the panelboards
with all loads are used along with the demand factors to determine the actual load on the building. These
methods are shown in the tables below.

rvice nce Calculations-Concentual and Schematic Phase
Building Square Footage VA/ft? VA
108,101 11 1,189,110
Total kVA 1189.11 kVA
Total Current at 480V 1430.28 A
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Service Entrance Calculations-Design Development

Load Category Square footage VA/ft? Demand Factor ::z:z: Load (kVA)
Lighting 108,101 3! 100%° - 324.30
First
Receptacles 108,101 1 10Kva=100%, - 59.05
remainder=50%>
HVAC heating 108,101 15 100% - 1,621.52
HVAC Exhaust 108,101 2 100% . 216.20
Fans
Kitchen-Full 2,031 20 65%" . 26.40
service
Load Category Quantity KW/unit - - Load (kVA)
Plumbing Electric 8 60KW 100% 0.95 505.26
Water Heaters
Archlitectural 57 63
Equipment 1 50KW 100% 0.95
Elevators
Total kVA | 2805.36 kVA
Total Current at 480V 3374.32 A
Value from NEC Table 220.12 “General Lighting Loads by Occupancy”
2yalue from NEC Table 220.42 “Lighting Load Demand Factors”
3Value from NEC Table 220.44 “Demand Factors for Non-Dwelling Receptacle Loads”
*Value from NEC Table 220.56 “Kitchen Equipment Demand Factors-Commercial”

Service Entrance Calculation - Working Drawings

Load Category Connected Load (VA) Demand Factor Demand Load (VA)
Lighting 181256 100%" 181256
Receptacles 111851 Fr':ntq:ﬁ] ';"e"‘;%(;/;" 60925.5
HVAC heating 1289397 100%° 1289397
Pumps 63156 80% 50524
Fans 14520 100% 14520
Kitchen-Full Service 89760 65%" 58344
Electric Water Heaters 38503 100% 38503
Elevators 28254 100% 28254
Equipment 121104 65% 78717.6
Computer 168120 100% 168120
Total kVA 1968.56 kVA
Total Current at 480V 2367.81A

Value from NEC Table 220.12 “General Lighting Loads by Occupancy”
2yalue from NEC Table 220.42 “Lighting Load Demand Factors”
3Value from NEC Table 220.51 “Fixed Electric Space Heating”

*Value from NEC Table 220.56 “Kitchen Equipment Demand Factors-Commercial”
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Phase Load-kVA Voltage System Load-Amps
Conceptual/Schematic 1189.11 277/480V,3P,4W 1430.28
Design
Design Development 2805.36 277/480V,3P,4W 3374.32
Working Drawings 1968.56 277/480V,3P,4W 2367.81
Actual Service 1801.60 277/480V,3P,4W 2167
Service Entrance Size - Amps Voltage System Capacity - KVA
Actual Conditions — 2167 277/480V,3P,4W 1801.60
Service Entrance 1
2
Summary — VA/ft 16.67

(108,101 ft?)

When comparing all three methods of calculating a service entrance the conceptual/schematic design
has the smallest load. Therefore, the VA per square foot load for an Elementary school of 11 VA/ft is too low for
the loads present in this building. The design development method gives the highest estimate. This is likely due
to the electric water heaters being estimated at 60kW per unit, when this building does not have an electric
water heater greater than 18kW, and the elevator being estimated at 50kW per unit, when this buildings
elevator is 26.84kW. The working drawing method is slightly higher than the actual load. The discrepancy is
likely from the electrical engineers use of NEC 220.86 optional method for schools. The actual service entrance
was sized for 3000A.

Environmental Stewardship Design

Crystal Lake Elementary School is not LEED certified. However, design features were implemented to
lower the building energy usage to lower its impact on the environment. This was done through the use of
energy efficient lighting with low power density.

Design Issues

There were no design issues during the design or construction of Crystal Lake Elementary
School.

Single Line Diagram

The single-line diagram for this building is located in Appendix A.
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Section Il: Communications Systems
Fire Alarm System

The fire alarm system provides notification to all persons within the building at the time of a fire
emergency. The fire alarm system consists of visual strobe lights that must flash in synchronization as required
by NFPA and also an audible (horn) system. There are various manual pull stations located through the building
for occupants to use in case of an emergency. There is a fire alarm shut down relay to the AHUs, fans, and fire
dampers are connected to this system in order to prevent the spreading of smoke throughout the building in
case of an emergency. The fire alarm system is U.L. listed.

Premise Distribution Systems

The premise distribution system provides a structured cabling system throughout the building for voice
(telephone), Data, Intercom and other Ethernet based systems. There are televisions equipment located in each
classroom that is attached to this system for video announcements.

The premise distribution system provides the means for the public address with bell signaling system.
The public address with bell signaling system is used for making public announcements, emergency addresses,
and tone signaling to classrooms and public areas.

Security System

The security system for this school consists of intrusion detection system. There are sensors are all
perimeter doors and windows so detect if there is an intruder and this sends a signal to the local police station.

Public Address with Bell Signaling system

This system is used for making public announcements, emergency addresses, and tone signaling to
classrooms and public areas via the telephone system equipment and Premise Distribution System.
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Appendix A- Single-Line Diagram

Drawings used: E501-Power Riser Diagram

Engineer: Matern Professional Engineering, inc.
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ENGINEERING A
ENG. BUS. No. EB-00050¢

CERT. OF AUTH. No. 5096

—1 S0Candac®rive

Maitlandi L 32751=335:

GENERAL NOTES
1) REFER TO GENERAL NOTES ON SHEET 'EC.01".
_ _
_ COPYRIGHT WPE, INC  1/27/89 REV. 11/27/01 _ 2) REFER TO SPECIFICATIONS.
_ _
OLTS L/ 277 SWITCHBOARD  : 1MDP _
IVOLTS PH.+ 480 _
IPHASE - 3 I AIC RATING------- ) COPPER BUS NI _
IMOUNTING :  SURF SERIES RATED : 65 KAG®) NEMA 3R NI _
ITYPE  + QED? FULLY RATED ¢ ______ KA FRONT ACCESSIBLE : YES _
IR+ SQD (ONITE: MAY REQUIRE FULL REAR ACCESSIBLE :NO _
_ RATING T0 ACHIEVE. _
_ _
| GENERAL NOTES: YES NOTE: MAIN CKT BRKR T BE ELECTRINIC SYSTEMS | HEX NOTES
I(1) ALL C.B."S FEEDING HVAC EQUIPMENT TO BE HACR TYPE. TYPE (SOLID STATE TYPE) WITH FULL _ D
I(2) ALL C.B.’S FEEDING ELEV, EQUIP. TO BE SHUNT-TRIP TYPE. ADJUSTABILITY, _ 1) SURGE SUPPRESSION PER SPECIFICATION.
(3 ALL C.B.'S FEEDING ELEV, EQUIP. TO BE SIZED AS REQUIRED BY MR _____ NOTE: NON-LINEAR PNL, 2007 NEUTRAL _
I(4) ALL C.B.'S FEEDING HID LTG TO BE HID RATED. NOTE:  ISOLATED GROUND BUS _ 2) #3/0 CU GROUND WIRE TO (3) 5/8” X 30°-0" MIN. GROUND RODS.
(5) MODIFY DISTRIBUTION CKT. BRKRS. IN SECTIONCS) AS § NOTE: SHUNT TRIP C.B, _
| REQUIRED TO FIT PER MFR. RECOMENDATIONS. NOTE: GFI C.B, _ 3) #3/0 CU GROUND WIRE TO BUILDING STEEL.
(6) FOR 3000 DISTRIBUTION BUS PANELS, SWAP CKT BRKRS SHOWN BELON NOTE: RED LOCKING CB _
| FROM LEFT TO RIGHT SIDE AND VISA VERSA # NOTE: SIZE CB PER MANUFACTURERS RECOMMENDATION | 4) #3/0 CU GROUND WIRE TO METAL COLD WATER PIPING.
(7 FRONT OF BOARD TO BE ALIGNED FOR FULL LENGTH OF BOARD. NOTE: _
I(® SHIP IN MULTIPLE SECTIONS TO FIT THRU DOORS,ETC. ~ _____ NOTE: _ _ _ _ o P | 5 mm_wn_mmm Mmoczo WIRE TO BUILDING STEEL OR METAL COLD WATER PIPING
| e .E.C.
_ _ . 2007- - IFEEDERS FOR :2004-007 SCPS - NEW MIDWAY ELEMENTARY Apr 12, 2005 MPE, INC COPYWRITE 3/23/90 | SCA |
_ e LS TR 7 8 5, 5 WG IPVRIE 3 | | TR MR 0y oS - O WY RO A IR S 0 e ot e, s o 4
| 83 TOTAL AMPS A PHASE ACTUAL CONN. LDAD : 2354 2831 ANPS | :
TR TOTAL AWPS B PHASE NEC LOAD/DEWAND :  203% 2689 AMPS | | | CKT BRKR/FUSE IFEEDER | FEEDER | FEEDER REVISED 10/20/04 ISHORT CKT | | | CKT BRKR/FUSE IFEEDER | FEEDER | FEEDER REVISED 10/20/04 ISHORT CKT | )
_ 2831 TOTAL AMPS C PHASE NEC DIVERSITY 1802 2167 AMPS | | FEEDER  |--——————m———m | AMPS | VOLT [ =mmmmmm e mm e e e e e e e e e | AMPS | | FEEDER |- | AMPS I vOLml |- | AMPS | 7, SHUNT TRIP PUSHBUTTON FOR MDP. LABEL "NORMAL POWER DISCONNECT
_ NONE ERROR CODE XEWRKVA v 0 _ | FEEDING | AMP | VOLTS | | DROP | | WIRE/ | NEUT | GROUND 1ISO GND ORI FEEDER IPARALLELI CONDUIT | @ _ | FEEDING | AMP | VOLTS | | DROP | | WIRE/ | NEUT | GROUND I1SO GND ORI FEEDER IPARALLELI CONDUIT | @ _ SMITCH:
ISECTION T (MAINS) VDR 42 | _ | SIZE | _ | 7 | | PHASE | WIRE [IWIRECCU) IXTRA NEUT | MATERIAL | RUNS ISIZECIN.D| PANEL | _ | SIZE | _ | 7% | [ PHASE | WIRE [IWIRECCU) IXTRA NEUT | MATERIAL | RUNS ISIZECIN.)I PANEL | 8 ) 600V, 100AMP, 3P, S/N, N-3R SERVICE RATED DISCONNECT SWITCH WITH
_ P % | S T T S A | e T M N T o D T | [ [ [ [ [ R [ [ [ [ [ [ [ _ 7OAMP FUSES. LABEL "EMERGENCY SERVICE DISCONNECT SWITCH".
SWITCH SHALL BE PAINTED RED.
. VES + SHUNT TRIP IRA-DUT NOUNTED MALN | | IMDP | 3000 | 480 | 3040 | 0.30 |  [#500 MCMI#S00 MCMI #3/0 | --—— | COPPER | 81 3501 45228 | | EMERG DISC 160 1480 1 /01 0331 1 % 1 w4 | #0 | ——- | COPPER | L Les b 1L, 78e |
[--MAIN LUGS ONLY © 3000 AMPS YES : GROUND FAULT PROTECTION "YES ¢ INDIVIDUALLY MOUNTED MAIN [ | - | ————- | ————- | ————- | ————- | | ———-—- | ————- | ———-—- | —_—— | COPPER | ----- | —---— IN/A | [ATS-LSCNORMY | 60 | 480 | 70 1 0,35 | _ #4 _ #4 | #10 | - | COPPER | L 1,25 | #H\ 608 | 9 ) SHUNT TRIP _uCMI._.wc._n_.OZ FOR GENERATOR SHUT-DOWN. LABEL "GENERATOR
|~-MAIN CIRCUIT BREAKER : _____ ANPS YES : SYSTEMS TYPE MAINCB  NETERSCSEE SPECS) _ | 1HMI | 2501 480 | 255 | 048 | 4750 MCMI#250 MCMI #4 | --——- | COPPER | 11 2501 33,284 | IATS-LSCEMERG) |~ 60 | 4801 70 1 0121 | # | #4 | #10 | --—-- | COPPER | Ll 1251 8,244 | SHUT OFF SWITCH'.
| 169 +FULL RATED THRD 565 | | THMR 1 250 1 480 1 255 1 0.48 | 14250 MCMI#250 MCMI  #4 | ----- | COPPER | 1| 250 | 33,284 | |IEHL 1601 4801 701 0061 1 k41 #4140 | - | COPPER | 11 Les| 30,52 | 10) AUTOMATIC TRANSFER SWITCH, 70 AWP, 277/480V., 3 PHASE, 4 WIRE,
| | | WML 1 2251 4801 232 | 0.46 1  [#250 MCMI#290 MCMI  #4 | - | COPPER | L1 2501 33284 | o — | — | e — E— | | COPPER | ====- | IN/A | 4 POLE.
INTCBR) P I - % | ILL 1 4501 2081 460 1 0.69 1 | #4/0 | #4/0 | #1/0 | -——- | COPPER | 21 2501 562 | D L T S T B T | COPPER | L Lesh 1,430 | 19) (2) RUNS OF 4 # 4/0, 1 § 2 GND, 2 1/2°C.
_ | o _ | XFMRPRL | 2001 4801 2001 0551 | #/0 | ——- | 46 | -—— | COPPER | L1 2001 27,97 | _ XFMR PRI _ 40 _ 480 _ 40 _ 0.18 _ _ 8 _ ..... _ #10 _ ..... _ mmwmmm _ _ _ 0.75 _z;_@ 807 _ T3) STEP-DONN TRANSFORMER, 480V0LT, 3 PHASE PRMARY, 120/206V
_ _ | 1LC | 1751 2081 1801 0.8 1 | #3/0 | #4/0 | #6 | #4/0 | COPPER | 0 e ) L T N . . . .
IDESCRIPTIONI LDAD ITYPEI _ _ | C.B IC.B I CKT. |1 CKT. ICB ICB | |1 IDESCRIPTIONI LOAD | TYPE | — — — — — I — — — | -——— | COPPER | ----- — IN/A _ - | - | - | - | - I | - | —- | - | COPPER | -—— | - IN/A | w>mm_m,mmo_ﬂmo<ﬁ<__mm. SFCONDARY. - KVA A5 CALLED FORCON RESPECTIVE
| (WA AN A A PILE NG N PILE A RS A AR e | LK | 450 | 208 | 460 1 207 | | #4/0 | #4/0 | #1/0 | --——- | COPPER | 21 2501 5178 | | ATS-QCNORM) | 110 1 4801 1151 031 | # | # | # | -—- | COPPER | Ll 1501 18318 |
|AHUL-2 60 111 64 NNWWNWNL 801 31 1 1 20 31 901 38 N\WWAWIAUL-L ¥ 10| | XFMRPRI | 2001 4801 2001 0581 | #3/0 | -—-—- | #6 | -—- | COPPER | 11 2001 26,694 | | ATS-QCGEN) 11101 480 1 115 1 0431 I k2 | % | #6 | - | COPPER | LI 130 b 6,978 | 1% 600V, S0P, 3P, S/, N1 DISCONNECT SWITCH WITH SOAMP FUSES.
| (RE-HEAT) 64 11 I\ 64 \\\\\\ |- -1 _ |=====1=—===1\\\\\\ T 34 [\\\\\|-—-- 10| | 1LK? | 1501 2081 1501 37251 | #1/0 | #1/0 | # | --——— | COPPER | 11 2001 4,330 | | 1HR1 | 1101 4801 1151 0071 | # | # | # | -—- | COPPER | L 1301 34,097 | TERMINALS OF TRANSFER SWITCH.
|- 64 11 I\ 64 [--——- |---=-1 _ |- \\WW W 34 ——-- #1001 e e a0 1 man T 1 Tm 1 teem MeMIEEAN MeML 84 | 1 cmopCD | 11 acea 14ean |1 NQPL 1 25 208 1 P01 0071 | #4/0 | A0 | #2 | ————e
| SPACE 0 141 ONWWNNWWE 1 31 3 1 41 31 701 51 INNWNNWWIAHL-L 51 11| L THN 301 480 1380 T L7e T Tho00 MCMTH#o00 MCMT 43 1 === LOPPER | L3501 14,890 | Y B I A R A R o R LIe g b 5 47 14) PRIMARY CONDUIT AND WIRE FURNISHED BY LOCAL UTILITY COMPANY.
|- 0 14 N\ 0 N\ - |-----1 _ |--==-1--=—--I\\\\\ T 51 IN\\\VICPRE-HEAY 51 11 | _ IHe | 1251 4801 1361 L6311 | #1/0 | #1/0 | #6 | --—— | COPPER | tr200 1 7,130 | | XFMR PRT 1100 1480 1 1101 0.03 | 1 % [ - S B | COPPER | LI Lol 39,83 | CONTRACTOR SHALL PROVIDE TRENCH AND INSTALLATIONS OF 4”
|——- 0 14 N\N\WWINW 0 [-—— -1 _ | === 1-—=I\\\W\ W 5T -—-- 50 111 _ 1P | 450 | 208 1 460 1 1.97 | | #4/0 | #4/0 | #1/0 | ----— | COPPER | 21 2501 4787 | | 1LAL | 1501 208 1 1501 L9101 I #1/0 | #1/0 | #6 | -——- | COPPER | L1201 2838 | CONDUITS(S).  UTILITY COMPANY TO INSTALL WIRE.
| SPACE 0 141 0 WA |31 5 1 61 31 901 34 IN\WN\WIAHUL-4 #1001 v el 1 a1 a0 1 a0 T ted 1 L 8 1 o U w0 4 emopro 1 11 ann At e | e e | mmmem [ mmmee | | mmmmm | mmmmm | mmmee | mmmee | COPPER | —mmmm | —mmee
| XFMRPRT | 2001 4801 2001 1.841 | #3/0 | ----- | # | --—— | COPPR | 112001 93111 | | | | | o | | | | COPPER | | IN/A |
|- 0 14 I\ 0 W - |-=-=-1 _ |=====1===== I\ | 34 I\\\\\|——-- %101 ’ 15) COORDINATE ALL WORK WITH LOCAL UTILITY COMPANY PRIOR TO BID AND
| -——-- 0 14 N\WWNWW 0 - |--——-1 _ | ===== ===\ W 34 [-—-- % 10 | | 1LC2 151 2081 1801 2101 | #3/0 | #4/0 | # | #4/0 | COPPER | tr 2301 47101 o . . . . b | = . | | COPPER | ====- o IN/A | PROVIDE ALL ELECTRICAL AS REQUIRED.
IPANEL THML 199 14 1 199 I\ 250 1 31 7 1 81 31 70 1 53 N\ IAHUL-4 5 111 — — — — — I —— — — | -———— | COPPER | ----- — IN/A _ |- | - | - | - | - I | - | - |- | COPPER | --—-—-—- |- IN/A _
- 199 14 I\ 199 TN\ [-————- |-===-1 _ I-====1--=--I\\W\ T 53 IN\WWIGPRE-HEAD 53 101 e ean | 480 1 S10 1 1 90 | 18950 MOMISOEQ MOMI B9 | e 1 (TPPFR 1 2| oEn ] 22 a0l | === | mmmmm | === | === | === | | ===== | ===== | ===== | =-==——= | COPPER | ---—- | ---——- 16) LIGHTING CONTACTOR, QUANTITY AND POLES AS REQUIRED FOR NUMBER OF
e 199 14 NN 199 |----—- |-=-=-1 _ === === \\WW W 53 |-—-- 53 11| ol 900 1480 1 010 1 120 1 14200 MCMIkeoO MCMI we 1 === COPPER | el 2501 23,840 | | | | | | o | | | | LOPPER | /A | CIRCUITS BEING CONTROLLED. REFER TO DETALS.
PANEL THWE 202 14 1 202 IV 250 1 31 9 1§410 1 31 901 34 N\WWWWIELEVATIR 34 15| | oMl | 1251 4801 1361 L1011 | #1/0 | #1/0 | # | --—--- | COPPER | 11 2001 10,753 | o | == | == | == | == o | == | - | | COPPER | === - IN/A |
|——- 202 14 IN\\WWI 202 N\ |- -1 _ |=====1=—==1\\\\\\ T 34 [\\\\\|-—-- 151 _ L1 | 3501 2081 3601 1.391 | #3/0 | #3/0 | # | --—— | COPPER | 21 2001 4584 | - | - | - | - | - I | - | == | - | COPPER | -—— | - IN/A | 17) PHOTOCELL, MOUNT AS HIGH AS POSSIBLE FACING NORTH. REFER TO
| === 202 14 I\ 202 |- |---=-| _ |--===1 === I\\\\W AW 34 [—---- 15 VEMR BRT L 1501 480 1 180T 196 1 1 #1/0 | ————— | #6 | ———.—— 1 FMPPER I 11 180l 10752l | === | mmmem | === | === | ===== | | ===== | ===== | ===== | === | COPPER | -=——— | --——- DETAILS.
IPANEL IHM3 264 14 1 264 N\\W\NIWWNE 350 1 31 11 1 121 31200 1 119 IN\\\\IWWAIPANEL ILT 134 14 | IOXPMRPRT 1 190 1480 1 101 Lee b b #1/0 ] = w6 b1 COPPER L L0 10,793 | | | | | o | | | | LOPRER | /A |
- 264 14 NI 264 [\\\\\|——mmm | == | | === ===\ 119 [\ |- 14 14| | 2let 1 12501 2081 1361 LS5L 1 | #1/0 | #1/0 | #6 | #1/0 | COPPER | 11 2001 4,487 | o | == | == | == | == o | == | - | | COPPER | === - IN/A | 18) 277V. CONTROL CIRCUIT CONNECT TO ALL PC'S, MX'S, TC'S, ETC.
|- 264 14 I\ 264 [---——- |-----1 _ |-==-=1===== \\WW W 119 |-—--- 134 141 — [— [— [— [— R —— [— — | -——— | COPPER | ---—-—- — IN/A _ | | - | - | - | - | - | - | - | - | COPPER | --—--- | - IN/A | T3) 2772800, GENERATOR RATED. 125K/ 156KUA FOR STANDBY OPERATON
JANTAALALAAAA LRV LA LW 14T 31200 1 119 INWNWWAIPANEL 12 135 141 e v 4o 1 a0 1 400 1 5 A 1 L w2/ 1 wam | %9 1 e 1 cmopro 1 A1 snn . 19 mm 1 mmmmm | e | mmmmm | ommmem | mmmee || mmmmm | mmmmm | mmmee | mmmee | CIPPER | —mmmm | —mmee : :
ATETEHERRANTTRRRRAREREERRRRASTRRRRRARATRRARARR SRR RARNY |=====1===== I\ | 119 I\\\\\|-—-- 135 14| oM 4001 480 1 400 1 e 40 k1 w301 k301 W3 b e COPPER a1 200 I 1éce3 | | | | | | - | | | | COPPER | | IN/A | GENERATOR SHALL HAVE (2) CIRCUIT BREAKERS. 70AMP, 3 POLE FOR
JAXJALLLLTTATTTALTTATEALTTATE LT ATV === === I\ W 119 [ 135 14 |22 1 1001 4801 11001 2191 | # | # | # | --—— | COPPER | L1 1501 4,314 | _ ..... _ ..... _ ..... _ ..... _ ..... _ _ ..... _ ..... _ ..... _ ..... _ mmwwmm _ ..... _ ..... _n“ M _ LIFE SAFETY BRANCH AND 125AMP, 3POLE FOR EQUIPMENT BRANCH.
IAALLALAAARTLLVA ATV 16 1 31 70 T 27 I\ ISCHP-1 o781l |22 ] 2251 2081 2321 2311 #7250 MCMI#250 MCMI  #2 | #250 MCM | COPPER | 11 301! 26091 0l -—— J-—]-—]—-|-— | |-~ |-—— | -—— | —— | COPPER | - | --—--
AL1HHEEEANNRETERRARRREERRRAASERERARARTERARARRRRRRRRSNRRRARRRANNY === === I\\W\\ | 27 I\ | ——-- 27 8l __ XEWWE _ wmw _ MMM _ mm _ m WW _ _#mmmﬁzmz_#mm@%z_ Hm _ #mmw-xmz _ mmwwmm __ M _ W mm _ M\ Nwm _ —— — — — — I — — — P | COPPER | —--— — IN/A | 20) STUB-OUT OF BUILDING FOR FUTURE PORTABLES (6) 2C., CAP AND MARK.
AN11EEERTARERRRRARTRERRRARARERRRARARERRRRAARRIRRRRERRAY |- === \\WW W 27 |——--- o7 8l _ _ ’
IPANEL 21 88 141 79 N\WWINWWI 150 1 31 13 1 181 31 70 1 27 IN\\WI\ISCHP-2 o7 8l | 2Lee | 1251 2081 1361 2441 | #1/0 | #1/0 | # | #1/0 | COPPER | 11 201 2,588 | o | = | = | = | = L | == | - | | COPPER | ——--- | IN/A | 21 #2 CU GROUND WIRE TO SERVICE GROUND.
|-——-- 88 14 I\\\\\\I| 79 I\\\\\\[----—- |---=- _ R I 27 W [----- 27 8 | — — — — — I — — — | -——— | COPPER | ----- — IN/A _ | - | ———-- | ———-- | ———-- | ———-- | - | ———-- | ——--- | - | COPPER | -—-- | - IN/A _
|- 88 14 I\ 79 == |mr] | |l \WW W 27 |- 7 B s | e | e R R ] e R R | e | COPPER | o | /A | | e — — — — I — — — — | COPPER | --——-- — IN/A | 22) #3/0 CU GROUND TO #4/0 TINNED COPPER GROUND RING AROUND BUILDING.
IPANEL 2L 85 14 1 74 \WW\WIWWWI 1001 31 15 1 20 1 31 30 1 11 IN\\\VI\\\\\IPCHP-1 1t 8l
i 85 14 NN 74 [\\N\ [—mmmmm [ mmmm | | e e AN 11 NNV e g | = - |-----—- |-----—- |-----—- |-----——- |-]-|-=------ |-----——- |------—- |-———mm——- |- |-----——- |--——————- | = _ | === | === | === | === | === o e | === | === | === | === |==mmmm | === | === _ 23) AUTOMATIC TRANSFER SWITCH, 125AMP, 277/480VOLT, 3 PHASE, 4 WRE, 4 POLE.
|-——-- 85 14 N\ 74 [-———- |----- _ _ |----- |--—-- I 1L === 1 B | NOTES: 1) CONDUIT SIZE IS BASED ON 2002 N.E.C. FOR EMT, IMC,RMC, FLEXIBLE METAL, AND SCHED 40 PVC. AND NOTES: D CONDUIT SIZE IS BASED ON 2002 N E. C. FOR EMT, IMC, RMC, FLEXIBLE METAL, AND SCHED 40 PVC. AND
| SPACE 0 141 0 N\ L300 17 1 221 31 301 11 IN\\WINWIPCHP-2 8l IF ANY OTHER TYPE OF CONDUIT/TUBING IS USED CONTRACTOR SHALL RESIZE IF ANY OTHER TYPE OF CONDUIT/TUBING IS USED CONTRACTOR SHALL RESIZE 24) THS FEEDER MUST INCLUDE A MINIMUM OF 50 LINEAR FEET OF EMT CONDUIT TO
|- T I A B N e e I B e T I TN B TR LIMIT THE AVAILABLE. FAULT CURRENT AT THE TRANSFER SWITCH.
|- 0 14 NN 0 [ | _ === ===\ O [---- 0 141 CONDUIT/SIZE AS REQUIRED TO COMPLY WITH THE N.E.C.. CONDUIT/SIZE AS REQUIRED TO COMPLY WITH THE N.E C..
| SPACE 0 141 0 N |31 19 1 241 31 1 0 IN\\W\WISPACE 0 141 25) PROVIDE CONCRETE PAD.
- N e S NN R A S oo 2)  USE CABLE REDUCERS AT TERMINATIONS AS REQUIRED TO COORDINATE OVERSIZED PHASE TR NEUTRAL CONDUCTORS 2)  USE CABLE REDUCERS AT TERMINATIONS AS REQUIRED TO CODRDINATE OVERSIZED PHASE OR NEUTRAL CONDUCTORS 58 LGHTNING ARRESTOR.
| |0 MWW |0 WA | WITH TERMINATION LUG SIZE OR PROVIDE TERMINATION/LUGS SIZED FOR FEEDERS, WITH TERMINATION LUG SIZE OR PROVIDE TERMINATION/LUGS SIZED FOR FEEDERS,
_ N0 W I 0 W _
_ I 0 | I 0 _
_ ARRANTNRNNTRRE AN _ %) CONTRACTOR IS TO MEGGER TEST ALL FEEDERS PER SPECIFICATIONS, 3) CONTRACTOR IS TO MEGGER TEST ALL FEEDERS PER SPECIFICATIONS,
_ I 0 W I\ 0 W _
_ I 0 I 0 _
_ H
| SWITCHBOARD  IMDPIIL WIDTHCIND ¢ 36 _
IDISTRIBUTION SECTION I DEPTHCIN.) & 24 _
_ _
_ _
IDESCRIPTIONI LOAD ITYPE| _ _ | C.B IC.B | CKT. | I CKT. IC.B. ICB | |1 IDESCRIPTIONI LOAD ITYPE |
_ | CONN | | AMPS | AMPS | AMPS | AMPS IPOLE | NO. | | NO. IPOLE IAMPS | AMPS IAMPS IANPS | | CON |
_ _ |----1 _ _ _ |---—-1 N | === === | e _ |---—-1
IPANEL 2HM1 375 14 1 375 \WWWWAWWWE 500 1 31 1 1 21 312251 163 I\\WI\\WIPANEL 1L 163 14|
|- 375 14 I\ 375 [\ | ---—- |-=-=-1 _ |=====1=====\\\\W\\ | 163 I\\\\\|-—-- 163 14 |
e 375 14 N\ 375 [---—- |-=-=-1 _ |=====1===== \\WWW N\ 163 -—=-- 163 14 |
IPANEL 2HW2 311 14 1 311 N\ 400 1 31 3 1 41 311251 9% NWWNWIPAEL 1R 9% 14 ]
|- 311 14 I\ 311 WA J---—- |-=-=-1 _ |=====1===== I\ | 96 I\\\\\|——-- 9% 141
e 3T 14 N\ 31T [---—- |-=-=-1 _ |- === \\WW W 96 |-—-- % 141
| SPACE 0 141 0 W |31 5 1 61 311251 9 NWNWIPAEL 2HL 98 141 poor
|- 0 14 I\ 0 W - |-=---1 _ |=====1—====I\\WW\\ | 98 I\\\\\|——--- 98 141
e 0 14 I\ 0 - |---=-1 _ === === I\\WW W 98 |-—-- 98 141
IPANEL ILKT 170 14 1 117 N\ 20001 31 7 1 81 31100 1 73 WWWINWIPANEL 22 73 14|
|- 70 14 W17 N === |-=-=-1 _ |=====1=====\\W\\ | 73 [N\ | ——-- B4 R SR
e 70 14 WA 117 === |-=-=-1 _ === === I\\WW W 73 === B4
| SPACE 0 141 0 WA |31 9 1 101 311101 8 IN\WWNWIPAEL Ht 9% 14 |
|- 0 14 I\ 0 W - |-=-=-1 _ |=====1=====\\WW\\ | 83 I\\\\\|-—--- % 141
e 0 14 I\ 0 - |-=-=-1 _ |- I\\WW W 83 |-—--- % 141
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Appendix B- High Intensity Discharge Lamp/Ballast Combination
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TECHNICAL REPORT #2 |

Leah Matern | Senior Thesis |

Luminaire Tag: DH1D, DH1DQ

Lamp: 250W Metal Halide
Ballast: Electronic

GE

Lighting

=
48432 - CMH250/C/VIPAIO

GE Protected ConstantColon® PulseAre® CMHE Ceramiz Metal Habde

ED28

ecomagination

'@mm Hermrirg

CRYSTAL LAKE ELEMENTARY SCHOOL

Lighting/Electrical |

GENERAL CHARACTERISTICS

Lamg Type High Imtensity Discharge -
Caramic Metal Halide

Bl EL28

Base Mogul Screw [EX3Z)

Bul Finish Coateg

Waliage 2=

Rated Life 20000 hrs

Bl Material Hard giass

Lamp Enciosure Type (LET) Open or enclosed Mxtures

Base Temperatiure e [

Bulb Temperaiure

LEED-EB MR Credit 56 picograms Hg per mean
lumen hour

PHOTOMETRIC CHARACTERISTICS

Infial Lumens 22000

Mean Lumens 17600

Mominal Iniia!l Lumens per Watt 88

Codor Temperature 4100 K

Codor Randering Index (CRI) o0

Effeciive Arc Lengtn 0.63In

ELECTRICAL CHARACTERISTICS

CAUTIONE & WARNHINGS Burn Posltion Vertical base up +/- 157 ar
& JE: s e PR e e wvertical base down +- 15°
lnnu:nmpnl—hltﬂhamﬂﬂnmmﬂm“:“wmmmﬂ Warm Uip Time to 90% 3 min
PiTen i e hn @ fe misuben Urisio degquale o precautions are used. Warm Lip Time bo 90% (MAX) 3 min
mw’“'&iﬁ“fﬂ@‘?ﬂ{“ﬂfﬂm“ Het R i Time to oo 20 min
re-Th T Hot Restar Time to 20% (MAX) 20 min
::“_* N DIMENSIONS
: prvsctfurs e ?la:lhium Owerall Length 83100 In{211.1 mm)
- aa sl e st s ion wives imtaiing g, Hominal Length B.O70 IN{Z05.0 mmj)
- D et e st g of brokats Balt Diameder (DIA) 3.500 IndES.5 mm)
Wissing Bull Diameter (DIA) (MAX) 3.500 In{EA.0mm)
= A larrea geed larep it U raetitian which fiy Sauss spaikin isusy Light Cender Lengthi [LCL) 5000 In{127.0 mm}
ol oo e PRODUCT INFORMATION
Product Code 45432
- At g ks ool bk Randing. Description CMHISHCVIPAID
= Cnatm o v sl oy i Bl ANS| Code Ky CMEZ50 ANS code
* Moo Beciic dtck SHandand Package Case
- D ol i s sy aocpooed o wiler oF SUBoSTE Wil an encioees) fstum Standard Package STIN 10043168484325
- Tram poswer off aiern inagectios, |retalalion of sl Standard Package Guantity 1z
= Rk af Firs Sales Unil unit
- Loz iy Mo Of fems Per Sakes Unit 1
- Ui 12 At s bl B0 Sm Broduel. Bo Of fiems Per Standard 12
= Unsaperchind i niplune iy cisis injury, e, of ppesy Senags Package
- B el sl rater v By, upC 043156484329
= Dh ol o Mhaerorv e o B ibos Seastakne mmg.
- Eua it tuim s g sl fely st e,
- v o e Byimned el T,
- Dna o i s B et (e b merbriwasd o biokan
- v o Lt s iy aocpomeed 10 willer oF SUfksr Wil an efcieed it
- Ciperata Eiep oy I ipecel pealion
- L gyt pringty rinted Sadial
GRAFHS & CHARTS
Spectral Power Distribution
[For addibonal wisk v oom Pags 1
Page | 29
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TECHNICAL REPORT #2 |

Leah Matern

Luminaire Tag:

Lamp:

Ballast:

| Senior Thesis

DH1D, DH1DQ
250W Metal Halide

Electronic
=F
L Lighting

29377 - GE-MH-250-400-MA

GE HID UstraMax™ eHID Electronic Low Frequency Ballast
wmmmpumum_muwm“

By 12 pointn an e
ummmwmunzm

= MUl Wartage sprlen S50 SO0V 30, SA0W asd 400W puls sleil and commic melil hilds mne.
= Bugaiia e regquaney sgquine e iegueicy Sgh medmiie paicimincs and i of ceamic aelal i
R

SPECIFICATIONS BY LAMP & LINE VOLTAGE
Lamp #of Spacifications Syetem MNominal Baltast
Lamps by Line Wattage Cumrent Factor
Violtage

Mo 1
CMH4C

208 4310 2.23A

431.0

CRYSTAL LAKE ELEMENTARY SCHOOL

| Lighting/Electrical

October 27, 2010

GEMERAL CHARACTERISTICS

Appilcation
Baliast Type

Ambert Temperatire (MAX)
Ballast Factor

Paower Facior Comection
Clrcult Type

Sound Rating
Enciosure Typs
Adational Infa

Product Code

Descriptian
Standam Package
Sfandam Package STIM

~ Standard Package Quantity

Sales Unit

Mo Of fiems Per Sakes Uinit
Mo Of liems Per Standard
Fackage

UpZ

DIMENSIONS

PRODUCT INFORMATION

1- 250 to 400w Lirakdax HID
Electronkc 30E-277 50-60Hz
High Intensity Dischange
Electronic - Low Frequency
i0 %

130 "F{54 "C)

Kamal

Aclive

Elecironic

D [37-42 dacibeis)

Mietal

Themmally profectad

209377
GE-MH-Z50-400-MA
Case
10043168293775

1

Standard Pack

1

1

043166293778

Case dimensions

Length L) 143 N(3T3.66 mm)

Wt (W) 140 N3TE.66 mm)

Heignt {H) 0.4 In{237.79 mmj}
Mounting dimensions

Eracket Length (BL) 65 In{155.10 mmj}
Weignt 102 b
Exit Bodiom
Lead iengths Oty Exit Length [+ 11n)
Yeliow 2 Botiom 9.0 {229mm)
Vihite 1 Botiom 9.0 [222mm)
Red 1 Botiom 10.0 (254mm}
Green 1 Botinm 9.0 {229mm)
Eroen 1 Bofiom 10.0 (254mm})
Black 1 Botiom 2.0 {229mm)
Elack 1 Besom 2.0 [222mm)
Eroiam 1 Botiom 10.0 {254mm}
Gresn 1 Botiom 9,0 {229mm)
Fed 1 Bofiom 10.0 {254mm}
White 1 Bodiom 9.0 {220mm)
Yellow 2 Botom 9.0 {22amm)
ELECTRICAL CHARACTERISTICS
Lamp Operaling Freguency 75 Hz
Supply Curend Freguency 50 Hz'60 Hz
SAFETY & PERFORMANCE
= SUL L
» FOG - CLABE A Nar-Canamal
= UL Ciada P
. Ume

Ballast lux_irput

mu%m

Efciancy Currant

0828

0.828 0.93
0.535 0.e9

Page | 30

Minstariing Fuss UL bench
temperature rating top rise

-20.0°F
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Luminaire Tag: DH1DQ, HWB1Q

Lamp: 150W QTZ Metal Halide
Ballast: Electronic
i e GEMERAL CHARACTERISTICS
L3k Lamp Type High Imtensity Discharge -
Lighting Bulb aory e
SNTING
. = Base Medlum Screw [E26)
T Bl Finksh Clear
12598 - MVR150/U/MED Nﬂaﬂﬁm :gm e
GE Muffi-Vapor® PulseArc® Quartz Metal Halide BD17 m‘““’““ iy
Lamp Enciosure Type (LET) Enciosed fixiures only
in— Base Temperature .2 1
Bult: Tempersiure {MAX) 4 C
L a LEED-EB MR Credi 69 picograms Hg per mean
ki umen nour
> l PHOTOMETRIC CHARACTERISTICS
& Infial Lumens 14000
S MEgan Lumens 10500
. Mominal Initial Lumens per Watt 93
Ui Coir Te A0 K
= Coior Rendering Index {CRI) B5

ELECTRICAL CHARACTERISTICS

Burn Position

Universal buming pasition

Warm Up Time ba 00% (MIN} 2 min
\Warm Up Time b 00% (MAX} 5 min
o Hoé Restart Time to 50% (MIN} 10 min

Hot Restarl Time to £0% (MAX) 15 min
161{

CAUTIONE B WARNINGE

R T e wal (=Y

ot el o 1 lid i o &F d, aed tha diiiei 15

nmu\.. uu‘{."".'ﬂ:.":um he m”“m
il stinguinh wivn s cuber smeskaps

wﬁmm—m b hiad e I ¥ Fika gewiesity

[T

Caiftien

= Larrp Py Ahadier and Siuse Isusy F rosen

- Dimpeom of lans N & choad coma i

- Dxn ol icins i v vt el ling) g
- Dxn ool il B M e i b bt el &7 o
harring
= Ptk aif Firm
- K L * ey
- U | Moo bl For i readuct
= ik of Bumn
- Al lmes o 00 Db Bardling
- D o i o B sl Tk (k.
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DIMENSIONS

Maximum Cwverall Lengéh
(Mo}

Bulls Clameter (DLA)

Bully Tiameter (DIA) (MAX)
Light Censer Langth [LCL)

FRODUCT INFORMATION

Product Code
Descriptian
ANS| Code

Standand Package STIN
Standand Package Cuantity
Sales Link

Mo Of flems Per Sales Unit
Mo Of Hems Per Standard
Package

UFC

31

£.4300 In[137.2 mm)

2125 In{54.0mm)
2125 In{54.0 mm)
3.430 IM{ET.1 mm)

12558
MVR150ANMED
Moz

Case
10043168125964
&

Unit

1

&

043166125967

Paps1



TECHNICAL REPORT #2 | CRYSTAL LAKE ELEMENTARY SCHoOOL

Leah Matern | Senior Thesis | Lighting/Electrical | October 27, 2010

Luminaire Tag: DH1DQ, HWB1Q

Lamp: 150W QTZ Metal Halide
Ballast: Electronic
3 GENERAL CHARACTERISTICS
GE Categary High Intensity Dischange
| SO EBallast Type Electronic - Low Frequency
LIE]I"ITIFIL] Line oitage Regulaiion (+-) 10 %
- Amblant Temperature (MAX)  55°C[12°C)
Case Temperature 85 "C[165 °F)
87576 - GEMH150-SLJ-MV m%m :ﬁ;% i
™ 2 Sound Rating decibale,
GE HID UsiraMax™ eHID Electronéc Low Frequency Ballast B Type Mgtz
Distance to Lamp g
Adctional Inf End of Life Profection (ECLY
: Thesmally profectan
i = PRODUCT INFORMATION
o SF Fwa Product Code 87474
+73 i Descripiian GEMH150-5L-MV
| | Standard Fackage STIN 1004316367 5766
s Standard Package Guantty 10
-4 Sales Ung Case
5, Mo Of fems Per Sales Unit 1
Mo Of Hems Per Standard 10
Fackage
UPC (43166375763
DIMENSIONS
Caze dmensions
e, Length L) 7.3 In{134.31 mm}
S width (W) 26 In{65.53 mm)
. S F Feoua Hedght {H) 22 In{55.88 mm)
e = Mounfing dimensions
w L Mount Lengsn (M} 0.4 In{10.52 mm)
- il weeignt 038 1b
~ | Ext Type Bottom Leads with Studs
S | Remoie Mounsing Distance to 811
Lamp
Remote Mounsing Wire Cauge 18 AWE
Lead lengihs Gty Extt Lengn (+ 11}
Black 1 Lest 10.0 (254mmy)
Brown 1 Right 10.0 (254mmy}
Red 1 Raght 10.0 (254mmy}
winite 1 Lest 10.0 (254mm)
ELECTRICAL CHARACTERISTICS
Lamp Operating Frequency 130 Hz
— Mok — 1
L \ [ e F R PE . C
white BIMLLAEWT' P — ?ﬂtzﬂ- ERFORMANCE
s — =R Bl UL Lived
Hgreand] FOG - CLASE A Men-Cefmsmar
UL Tyom 1 Otz
UL 1 L
Holabe ki e cin

SPECIFICATIONS BY LAMP & LINE VOLTAGE

Lamp #of Specifications System Wominal Balkast Ballast  Maxinput Starfing Open  Drop Out Power Minstarfing Fuss UL bench
Lamps by Ling Wattage Cumrent Factor Efficlency Current Curremt Circult Voltage factor tempersture rating top fse
Voltage Voltage

M4z 1 120 1670 1444 1 0.698 SEV 0.93 0.0F 3

M4z 1 7 1640 DOE2A 1 0815 SEV 0.93 0.0°F 3

sio2 1 120 1670 1444 1 0.6398 aev 0.93 0.0°F 3

Moz i 7 1640 DOE2A 1 0815 SN 0.3 0.0°F 3

ci42 1 120 1670 1444 1 qEV 0.23 0.0°F 3

claz 1 7 1640 DOE2A 1 SEV 0.23 0.0F 3

HOTES

= S5 Fabied baied v
= D ik corrms] limwn of el wind |2 grosnd

WARRANTY INFORMATION

CIE Lk Eing waivis b o Surchiser et sich Eabasd sl 6 Yas bur delicls (5 raleike) o workom i Berkd as Sefemd 1= T afected dacurests i 5 dath of fanctisla s whn prisedy
Ieata bl Bred oreder SO cendions of Ls

O 76, 210 70224 P

Far additional VIEE waw com Page 1
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TECHNICAL REPORT #2 |

Leah Matern |

Luminaire Tag:

Lamp:
Ballast:

Senior Thesis | Lighti

175W Metal Halide

ng/Electrical |

CRYSTAL LAKE ELEMENTARY SCHOOL
October 27, 2010

HDL4, HWB1, HWB1Q, HWB2, BWB21, LLB, SLA, SLB, SLC, WP2C

Electronic
T i GENERAL CHARACTERISTICS
51 Lamp Type High Intensity Discharge -
Ligh‘ir ] Bl Egmmma
g nting
y = Base Miogul Screw (E39)
= Beult Finksh {Clear
26434 - MVR250/U/CP \Watiage 175
GE Multi-Vapor® Quartz Matal Halide ED2E - Street Lighting ol I ﬂ;ﬁ;
Lamg Enciosure Type (LET) Encinsed fxtures only
. Primary Application Sireet Lighang
| PHOTOMETRIC CHARACTERISTICS
Initial Lumens 19100 20500
Kiean Lumens 12400 13500
Mominal Iniial Lumens per Walt 109
N Coior T 4200 K
Color Rendering Index (CRI) €5
Effective Arc LEngin 141
ELECTRICAL CHARACTERISTICS
Baurn Posltion Universal buming pasHicn
Open CIruR Volage (peak lead 540 W
hallast)
Open Cicul Vokage (RMS lag 352 W
biallast}
- Warm Up Time ba 90% (MIN) 2 min
EE Warm Up Time to 90% (MAX] 5 min
N mmﬂmhm[“ﬂ} 10 min
| Hot Restar Time to 20% (MAX) 15 min
g DIMENSEONS
Maximum Overall Lengin 82500 IN[209.5 mm)
(MICL)
Mominal Length 8.250 In{Z08.5 mm)
- INAIRNGE: Thin farmp ot £HLM Mt B B Bac 44 ookl RN B Diameter (DIA) 3500 In{E3.9mm)
e e o e skl t sy ot Fattooa e o DUlb Diameter (DA} (MAX) 3500 IWE3.9mm)

ket Vsl B FOA

Light Censer Langth (LCL)

Cartai of baruc il il ok eaticaly setingiah whan he cuter srmeekaps b braken of (urclued ae
eunm T o
Cautien
= Luftp may shafier and cause isusy B brokan
- Dempenen of bz i & chxead coma it
- D ot i st Binicn v inctading) .
- D ot e B B et e b et of Biokan,

Warning
= Pk of Bum
- Al bams i o] et Randieg
- D sl i o g il ity (St bl
= ik of Elmswiz Shack
- B el e wivesn ey acpooed i wilsr & suBiosre withill an efedoeed fdure
- T puswer off Esiern inapenctios, instabilion of removel
= Unsapacind lmg rupiune miry cirsis injury, fis, o paepesy demage
- D ot ipocend e waluge.
- i o L o g s Py |t bl
- o ot i Bycaned rteed [,
- D ozt e B B st i b it of Dok,
- D et e e Sty sccsned T iR of Suldhosnm wiliul uh ercizsed fdum
- F L2 & @ i ayatern, i nalusisim
- Cipwrte i orey i e pealian.
- T bz 2 i Do Evo Bt S FriTRCh O ek
- L b i el Mt diedl fof Hhie pechist
- L canly prispecty rated Saliest.
= A chirren geed liep menits LY redisfian which miy cales spsfakin sjusy
- T puswer off ¥ ghans B0l f Brokes. Raertove and dipeoe of lmp
= Faik af Fine
- Kz careincritle matasals wway Bem mne
- Lo b Mot sl 7 B et
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FPRODUCT INFORMATION
Product Code

Descripiian

ANS| Code

Standard Package
Siandand Package GTIN
Sfandand Package Cuanlity
Sales Unkt

Mo Of fems Per Sakes Uinit
Mo Of fiems Per Standard

Package
upc

33

5.000 In{127.0 mm}

26434
MAVR2SDINCP
WSS

Case
0043168264342
4

Lnlt

1

4

43166264341
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TECHNICAL REPORT #2 | CRYSTAL LAKE ELEMENTARY SCHoOOL

Leah Matern | Senior Thesis | Lighting/Electrical | October 27, 2010
Luminaire Tag: HDL4, HWB1, HWB1Q, HWB2, BWB21, LLB, SLA, SLB, SLC, WP2C
Lamp: 175W Metal Halide
Ballast: Electronic

Revised: 4/8/2009

. — [Catalog Number. IMH-175-C
PHILIPS e-Vision™ Electronic JFor 150W or 175W Metal Halide Lamps
51 M102, M142, 558, M137 or M152

ADVANCE| PHalice Lamps [120.277V 50101 Eicakonic

tatus: RELEASED

DIMENSIONS AND DATA

Lamg O T p—" rETE
Input cumert | oower | Power |wwngoag| P 24" | oistance to
Number | wats | vors | cationg number | amps) | pwats) | Factor M| Lamp
150 Walt Lamp, MH ANS| Code M102 or M142 and HPS ANSI Code 555 Minimum Starting Temp —30°Cr-20°F
1 150 120 | - 7s-cooor f—ns 158 1 1 C 25 5
T [0 188
175 Waki Lamp, ANSI Cooe M137 or 152 Minimum Staning Temp 30°CL20°F
1 175 120 | g prs-coaco |—t 134 1 2 c 25 5
T 07 (T
- 11
_.w%
Ballgpt fmiarain i
1] —— .-:—u maa
Ak x A7 i —l-u.--\.—n Viow e 1T

Tl HE CHAR
EH Al
Wity Fizepran 1
o b 171 1.

— “%
Ballast =Tt
E——
e |
R S =T |
Case | Overal [ Case Mountin | kaunting
Fgue | Lengn | Lengin | SN | PR | pengn | won | Emcie
c 20dmm | 152mim a2mm mm | 195mm | T3mm
BOl )| 720 1] nEl | 1 | e wrl1g Dlagramr

MEASURE CASE
— TEMPERATURE ON
[— RIGHT HEAT SINK o
- ’: CLIP AT BALAST
i .| EnD

EISA Compliant

JINSTALLATION & APPLICATION NOTES: "'GI‘dlEl'il'IE Information
1. Maximum allowable case temperature Is 85°C. Order S st Descriptian
Ses figure above for measuremand location
2. Ignitiion pulse |s £ kY max LF  |Banastwim side ext leads and
3. All leads are 12 Inches long mounting fest
4. Baliast output will shutdown after 20 minutes I lamp falls to ignke: BLE Sallast with bobom exk leads and
. Power must be d off — hen an, afer replacing lam mounting siuds
replacing lamp ]

Cata |s based on teels performed by Philps Advance In a controlied emdronment and Is representalive of relative perioemance. Actual
Tmance can vary depending an aperating candiions. Specications are subject to change withaut notice. All spectications are
nominal uniess atheraiss noted.

Philips Lighting Electronics N.A.
10275 West Higgins Road - Rosemont, IL 60018 - www.philips. comiadvance
Tel: B00-322-2088 - Fax: 800-423-1882 - Customer Support: 800-372-3331 - OEM Support: 868-915-58848

Page | 34



TECHNICAL REPORT #2 | CRYSTAL LAKE ELEMENTARY SCHoOOL

Leah Matern | Senior Thesis | Lighting/Electrical | October 27, 2010
Luminaire Tag: HDL4, HWB2Q
Lamp: 100W QTZ Metal Halide
Ballast: Electronic
- s GENERAL CHARACTERISTICS
f st Lamg Type High Intensity Discharge -
t\ o ghes Quariz Metal Halide
[ ntin Bult BOYT
~ L g ur I;l Bage Medium Screw (E26)
E Bult Firish Ciear
12652 - MVR100/U/MED \Watiage :ﬁ
GE Multi-Vapor® PulseArc® Quartz Metal Halide BD17 Rﬂedgure 15000 hrs
Bult Material Hard giass
in— Lamp Enclesure Type (LET) Enciosed fixtures only
LEED-EE MR Credi 98 plcograms Hg per mean
|- i lumen hour
b PHOTOMETRIC CHARACTERISTICS
W Iniilal Lumens &100
Mean Lumens 550D
A Mominal Inifial Lumens per Wait 81
2 Color Temperature 4000 K
Color Ren Inddex {CRI 70
Kot dering {CRI)
.. Effeciiva Arc LEngin 0.4% cm
; El ECTRICAL CHARACTERISTICS
Bum Paositicn Universal buming posfion
Cpen Clrcul Vollage (peak lead 332 W
ballast}
o Open Cleul Vollage (RMS lag 235 W
g ballast}
S WWarm Up Time to 90% (MINj 2 min
I.- Warm Up Time ta 80% (MAX} 5 min
187 Hod Restart Time to S0% (MIN) 10 min
— Hod Restari Time to 50% (MAZ) 15 min
DIMENSHONS
e e Maximum Crverall Lengsh 543 om
:-nuu o 158 lng B okanh o d :&r "mm D5 Fel Lo B (MOL)
mmumm-hmmmmmummmnm Hominal Length 543 cm
Cartain uwmummwumwhuﬁﬂfywm BI.IJD{E'HE":EI’I:DI.I\] 2125 cm
m“"‘m"‘"" W PO e ° Bl Diameter (DLA) (MAX) 2125 em
Light Censer Length {LCL) 343 om
Catien
= Lurip ey shatier 62 cause sy B esen PRODUCT INFORMATION
- Dingoma of s in @ chrssd cominat Product Code 12652
- D ol icivs W mihven Bodon wivies: irotadling) g, Eﬁgl"m g1M|U.TMED
- [ rocl i e B ot e b criic i o beoian, mmpme kage Case
g Standard Package GTIN 10043158126523
= & charra ged i el U iedinion which may cades apedkin isusy =tandard Package Cuantity '
-Mwﬂ'”“-mmwmﬂhﬂ muﬂ L.'"t
= Faak ot Bum Mo O fems Per Sales Unit 1
- e bz ] b Sy Mo Of liems Per Standard [
- D Pt i o B s Ty it Package
= Fak of Elecwis Shaek UpC 043166126526
- B sl eme: it Sinecty wcpodeed i iled S SuBos withaul ah snciseed fdu
- Tl prvres off bk inapectios, |ralklilion of rmmzvl.
= Unsnpacind i nuplLne friy ciels iy, A6, of peepesy Semige
- B meal moowend e g
- D ot b s g il Tty It Bl
- D el i Bapiasrd kel (T,
- [ et i A ot g b BTt of biokan,
- [ ol oo o ey iepomed o willer or oufrkosts willioul an ereioesd ffur
= Toarm ka2 F ol aoa? onos Bai 05 mirees per wissh
- L |5 ol Miiine e fod this plodusl
- Lk camby prispety rateed el
= fidik aif Firm
- Kz o2 e LS bl e ah wway DT e
- L 5 Ao Salel o1 s Sioadeel.
GRAPHS & CHARTS
Spectral Power Distribution
Ot 26, 20H0 E55:03 P
For addibonal WEE W com Pags 1
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TECHNICAL REPORT #2 | CRYSTAL LAKE ELEMENTARY SCHoOOL

Leah Matern | Senior Thesis | Lighting/Electrical | October 27, 2010
Luminaire Tag: HDL4, HWB2Q
Lamp: 100W QTZ Metal Halide
Ballast: Electronic
4 GEMERAL CHARACTERISTICS
GGE Category High Intensity Discharge
| A Ballast Type Elzctronkc - Low Fraguency
|_|€]|‘|1'|ﬂQ Line Voltage Reguiaion (-} 10 %
- Amblant Temperatwe (MAX) 55 "C[13°C)
Case Temperature 90°C(154 °F)
87561 - GEMH100-SLJ-MV Bﬂaﬂ%m :gﬂﬁ ;
; Sound Rating dedibels)
GE HID UtiraMax™ eHID Electronic Low Frequency Ballast Encl Type Metal
Distance to Lamp an
Additional Info End of Lifa Profection (ECLY
' Themally protected
i _—— PRODUCT INFORMATION
e iLF A - Product Code a7561
+7 i Descripiian GEMH100-5LMAV
| | Standand Package GTIN 10043163875612
o Standard Package Quanity 10
L Sales Unk Case
% Mo Of fems Per SalsUnit. 1
Mo Of Hems Per Standard 10
Package
URC (43166875615
DIMENSIONS
Case dmensions
; Length [L) 7.3 In{134.91 mm)
1‘}“* width (W) 26 In{65.53 mm)
P i Height {H) 22 In{55.58 mm)
e EEE R Meunfing dimensions
w Wount Lengsh (M) 0.4 In{10.52 mm)
- 1 waignt 03310
e | Exf Type Botiom Leads wiih Studs
i Remoie Mounsing Distance o 81
amp
Remote Mounsing Wire Gauge 18 AWE
Lead lengihs Gty Exit Length (+ 11n.)
Baack 1 Lent 10.0 {254mm)
Red 1 Right 10.0 (254mm}
Wit 1 Left 10.0 {254mm}
Broan 1 Right 10.0 {254mm}
ELECTRICAL CHARACTERISTICS
Lamp Cperaling Frequency 130 Hz
— Mk = 1
U gt JOOW | e L SAFETY & PERFORMANCE
e + Rad Batt - » UL Liwes
Aprtmud] = UL Tyow 1 Ouidsal
Wil 1038 Liwea
Bolabn i Ataded il

SPECIFICATIONS BY LAMP & LINE VOLTAGE
Lamp #of Specifications System HWominal Ballast Ballast Maxinput 3tarfing Open  Drop Out Power Minstariing Fuee UL bench
Lampsa by Line wattage Cumment Factor EMclency Current  Cumrent Circult Woltage factor temperature  rating top rise
Voitage

oltage

Med 1 2T 1070 04A 1 0.535 e 0.88 0.0°F 3
od 1 120 1100 0.93A 1 0.e09 e 0.e3 0.0°F 3
M140 1 7 1070 O041A 1 0.235 e 0.9 0.0°F 3
MALD i 120 1i00 O053A 1 0.80% e 0.a3 0.0°F 3
C140 1 120 11000 053A 1 IEW 092 0O0F 3
ci40 1 =T 1070 D41A 1 FEW 028 O0F 3
HOTES

= S e Ll e

= D ik carime £l i o e wine 1= grosrd
WARRANTY INFORMATION

GE Lighing wimems i S purchises (hal sich Ballast wil Be fes bom defects in malerial of worlrnship for peios is defsed is e afecsed decumests iiem 15 dete of mansiasiar whan prapeiy
Ieatabad and order Rormel cendlions of U

O 36, 20 ES523 P
[For additional Infomsation, visk wwsw_gelighting com Page1
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TECHNICAL REPORT #2 | CRYSTAL LAKE ELEMENTARY SCHoOOL

Leah Matern | Senior Thesis | Lighting/Electrical | October 27, 2010

Luminaire Tag: SL
Lamp: 150W Ceramic MH
Ballast: Electronic
T — GEMERAL CHARACTERISTICS
GE Loy T T e
Lighting Bun 8017
_ = Base Medium Sorew [E25)
o=
Eaulty Finisn
12598 - MVR150/U/MED Nﬁlﬂﬂﬁm :gm e
GE Multi-Vaporf PulseAnc® Quartz Metal Halide BD17 MHEHHM Hard giass
Lamp Encicsure Type (LET) Enciosed fxiures only
Zam Bace Temperaiure 0 "C
P Bult Temperature (MAX) 40 "c
Lf[l ™ LEED-EB MR Credit 69 plcograms Hg per mean
Fil L i lumen hour
L . l PHOTOMETRIC CHARACTERISTICS
y | | r Infilal Lumens 14000
j i e Mean Lumens 10500
Sl P Mominal Iniial Lumens per Walt 93
3 b Lo Color Ta 400K
= Color Rendering Index (CRI) 65
[ _ ELECTRICAL CHARACTERISTICS
L] Bumn Position Universal buming postion
Warm Up Time ta 005 (MIN} 2 min
Warm Up Time to 50% (MAX} 5 min
X Hot Restart Time to 00% (MIN) 10 min
Hot Restart Time to 00% (MAX) 15 min

CAUTIONE B WARNINGE

R ™ T mad wy ™ [
¥ oot vl of 1 b i brokan of d, e tha it 15 oparmin. Do fof e wSen
mdvhm:thumﬂuﬂn&“uudﬁ;ﬂ i Laad
Cartain vz Tral il sl rationk wiva il suter Iuhin of punelued am
wﬁmm-m - W‘ W_ e e i L
e

Eaitien

= Lafrp My Shatler and ciuse isusy ¥ iosan

- Dimpese of lams in & chead cora it

- Dix st s e i i el g .
- D st i e B st (e b s iteteasd o biekan,

Warsing
= Fdik of Firm

= L
- L = Moo bl For i prodect
= Pk of Bumi
- Al bimes o cooel Dt Bandling
- D ot o g s ey Insta b
= Ui lnrgs Aipliine iy Cias iy, Ao, o pedpedy demige
- D ol s e e B .
- D ot B s Ry insta b,
- i et e wyiasel bt e
- Dux ot o B ot (g b mcradc st o7 ook,
- Cux ol ism wiwon Sirmcy wcgoned 0 wlid o SUBdosn withoril an enciosed fidum
- Ten bamg o it ones S 15 mi par wei
- L |5 ek fictiin raied fof this piodusl
- Ui cmly prixperty e Salnl.
= A sl gt lirep et U nisZinSan wivsh miy i speimkin isjusy
- Tttt prvwer £ P ghuss: S48 i Srokms. Rareove ared dipoos of ke
= ik of Elciis Shack
- Dux e iciem o Sy scponiend 0 WL £ SLRSOSS Withiril i e o) fidun
- T e 0 ks iagictios, |retalialion of mmovel
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DIMENSIONS

Madmum Cverall Lengin
(MOL]

Bult Dlameter (DI

Bull Dlameter (DIA) (MAX)
Light Center Length [LCL)

FRODUCT INFORMATION

Product Code

Descriptian
ANSI Code

Sfandan Package
Standan Package STIN
Standan Package Quantity
Sales Ln

Mo Of ftems Par Sales Unit
Mo Of Hems Par Standard
Package

UFC

37

5.4300 In[137.8 mm)

2125 IndS4.0mm)
2125 In{S4.0mm)
3,430 InET.1 mm)

12554
MVR1SIUMED
M0z

Case
10043168125982
&

Unit

i

&

43166125387
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TECHNICAL REPORT #2 | CRYSTAL LAKE ELEMENTARY SCHoOOL

Leah Matern | Senior Thesis | Lighting/Electrical | October 27, 2010
Luminaire Tag: SL
Lamp: 150W Ceramic MH
Ballast: Electronic

GENERAL CHARACTERISTICS

1= Catagory High Inensity Discharge
| i are Ballast Type Electronic - Low Frequency
|_|g|‘|1'|r'|q Line Voitage Reguialian (-} 10 %
- Amblant Temperature (MAX) 55 "C{13 "C)
Casze Temperabure B3 "C[1E5 °F)
87576 - GEMH150-5LJ-MV Bﬂast%m :ﬂ%
GE HID UttraMax™ eHID Electronic Low Frequency Balast S Tf:-r'pe “éu dechbets)
Distance to Lamp g
Addtional nf End of Lif2 Protection (EOL)
+ Thermally profectad
At _ PRODUCT INFORMATION
P SF A Product Code 87576
e i Descriplian GEMH150-5L-A
| | Standan Fackage GTIN 10043168875765
R standand Package Quantity 10
L Sales Unk Case
2 Mo Of Hems Per Salee Uit 1
Mo Of Hems Per Standard 1o
Package
UPC (43 16E37576D
DIMEMSIONS
Case dmensions
s Length (L) 7.3 In{134.91 mm}
L wdth (W) 26 In{65.53 mm)
e SF A Height {H) 2.2 In{55.58 mm)
Lt P Mounfing dimensions
" -- Wount Lengin (M) 0.4 In{10.92 mm)
il 03810
i | ExE Type Botiom Leads wih Studs
g I | Remolz Mounsing Distance to 81
Remote Mounsing Wire Gauge 15 AWE
Lead lengihs Gty Ext Lengtn i+ 11n)
Biack 1 Left 10.0 {254mm}
Broan 1 Right 10.0 (254mm})
Fed 1 Right 10.0 {254mm}
itz 1 Lett 10.0 {254mm})
ELECTRICAL CHARACTERISTICS
Lamp Operating Freguency 130 Hz
Mock — 1
3 L f ' E . PE n C
Whas 'HHLLASWT' [T - bf‘.;u;f: ERFORMANCE
Cifpns Fuad Bt » UL Lined
Tpevund} « FOL - CLABS A Men-Carminar
UL Tyge 1 Oekisar
UL 1028 L e
Bokabn ¥ saciderd cin

SPECIFICATIONS BY LAMP & LINE VOLTAGE
Lamp #of Spacifcations System Hominal Baitaet Ballast  Macinput Starfing Open  Ovop Out Powsr Minstariing Fues UL bench

Lamps by Line Wwaitage Current Factor EMiclency Current Current Circult Voltage factor temperasture rating top rise

Voltage
M4z 1 120 1670 1444 1 0.698 9N 0.93 0.0°F 3
M4z 1 7 1640 DEA 1 0813 6V 0.93 0.0°F 3
Moz 1 120 1670 144A 1 0.6398 a6V 0.93 0.0°F 3
M0z 1 o7 1640 0OBA 1 0813 6N 0.93 0.0°F 3
C142 1 120 1670 144A 1 e 0.99 0.0°F 3
ci42 1 7 1640 DE2A 1 SEW 0.e9 0.0F 3
HOTER

= SIS ke ] v
= D rusl cxaurme st b e i i 15 el

WARRANTY INFORMATION

CIE LGt ling saivirs b P Surchiser hed s Eabaed el Ee bas Fus delects (h malerl s wirkamisbp b feikd ia S 15 S alfected doturests o 15 date of ranchistin wien ey
Ieatald Sl oreder Sofml condiions of Lo

Oct 26, 2010 65654 FM
For additonal VK www com Page 1
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