
DOWNEY UNIFIED SCHOOL DISTRICT Downey & Warren HS Stadium Lighting Retrofit 
 ADDENDUM #1 

Addendum #1 
Bid Number 23/24-27 

Downey and Warren High School Musco Stadium Lighting Retrofit 

The changes made under this Addendum of the Contract Documents, 
Specifications, Special Provisions, and Plans for the above project Bid Packet are as 
follows: 

Item 1. Contract Documents 
1. Please include attached Downey and Warren High Schools stadium lighting retrofit plans to 

project manual.
2. Update the Project Manual, Agreement (DOCUMENT 00 45 10-2), item "4. Classification

of Contractor’s License" to reflect a Type B California contractor’s license. Remove Type
C-39 and reference to Audio Enhancement and Extron certified and authorized dealer.

3. In the Summary of Work (DOCUMENT 01 11 00-1), please strike 1.02, A, (3) from summary of 
work for the contractor to have to provide and install one Myers Inverter per site.

Item 2. Pre-Bid RFIs 

1. Please provide location of where the inverter shall be installed at both sites.  In the electrical
room located inside the weight room at both school sites.

2. Confirm if existing inverter feeder shall be reused to feed new inverter, and if exiting inverter
breaker shall be reused. The existing breaker is 70A/3P 480V. Inverter has been removed from
the summary of work.

3. Will the existing Myers inverters need to be removed?  Yes.
4. Please provide structural anchorage detail for new Myers inverter. Inverter has been removed

from the summary of work.
5. Please confirm that there are existing emergency circuits to each pole at both sites. Confirmed.
6. Please advise if any breakers will need to be removed and replaced with new? If so, specify what

breakers will need to be replaced. No breakers need to be replaced.
7. Is electrical engineering required? The new inverter may require new breaker, feeder, and

branch wiring rework based on location.  Inverter has been removed from the summary of work.
8. Please provide model # and kVA size of Myers inverter that shall be included. Inverter has been

removed from the summary of work.
9. For this bid, I believe it’s for installation of Musco lighting that we’ve already ordered. Is that

correct? Correct. This is an owner provided, contractor installed project.

END OF DOCUMENT
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Upgrade to TLC for LED® with 5 Easy Pieces™ 
approach to system design

Poletop �Luminaire Assembly

Wire Harness

Electrical Components Enclosure 

Existing Galvanized Steel Pole

Existing Precast Concrete Base
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Before You Begin

Safety Information

Electrical Safety Guidelines
Use extreme caution near overhead power lines or underground utilities. Observe all safety precautions for high-voltage 
equipment. Only qualified personnel may perform wiring. Follow all applicable building and electrical codes.

General Safety Guidelines
Follow proper safety procedures and established requirements during installation. Installers must wear the appropriate personal 
protective equipment including, but not limited to:

	• Hard hat

	• Steel-toed shoes

	• Leather work gloves

	• Eye protection

	• High-visibility vest

Locate all underground utilities prior to digging. 

All tools and equipment supplied by Musco are designed for specific use as described in these instructions. Do not use them in any 
other manner. Do not alter structural members in any way, such as bend, weld, or drill, without prior authorization from Musco.

Luminaire Mounting Information

Luminaire Minimum Distance
(per IEC/TR 62778)1

Projected Area 
(per IEC 60998-2-5)2

TLC-LED-400 29 m (95 ft) 5.3 ft2 (0.49 m2)

TLC-LED-550 29 m (95 ft) 3.3 ft2 (0.30 m2)

TLC-LED-550NR 29 m (95 ft) 3.7 ft2 (0.34 m2)

TLC-BT-575 12 m (40 ft) 3.8 ft2 (0.35 m2)

TLC-LED-600 29 m (95 ft) 5.3 ft2 (0.49 m2)

TLC-LED-900 29 m (95 ft) 5.3 ft2 (0.49 m2)

TLC-LED-900NB no minimum 4.2 ft2 (0.39 m2)

TLC-LED-1200 42 m (138 ft) 5.8 ft2 (0.54 m2)

TLC-LED-1400NB 38 m (124 ft) 4.2 ft2 (0.39 m2)

TLC-LED-1500 42 m (138 ft) 6.3 ft2 (0.59 m2)

TLC-RGB-U 12 m (40 ft) 0.95 ft2 (0.09 m2)

TLC-RGBW/TLC-RGBA 15 m (49 ft) 5.3 ft2 (0.49 m2)

TLC-BT-1500 42 m (138 ft) 6.3 ft2 (0.59 m2)

TLC-RGBW-U/TLC-RGBA-U 15 m (49 ft) 1.9 ft2 (0.18 m2)

1. �The luminaires should be positioned so prolonged staring into the 
luminaire at a distance closer than 12 – 42 m (40 – 138 ft) is not expected, 
per IEC/TR 62778. See table.

2. �Represents geometric area only. Your structures have been designed 
using Effective Projected Area (EPA).

Install luminaires outside arm’s reach of unauthorized personnel.

Rev. 1 - Per Addendum 1
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Before You Begin

About These Instructions
These instructions give basic assembly procedures for the Light-Structure System retrofit. They are not a comprehensive guide 
to all possible situations. Direct any questions to your local Musco representative.

Throughout this manual note these important symbols:

The safety alert symbol alerts you of situations that 
require care and caution to avoid serious personal injury. 

The stop and check symbol signals you to stop and 
verify conditions before proceeding.

The contact Musco symbol appears in special situations 
where you may need to contact Musco for further 
information.

The go-to arrow indicates a branch in a procedure for 
special situations. In case of optional equipment, the 
instructions may be in another document.

The tip symbol points out advice that makes 
installation easier.

The recycle symbol identifies recyclable materials.

Rev. 1 - Per Addendum 1
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Refer to supplemental instructions provided for 
additional tools required.Standard Tools/Supplies Checklist

Contractor/installer supplied tools Function Page

Hammer, pry bar, banding cutters Unloading equipment 8, 10

Ground resistance meter Verifying existing lightning ground system 9

Angle grinder Removal of poletop luminaire assembly 10, 13

Dead blow mallet Removal of poletop luminaire assembly 13

Two 11⁄2 ton chain-type come-alongs Jacking pole sections together 27, 30

Large Phillips-head screwdriver Tightening captive screws to seal enclosure to pole hub 12, 14, 16

Standard screwdriver Tightening distribution lugs, 45 A disconnect switch 36, 37

Torque wrench with 3/8, 7/16 and 9/16 in sockets Tightening luminaire retaining cable and spreader bar hardware.  
Must cover a range of torque from 5 ft•lb to 40 ft•lb (6 N•m to 55 N•m)

22, 26, 33

Torque wrench to cover the following ranges: 
60 in•lb (6.8 N•m) to 120 in•lb (13.6 N•m) 
12 ft•lb (21.7 N•m) to 40 ft•lb (54.2 N•m)

Proper torquing of fasteners 17 – 37

Electrical fish tape, electrician’s tape Feeding wire harness through pole 17, 35

Spray paint, chalk, or flags Marking points to sight in aiming 27

10 ft (3 m) stepladder or small line truck Connecting supply wires to electrical enclosure 14, 36

Musco supplied tools Function Page

9/16 in wrench Tightening poletop set screw, pole cap fastener,  
enclosure hanger bolt, and spreader bar hardware

11 – 32

11/16 in socket, extension, breaker bar, and 11/16 in wrench Tightening structural fasteners 10, 13, 32

7/16 in ratcheting combination wrench Tightening captive bolts to secure luminaire assembly 24, 26

5/32 in hex key Attaching handhole covers on base and steel pole 34, 35, 37

3/16 in hex key Attaching grounding conductors inside electrical enclosure 36, 37

5/16 in hex key Attaching grounding conductors inside pole at handhole 36, 37

5 mm hex key Landing primary feed wires on 125 A disconnect switch 36, 37

Dishwashing liquid (original Dawn®, ECOS® Pro, or  
DIAO™ brand)

Lubricating pole slip-fit connections 27

Machinery needed Function Page

Crane or forklift with nylon strapping and 8 ft (2.5 m) sling 
(sized to weight of poletop luminaire assembly) 

Unloading materials, lifting new assemblies 8, 10 –13, 
21, 28

Manlift or bucket truck Poletop setting and removal, enclosure setting and removal 14 –36

Load-rated crane, nylon slings, and shackles Setting poletops 8, 10 –12, 
21, 28

Documents You Need 

	❑ Musco Foundation and Pole Assembly Drawing

	❑ Field Aiming Diagram

	❑ Control System Summary

If you do not have all of these documents, contact your local Musco representative.

Rev. 1 - Per Addendum 1
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Before You Begin

F1

Poletop luminaire assembly

Luminaire

BallTracker®
luminaire

Wire harness
Electrical components enclosure

Electrical System Requirements
A qualified electrician must handle the electrical supply installation and hook-up in accordance with national, state, and local 
codes. Your electrician should review this information before installation begins.

Ensure supply wiring is rated for 90°C. Review the label inside the electrical components enclosure door and  
Control System Summary for voltage and phase requirements.

Luminaires generate up to 2.6 mA per driver on the equipment grounding conductor and are designed to meet leakage current 
requirements per IEC 61347-1

Basic insulation provided between RS-485 control input and main power supply.

Basic insulation provided between lighting controller (driver control/power and dimming relay) terminals and main power 
supply.

Inspect all wiring for damage prior to installation.

Always dispose of electronic waste in accordance with all applicable laws and regulations.

Components Matching and Labeling 
Pole locations are identified by a pole ID (A1, A2, B1, B2, etc.) on the Field Aiming Diagram. These IDs are also marked on the 
individual components:

	• Poletop luminaire assemblies, bolt-on crossarms, and luminaire shipping cartons

	• Wire harnesses

	• Electrical components enclosures

Rev. 1 - Per Addendum 1
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Documents We Provide

Field Aiming Diagram
The Field Aiming Diagram is your map for locating all poles on 
your project. It gives this information:

	• Pole IDs, locations, and heights

	• Luminaire IDs

	• Field orgin for coodinate measuring

	• Common aiming point for all poles, or individual aiming 
points for each pole

	• Factory-set aimin information for each luminaire

	• Full load current for each luminaire

Control System Summary
Projects with a control system include a Control System 
Summary. It gives this information:

	• Control system diagram and details

	• Contactors and cabinets

	• Lighting circuits

	• Voltage, phase, and frequency

	• Full load current for each circuit

Musco Foundation and Pole Assembly Drawing
This drawing provides information related to the installation of 
the poletop luminaire assembly.

	• Poletop or crossarm weight

	• Poletop luminaire assembly minimum overlaps

F OUNDAT ION AND P OL E  AS S E MB L Y  DR AWING

Illinois  C ollege F ootball - J ac ks onville, IL , US A

Date: 08/21/2014 S c ale: N/A

R ep: B rian Hartman P age:  1 of 1

P rojec t: 116537 P roduc tionC opyright 2014 Mus co S ports  Lighting, LLC . Not to be reproduced in whole or part without the written cons ent of Mus co S ports  Lighting, LLC .

T AB LE  1: P OLE  AS S E MB LY

P OLE
ID

MOUNT ING
HE IG HT

ft (m)

# OF
LUMINAIR E S

AS S E MB LE D
P OLE  W E IG HT  3

lb (kg)

OV E R LAP  DIME NS IONS
in (mm)

A B C D E

F 1 70 (21.3) 13 3559 (1614) S ee Note 1 33 (829) N/A N/A 24 (614)

F 2 70 (21.3) 13 3492 (1584) S ee Note 1 33 (829) N/A N/A 24 (603)

F 3 70 (21.3) 11 2547 (1155) S ee Note 1 29 (729) N/A N/A 20 (520)

F 4 70 (21.3) 11 2547 (1155) S ee Note 1 29 (729) N/A N/A 20 (520)

P ole Assembly Notes :

1.  S teel pole should overlap concrete base and be seated tight with 1 1/2 ton come-alongs  (contractor provided).

2.  Align weldmarks  on steel sections  before assembling.

3.  Assembled pole weight includes  s teel sections , crossarms, luminaires , and electrical components  enclosures .

4.  T his  document is  not intended for use as an assembly instruction. S ee Installation Instructions : Light-S tructure

G reen Lighting S ystemT M for complete assembly procedure.

T AB LE  2: F OUNDAT ION DE T AILS

P OLE
ID

C ONC R E T E
B AS E  W E IG HT

lb( kg)

B UR IAL INF OR MAT ION 3,4

F
in (mm)

G
ft (m)

C ONC R E T E  B AC K F ILL 1,2

yd3 ( m3)

C UT
B AS E

LIG HT NING  G R OUND 5

T Y P E
S UP P LE ME NT AL

INS T R UC T ION

F 1 5250 (2381) P E R  S T AMP E D S T R UC T UR AL DE S IG N NO INT E G R AT E D 6

F 2 5250 (2381) P E R  S T AMP E D S T R UC T UR AL DE S IG N Y E S C ONC R E T E
E NC AS E D 7

M-1519-E NUS -1

F 3 3780 (1715) P E R  S T AMP E D S T R UC T UR AL DE S IG N NO INT E G R AT E D 6

F 4 3780 (1715) P E R  S T AMP E D S T R UC T UR AL DE S IG N NO INT E G R AT E D 6

F oundation Notes :

1.  C oncrete backfill is  calculated to 2 ft (0.6m) below grade (no overage included). T op 2 ft (0.6m) to be class  5 soil 

compacted to 95% dens ity of surrounding undisturbed soil unless  otherwise specified in s tamped structural des ign.

2.  C oncrete backfill required 3000 lb/in2 (20 MP a) minimum unless  otherwise specified in s tamped structural des ign.

3.  F oundation des ign per 2009 IB C  ,90 ,exposure category C  ,variation S T D.

4.  Assumes  IB C  class  5 soils .

5.  S tandard bases  include integrated lightning protection. If bases  are cut, supplemental lightning protection is  required. 

C ontact Musco for materials  and instruction.

6.  Lightning protection is  a manufacturer installed concrete encased electrode and connector. G round connection is  made 

when concrete base is  installed and footing is  poured. No additional s teps  required.

7.  Manfacturer supplied grounding electrode is  installed by contractor in pole footing prior to pouring. F inal connection is

made after pole assembly.

SEE
DETAIL A

E

B  (if required)

weldmark

C  (if required)

D  (if required)

A

F

G

2 ft
(0.6 m)

DETAIL A

DETAIL B

SEE
DETAIL B

INTEGRATED
LIGHTNING
GROUND 5, 6

Rev. 1 - Per Addendum 1
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Before You Begin

Unloading Instructions 
A typical shipment includes electrical components enclosures, 
wire harnesses, and poletop luminaire assemblies with 
luminaires.

For ease of installation, set all matched components by 
the proper pole location as noted on the Field Aiming 
Diagram.

Tools/Materials Needed
	❑ Crane with nylon web sling or forklift (load rated)

	❑ Hammer

	❑ Pry bar

	❑ Banding cutters

Warning 
Crushing hazard.

Do not cut shipping bands or remove blocking 
from equipment until it is supported by unloading 
equipment.

	• Check bill of lading to verify you have all materials.

	• Inspect all materials for shipping damage.

	• Store electrical components enclosures and luminaires in 
a dry location or cover with tarp until ready to install.

If additional information is needed, contact your local 
Musco representative.

Please recycle. 
Luminaires, wire harnesses, and other components are 
shipped in recyclable cardboard packaging.

Rev. 1 - Per Addendum 1
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Inspections
A qualified inspector must examine the base and pole 
sections for damage or prior field modifications.

Inspect material used to protect exposed bolts. If repair 
is required, Musco recommends removing damaged 
material and replacing with wire mesh.

If pole is equipped with an external ground rod, test 
earth ground connection of pole. If greater than 
25 ohms, install additional ground rod and retest.

Repeat until < 25 ohms.

Conduct insulation test on all conductors. No 
individual conductor should be less than 100Mohms.

Notify your local Musco representative if concerns are 
identified with any of these items.

 

1

2

3

4

Grout

Anchor bolts

[MKT-4812]
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Disassembly

Overview
Remove the existing equipment to be replaced: electrical components enclosures, wire harness, and poletop luminaire 
assembly (or bolt-on crossarms).

Tools/Materials Needed

Musco Supplied (For bolt-on crossarms.)
	❑ 11/16 in socket, ¾ in drive

	❑ Breaker bar, ¾ in drive

	❑ 4 in extension, ¾ in drive

	❑ 11/16 in wrench

Contractor Supplied
	❑ 9/16 in wrench, 9/16 in socket and ratchet

	❑ Angle grinder with metal cutting wheel

	❑ Crane and slings to support poletop luminaire assembly

	❑ Dead blow hammer

	❑ Ratchet, ¾ in drive

Rev. 1 - Per Addendum 1
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In electrical components enclosure, disconnect pole 
harness from enclosure harness. Feed end of pole 
harness into pole interior. Cut off connector if necessary.

Warning 
Risk of electrical shock

Ensure all circuits are disconnected before proceeding. 

Disconnect electrical supply wiring and equipment 
grounding conductor.

Remove wire harnesses between top, middle, and 
bottom boxes.

 
Remove wiring between stacks.

1

2

23

4

Rev. 1 - Per Addendum 1
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Disassembly

Using 9/16 in wrench and Phillips screwdriver, loosen 
enclosure hanger bolts, and captive hub screws. 

Using a crane and sling, remove enclosures from the 
stack, starting at the top.

Warning 
Falling equipment hazard

Enclosures may weigh up to 225 lb (102 kg). Lift with 
caution.

Disconnect middle wire support grip on poles greater 
than 80 ft (24.5 m).

Leave the pole harness connected to the poletop 
luminaire assembly. It will pull out as the poletop is 
removed.

5

6

7

Captive screws

9∕16 in

Rev. 1 - Per Addendum 1
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Determine if entire poletop luminaire assembly 
(welded crossarms) or crossarms only (bolted 
crossarms) will be replaced.

If replacing bolt-on crossarms, skip to Step 13.

Using 9/16 in wrench, loosen set screw. 

 

Use crane to sling around the top crossarm and 
provide a slight separating force to the poletop.

Warning 
Crushing hazard

Do not attempt to "pop off" the poletop using the 
crane only as the high separating forces can cause an 
uncontrolled separation and potential injury. 

Use an angle grinder to make a relief cut in the overlap 
area of the poletop luminaire assembly. Do not 
damage the pole section underneath the poletop. 

Tap on the poletop with a dead blow mallet until it 
begins to move and separate.

Use crane and sling to support crossarm.

Use supplied breaker bar, 11/16 in socket, extension, and 
wrench to remove crossarm retaining bolts.

8

9

10

11

12

13

14

Angle grinder Dead blow mallet

Set screw
9∕16 in

11∕16 in
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Electrical Components Enclosure and BallTracker® Luminaire

Overview
The electrical components enclosure is factory-wired and tested. It contains essential electrical components of the lighting 
system in an accessible location.

MKT-2837-4_A
Schiederwerks 2 LED,
ECE CABINET LAYOUT
RWS
1 May 2015

Pole identi�cation label
(on front)

Hanger with bolt

Wire access hole

Wire access hole
with captive screws

Tools/Materials Needed
Musco Supplied

	❑ 1/2 and 9/16 in offset combination wrenches

	❑ Snips

	❑ Field Aiming Diagram

Contractor Supplied
	❑ Torque wrench with 1/2 and 9/16 in sockets

	❑ Large Phillips-head screwdriver

	❑ Measuring tape

	❑ Marker

	❑ 10 ft (3 m) stepladder or small line truck 

Consult project documents to determine if your 
enclosures will mount on existing hangers or if new 
mounting bracket has been provided.
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Electrical Components Enclosure and BallTracker® Luminaire
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MKT-4951-2_A
Light Structure System Retrofit

 RWS / DMP
19 August 2021

[MKT-4951-2_A]

(If present)

(If present)

Option for square pole

Round pole option (shown)

Mounting tube

Strap assembly

Strap bracket

Strap assembly

Strap bracket

Bracket arm
extension

Mounting tubes are marked with pole ID. One strap 
assembly and one strap bracket required per mounting 
arm (as shown).

Round Pole Strap Selection

Diameter Round Pole  
Strap Length

0 – 17 in (0 – 432 mm) 45 in (1143 mm)

17.01 – 22 in (432 – 559 mm) 60 in (1524 mm)

22.01 – 28 in (559 – 711 mm) 78 in (1981 mm)

28.01 – 34 in (711 – 864 mm) 96 in (2438 mm)

34.01 – 40 in (864 – 1016 mm) 114 in (2896 mm)

40.01 – 46 in (1016 – 1168 mm) 132 in (3353 mm)

Square Pole Strap and Bracket Selection

Width Strap Length Bracket Arm 
Extension Width

0 – 12 in (0 – 304 mm) 45 in (1143 mm) 14 in (356 mm)

12.01 – 16 in (304 – 406 mm) 60 in (1524 mm) 18.5 in (470 mm)

16.01 – 20 in (406 – 508 mm) 78 in (1981 mm) 22.5 in (572 mm)

20.01 – 24 in (508 – 610 mm) 96 in (2438 mm) 26.5 in (673 mm)

24.01 – 28 in (610 – 711 mm) 114 in (2896 mm) 30.5 in (775 mm)
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Electrical Components Enclosure and BallTracker® Luminaire

Verify pole ID on electrical components enclosure 
matches pole location on Field Aiming Diagram.

Assembly Procedure
Caution 
Electrical components enclosures are heavy

Electrical components enclosure may weigh up to 65 lb 
(30 kg). Lift carefully with two people to avoid injury.

Mount bottom enclosure on tube. Align wire access 
hole with hub. Tighten captive screw using Phillips-
head screwdriver. Tighten hanger bolt with 9/16 in 
wrench.

Mount middle and/or top enclosures. Align access hole 
with hub and slide box onto hanger bracket. Tighten 
hanger bolt with 9/16 in wrench.

1

2

Captive screws

Hanger bolt
9⁄16 in

Hanger bolt
9⁄16 in

Hanger bolt
9⁄16 in
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Electrical Components Enclosure and BallTracker® Luminaire
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If pole includes a BallTracker® luminaire, attach bracket 
using ¾ in socket and torque wrench. Tighten captive 
bolts to 40 ft•lb (54 N•m).

Position crossarm near poletop, and feed crossarm wire 
harness through hole in center of poletop plate.

Route crossarm wire harness to upper handhole for 
connection to pole harness.

Ensure crossarm wire harness is not pinched between 
mating plates.

Using 7/16  in socket and torque wrench, tighten captive 
mounting bolts to 20 ft•lb (27 N•m). Orange tag will 
break loose before all bolts are fully tight.

Pull BallTracker® wire harness through tube. 

Feed bottom of harness into enclosure hub.

Fish all pole wire harnesses between poletop and 
appropriate electrical components enclosure(s). Use 
handholes to access tube and aid in routing pole 
harness. Ensure protective sleeve extends through 
access hub and tuck harnesses behind subpanel. 

Attach support grips at top handhole. 

 

Mate quick-connectors at poletop and inside electrical 
components enclosure(s). Match driver/luminaire IDs. 

3

4

5

6

7

8

9

7⁄16 in
20 ft•lb max
(27 N•m)

¾ in
40 ft•lb max

(54 N•m)

Insert

Pivot

Connectors
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Electrical Components Enclosure and BallTracker® Luminaire

Only qualified personnel may perform wiring. Route 
wires as shown, but leave final connections for your 
electrician.

Route driver harnesses from top and middle enclosures 
to bottom enclosure and plug into connector mounted 
in bracket.

Route equipment grounding conductor and enclosure 
harnesses from top and middle enclosures to bottom 
enclosure.

10

11

Driver harness

Connector

Equipment grounding
conductor
(green/yellow)

Enclosure harness

Driver harnesses
from upper enclosures

Enclosure harnesses
from upper enclosures

Equipment grounding
conductors from
upper enclosures

Electrical
components

enclosure

Rev. 1 - Per Addendum 1



Installation Instructions: Light-Structure System™ Retrofit Lighting System

 www.musco.com   ·   lighting@musco.com

©2021, 2023 Musco Sports Lighting, LLC   ·   M-2768-en04-2

Electrical Components Enclosure and BallTracker® Luminaire
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Note: Skip step 12 if drivers or controllers do not include 
communication.

Pull communication cables down from top and middle 
boxes and plug into driver or controller in enclosure 
below as shown.

712

MKT-4187-4_A
Communication Wiring

MMR/RWS/DMP
18 July 2023

[MKT-4187-4_A]

Circuit A Circuit A Circuit B

Communication
Module

Termination
Plug

Termination
Plug

Communication
Module

MKT-4187-3_A
Controller Wiring

MMR/RWS
30 Sept 2020

[MKT-4187-3_A]

Circuit A Circuit A Circuit B

Communication
Module

Termination
Plug

Termination
Plug

Controller

Controller

Connecting Drivers

Connecting Controllers
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Electrical Components Enclosure and BallTracker® Luminaire
Skip Step 13 if emergency egress lighting dimming override relay 
board is not present.

Pull power monitoring cable from dimming override 
relay board in top and middle enclosures down to 
bottom enclosure and land black wire on terminal 
block M1 and blue/white wire on terminal block M2. 

713

MKT-4877-2
Emergency Circuit Wiring

RWS / DMP
15 September 2023

[MKT-4877-2]

A A

B B

C C

1 1 2

Emergency
Circuit

Dimming override
relay board

Power monitoring
cable

Emergency
power To

normal
power
source

Emergency application
using AC power monitoring

Normal power

Non-emergency reset application
using AC power monitoring

Emergency
power

RS-485
termination

board

Emergency and
non-emergency reset 
application using +30 Vdc
monitoring via RS-485
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Electrical Components Enclosure and BallTracker® Luminaire

21

Installation Procedure
Verify pole ID on electrical components enclosure 
matches pole location on Field Aiming Diagram.

Sling enclosure stack under the welded arm for 
strapping connections (not under BallTracker luminaire 
crossarm) and lift enclosure stack.

Align hub on tube with pole hub. 
 

Enclosure stacks that are not mounted on a pole hub 
will include cover plates for tube opening. Ensure these 
plates are installed.

BallTracker® luminaires should face the field. If pole hub 
does not face the field, contact your Project Engineer 
or local Musco representative.

1

2

Align hubs

Rev. 1 - Per Addendum 1



Installation Instructions: Light-Structure System™ Retrofit Lighting System

22

 www.musco.com   ·   lighting@musco.com

©2021, 2023 Musco Sports Lighting, LLC   ·   M-2768-en04-2

Electrical Components Enclosure and BallTracker® Luminaire
Cut straps to required length. Pull tight around pole 
and trim excess within 1 in (25 mm) of strap bracket. 
Cut across square holes, not between them.

Attach brackets to pole. Torque 5/16 in strap bracket 
hardware A to 12 ft•lb (16 N•m) using 1/2 in socket and 
torque wrench. Torque all 3/8 in tensioning nuts B to 
20 ft•lb (27 N•m) using 9/16 in socket and torque wrench.

Caution 
Falling equipment hazard 
Ensure you meet torque values specified on all 
tensioning hardware.

If tensioning bolt is fully seated and strap is not yet 
tight, trim strap at next set of holes and repeat step 4.

3

4

MKT-3035-2
Hanger Bracket Strap

RWS/BD/DMP
7 July 2023

A

B
9⁄16 in

20 ft•lb
(27 N•m)

½ in
12 ft•lb

(16 N•m)

Hanger
bracket

Strap

Tensioning
bolt

Strap
bracket
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Repeat steps 3 and 4 for back-to-back or multiple  
stacks.

Use 11/4 in hubs provided to run flex conduit between 
electrical component enclosure stacks.

5

6
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Luminaire Attachment

Note: Leave luminaires in box until ready to assemble. Keep 
protective cover on luminaire until ready to set pole. Do not leave 
luminaires unassembled from crossarm in wet conditions.

�Caution 
No User Serviceable Parts

If protective lens glass is cracked or broken, luminaire 
must be replaced.

Luminaire light source is not replaceable; when light 
source reaches end of life entire luminaire must be 
replaced. 

Contact your local Musco representative for 
maintenance or replacement. 

Assembly Procedure
Verify pole ID on luminaire cartons matches pole and 
location on Field Aiming Diagram. 

Remove and discard orange protective caps from 
luminaire knuckle and mounting plate that cover 
electrical connections. Do not remove orange tag 
around captive bolts.

Note: The luminaire style may vary from what is shown.

71

Overview
Luminaires are factory built and shipped in individual cartons. They are factory aimed and ready for installation. Do not 
disassemble knuckle.

Tools/Materials Needed
Musco Supplied

	❑ 7/16 in ratcheting combination wrench

 
Contractor Supplied:

	❑ Torque wrench with 7⁄16 in socket

F3 1

Luminaire ID

Pole ID

Orange
protective
cap

MKT-5070-1
Rectangle Lens Replacement Graphic

DMP
22 February 2022

[MKT-5070-1]

MKT-5071-1
Round Lens Replacement Graphic

DMP
22 February 2022

[MKT-5071-1]
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Luminaire Attachment

25

MKT-2980-8_A
Poletop Crossarm Install

LED-1200 �xture with handle
RWS / DMP

14 March 2023

Mounting plate

Temporary
protective cover

Insert

Pivot

Back of knuckle

�Warning 
Risk of injury or property damage

Rotation may be required to assemble all luminaires 
onto the poletop luminaire assembly. Do not stand 
under poletop when lifting. Steady with two people 
holding crossarms. Allow for poletop to safely rotate 
around when it is high enough for crossarms to clear 
the ground. 

�Caution  
Risk of injury or property damage

Pole may move without warning. Properly support 
pole before attaching luminaires. 

Match luminaire ID to crossarm and install luminaire 
onto mounting plate. Use handle if present to lift 
luminaire. Insert back of knuckle into mounting plate 
and pivot into position.

Note: The luminaire style may vary from what is shown.

Luminaire Weight

TLC-LED-400 40 lb (18 kg)

TLC-LED-550 25 lb (11 kg)

TLC-LED-550NR 38 lb (17 kg)

TLC-BT-575 34 lb (15 kg)

TLC-LED-600 40 lb (18 kg)

TLC-LED-900 40 lb (18 kg)

TLC-LED-900NB 114 lb (52 kg)

TLC-LED-1200 45 lb (20 kg)

TLC-LED-1400NB 106 lb (48 kg)

TLC-LED-1500 67 lb (30 kg)

TLC-RGB-A 40 lb (18 kg)

TLC-RGB-U 20 lb (9 kg)

TLC-RGBW 40 lb (18 kg)

TLC-TW 40 lb (18 kg)

TLC-BT-1500 67 lb (30 kg)

TLC-RGBW-U/ 
TLC-RGBA-U

40 lb (18 kg)

Caution 
Luminaire May Be Heavy

Lift carefully with two people. Do not use visor to lift. 
Use handle if provided.

72
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Luminaire Attachment

Using 7/16 in socket and torque wrench, tighten captive 
mounting bolts to 20 ft•lb (27 N•m). Orange tag will 
break loose before all bolts are fully tight.

�Warning 
Luminaire may fall if bolts are not tight. 

Do not remove tag before tightening bolts.

Attach luminaire retaining cable (if present).  Route 
luminaire cable through crossarm anchor point, 
through luminaire block, and back through the block 
under the set screw.  Luminaire attachment point will 
vary per luminaire design.

Using 7/16 in socket and torque wrench, tighten cable 
set screw to 60 in•lb (6.8 N•m).

73

74

5

Luminaire attachment point
(Factory-installed, design varies by luminaire)

Crossarm
attachment point

MKT-3042-6_A
TLC-LED-1200 with Handle

Knuckle Cone Assembly and Luminaire
RWS / MMR / DMP

3 October 2023

[MKT-3042-6_A]

Captive mounting
 bolts 7⁄16 in
20 ft•lb (27 N•m)
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If pole utilizes bolt-on bars, skip to next section. See 
Musco Foundation and Pole Assembly Drawing.

Assembly Procedure
Verify pole ID on each poletop luminaire assembly 
matches pole location on Field Aiming Diagram. Pole ID is 
labeled on crossarm.

 Plot and mark aiming point(s) on field. Refer to Field 
Aiming Diagram. 1

Poletop Luminaire Assembly

Overview
The galvanized steel pole and poletop luminaire assembly are designed to slip-fit together. Jacking ears on pole section and 
poletop assembly provide attachment points to pull sections together. The Musco Foundation and Pole Assembly Drawing gives 
minimum overlap specifications for each poletop luminaire assembly.

Tools/Materials Needed

Musco Supplied
	❑ Musco Foundation and 

Pole  Assembly Drawing

	❑ 9/16 in wrench

	❑ Dishwashing liquid (original Dawn®, 
ECOS® Pro, or DIAO™ brand)

Contractor Supplied
	❑ Two 11⁄2 ton chain come-alongs

Rev. 1 - Per Addendum 1
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Poletop Luminaire Assembly

Warning 
Laser radiation hazard 
Pole alignment beam is safe for viewing at a distance of 
three feet (one meter) or more. Do not look into beam 
from closer than three feet (one meter).

Turn on pole alignment beam.

Hook pole harness wire support grip to the poletop 
luminaire assembly u-hook and bundle the pole 
harness to the bottom crossarm. 

Lubricate top of steel pole section with supplied 
dishwashing liquid. 

Sling and lift poletop luminaire assembly into place. 
 

Carefully lower the pole harness(es) down into the 
pole. The attached cable support hook will prevent the 
pole harness from dropping.

�Warning 
Falling material hazard 

If erecting pole with luminaire assembly attached, do 
not attach rigging to luminaire assembly. Follow pole 
supplier instructions for lifting. 

72

73

74

75

76

MKT-4958-3
Light Structure System Retrofit

RWS / DMP
30 October 2023
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Poletop Luminaire Assembly

29

MKT-3045-17
LSS Setting Poletop Luminaire Assembly

RWS / DMP
31 October 2023

[MKT-3045-17]

Person B

Aiming point

Person A

Aim luminaire assembly using alignment beam. Device 
projects a narrow vertical beam of light that is only 
visible when you are aligned with it. This step requires 
two people.

Person A: Stand on field aiming point and look at pole 
alignment device. It is attached to a luminaire. Walk 
parallel to crossarms until you see beam. Signal person B 
to rotate luminaire assembly left or right until beam 
aligns with aiming point. Beam may be visible, however 
when pole is aligned, you will see a bright flash as you 
stand directly on aiming point.

Person B: Following direction from person A, rotate 
luminaire assembly left or right until it is aligned. 

7

Warning 
Laser radiation hazard 
Pole alignment beam is safe for viewing at a distance of three feet (one meter) or more. Do not look into beam from 
closer than three feet (one meter). Do not use binoculars, camera, or telescope to view beam from any distance. Locator 
beam is a class 2M laser device. Wavelength: 635-660 nm, Laser power for classification: <1 mW continuous, divergence: 
<1.5 mrad x 1 rad. Using alignment beam in a manner other than as described here may result in hazardous exposure. 
Do not modify, dismantle, or attempt to repair.
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Poletop Luminaire Assembly

Using two 11/2 ton come-alongs, pull  poletop 
luminaire assembly onto pole evenly until tight. 
Ensure minimum overlap per Musco Foundation  
and Foundation and Pole Assembly Drawing.

Ensure alignment is maintained while tightening. 

Tighten set screw using 9/16 in wrench.

8

9

Weldmark

Jacking ear

Weldmark
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Bolt-on Crossarms

MKT-2959-1
Bolt-on Crossarm
RWS
9 December 2016

Crossarm

Crossarm
wire harness

Crossarm
plate

Poletop plate

Poletop

Provided
hardware
(4 holes)

Overview
Bolt-on bar style may vary from what is shown. Replacement procedure is identical.

Tools/Materials Needed
Musco Supplied:

	❑ ¾ in drive 11⁄16 in socket

	❑ ¾ in drive breaker bar

	❑ ¾ in drive 4 in extension

	❑ 11⁄16 in wrench

	❑ Spreader bars

	❑ 3⁄8 in fasteners (for spreader bars)

	❑ 5⁄8 in structural fasteners

	❑ 9⁄16 in wrench

Contractor Supplied:
	❑ Torque wrench with 9⁄16 in socket

Assembly Procedure
Verify pole ID on crossarm matches ID of pole. 

Note: Each crossarm is factory assembled for a specific position 
on poletop section to ensure correct aiming. Top side of crossarm 
is labeled with crossarm’s position number. Example: Position 1 is 
installed on first position from top of poletop section.

Position crossarm near poletop, and feed crossarm wire 
harness through hole in center of poletop plate.

Route wire harness for crossarms 1–3 to top of pole.

Route wire harness for crossarms 4–7 to handhole 
below crossarm position 5.

Position crossarm as shown below. 
 

Ensure crossarm wire harness is not pinched between 
mating plates.

1

2
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Bolt-on Crossarms

Install bolts through plates with threads away from 
pole. Place direct tension indicating (DTI) washer next, 
with flat surface (orange material) against plate, and 
bumps facing out toward nut. Place flat washer next, 
followed by nut. Small ID markings on nut must face 
out to allow proper identification of nut.

Snug all nuts. Using supplied 11/16 in wrench, tighten 
each nut until plates are in firm contact. Follow 
tightening sequence shown.

Using supplied breaker bar, 11/16 in socket, extension, 
and wrench, tighten each nut until orange extrusion 
appears from at least three bumps.

Repeat steps 1–5 for remaining crossarms.

Do not reuse structural fasteners. Discard if removed or 
loosened after tightening.

3

4

5

6

Bumps out

ID markings out

1 3

4 2

MKT-4413
DTI, Installed
RWS
10 January 2018
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Bolt-on Crossarms
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Refer to the Musco Field Aiming Diagram to determine 
if a pole requires spreader bars. If so, spreader 
bars are bundled together and marked with pole 
ID. Additionally, the pole crossarms are stenciled 
indicating which tabs to use. Crossarms are joined in 
groups of two or three with the greatest grouping on 
top; do not form other groupings.

Install spreader bars with 3/8 in fasteners at locations 
marked on each crossarm. Torque to 25 ft•lb (34 N•m).

Spreader bars may come in two sizes, 301/2 in (775 mm) 
and 60 in (1524 mm). Always install longer bars to 
upper three crossarms.

7

MKT-4060-4
TLC-LED-1200
Install Spreader Bar
RWS
19 September 2019

Spreader
bar

Crossarm

Stenciled
tab mark

9∕16 in
25 ft•lb
(34 N•m)

9∕16 in
Spreader

bar

Crossarm

Stenciled
tab mark

9⁄16 in
25 ft•lb
(34 N•m)

9⁄16 in
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Wire Harness

Overview
The factory-built wire harness connects the electrical components enclosure to the poletop luminaire assembly. 

Tools/Materials Needed
Musco Supplied

	❑ 5/32 in hex key

	❑ 9/16 in wrench

Contractor Supplied
	❑ Fish tape

	❑ Electrician’s tape

MKT-4272-1
LED Luminaire Wiring
RWS
29 November 2016

Driver
sequence

Fuses

Notes:
1. Pole harness wire color indicated if provided by Musco.
2. Enclosure factory wiring may be di�erent than shown above.

One pair of wires per luminaire is required in pole harness.

Wire connection
sequence

Pole harness
wires

Inside pole
or conduit

Field
connections

Luminaire
assembly

Luminaire
sequence

LED Luminaire 1

LED Luminaire 2

Controller
(if present)

Enclosure
(factory wiring)

LED Luminaire 3

LED Luminaire 4

(Not present
if neutral)

Blk/Wh (–)

Red (+)

Blk/Wh (–)
Blk/Wh (–)

21

3

4

5

6

7

8

9

Blk/Wh (–) Blk/Wh (–)

Red (+) Black (+) Red (+)

Blk/Wh (–) Red/Wh (–) Blk/Wh (–)

Red (+) Red (+) Red (+)

Red (+)

(Not present
if neutral)

Blk/Wh (–)

Red (+)

Blk/Wh (–)

2 Red (+)

(Not present
if neutral)

Blk/Wh (–)

Red (+)

Blk/Wh (–)

3

4

Red (+)

(Not present
if neutral)

Blk/Wh (–)

Red (+)

Blk/Wh (–)

Red (+)

Blk/Wh (–) Blu/Wh (–) Blk/Wh (–)

Red (+) Blue (+) Red (+)

Blk/Wh (–) Brn/Wh (–) Blk/Wh (–)

Red (+) Brown (+) Red (+)
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Assembly Procedure
Verify pole ID on wire harness matches pole location 
on Field Aiming Diagram.

Remove handhole covers using 5/32 in hex key. Remove 
polecap using 9/16 in wrench.

Fish all pole wire harnesses between poletop and 
appropriate electrical components enclosure(s). Use 
lower handhole to access enclosure hubs. Ensure 
protective sleeve extends through access hub and tuck 
harnesses behind subpanel. 

Attach support grips at midpole (if present). 
 

Mate quick connectors at poletop and inside first stack 
of electrical components enclosures. Match driver/
luminaire IDs.

For additional stacks of enclosures, connect pole 
harnesses using Musco-provided LEVER-NUTS wire 
connectors. Match luminaire ID and wire polarity per 
each wire label.

Use electrical tape to ensure LEVER-NUTS® levers stay 
secure and don’t snag on surrounding wires. 

Replace handhole covers and polecap.

1

2

33

4

5

MKT-3018-1_E
TLC-LED-1150, WIRE HARNESS, Bolt-on
RWS
16 August 2018

Polecap fastener
9⁄16 inQuick connectors

(match luminaire ID’s)

Handhole

5⁄32 in

Wire support grip

Wire support grip
(present in taller poles)

Pole harness with
protective sleeve

Electrical components
enclosure

Quick connectors
(match luminaire ID’s)

Handhole

Spade connectors

5⁄32 in
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MKT-4188-2
LED-Connect Equipment

Grounding Conductors
RWS / DMP

9 September 2021

[MKT-4188-2]

Steel poleConduit

Enclosure
stack 2

Enclosure
stack 1

Bonding
jumper35 in•lb

(3.9 N•m)

Installation Procedure
Musco Control System Summary or Field Aiming Diagram 
provides electrical loading information needed to size 
wire and switchgear.  
 
Musco provides instructions for installing 
Control‑Link™ control system or lighting contactor 
cabinet when these items are part of your project.

If pole has multiple stacks on the same electrical 
circuit then route lower loads from second stack to 
distribution lugs on main subpanel.

Route all power leads for lighting equipment to 
appropriate subpanel locations.

Connect equipment grounding conductors (green/
yellow) from each upper enclosure to equipment 
ground bar in bottom enclosure. If pole has multiple 
stacks, connect bonding jumper from stack one. 
Tighten lugs using 3/16 in hex key.

1

2

Contractor Supplied
	❑ Standard screwdriver

	❑ 3 m (10 ft) stepladder or small line truck

Overview
The final step of installation is connecting supply wiring at the subpanel. Terminals for phase wires and neutral (if used), disconnect 
switch with lockout, and equipment ground bar are provided on the subpanel in the electrical components enclosure. If there are 
multiple circuits on the pole, a disconnect is provided for each circuit. This may be on a separate subpanel in another enclosure. 
Depending on foundation design and/or soil conditions, a supplemental grounding electrode may be required.

Tools/Materials Needed

Musco Supplied
	❑ 3⁄16 in hex key (ground bar)

	❑ 5⁄16 in hex key (bonding terminal inside handhole)

	❑ 5⁄32 in hex key (handhole covers)

	❑ 5 mm hex key (125 A disconnect terminals)

	❑ Equipment bonding jumper

MKT-4186-2
LED-Connecting Two ECE Stacks

RWS / DMP
9 September 2021

Steel pole

Enclosure
stack 2

Power
leads

Subpanel
Distribution

lugs
33 in•lb

(3.7 N•m)

Wire access
hole

Enclosure
stack 1

Conduit
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MKT-2955-1_E
LED-Underground Wire Connection

RWS
22 Sept 2020

[MKT-2955-1_E]

Handhole

Steel pole

Subpanel

Supply wiring
and insulated

equipment
grounding
conductor

Distribution
lugs (AL,CU)

Bonding jumper

Wire access
hole

Electrical
components

enclosure

Pole grounding lug
in handhole (AL,CU)

5⁄16 in       
23 ft•lb (31 N•m)

Disconnect switch
(CU only)
5 mm       65 in•lb (7.3 N•m)
or

Equipment ground
bar (AL,CU) 3⁄16 in
120 in•lb (13.6 N•m)

5⁄32 in

Remove handhole cover using 5/32 in hex key. Route 
supply wiring through access hub into electrical 
components enclosure.

Connect insulated equipment grounding conductor 
(supply) to ground bar. Tighten lug using 3/16 in hex key.

Disconnect is rated for copper wire only. Contact 
Musco for adaptor or use UL Listed adaptor for 
aluminum supply wire. 

Connect phase wires (supply) to disconnect switch. 
Tighten lugs using standard screwdriver (45 A 
disconnect) or 5 mm hex key (125 A disconnect). 
Connect neutral wire (if used) to distribution lug.  
Tighten lug using standard screwdriver. 

3

4

5

Disconnect Wiring Information

Disconnect 
Rating

Terminal Wire Size Range Strip Length Torque

45 A

L 12 – 3 AWG (4 – 25 mm2)* 0.63 in (16 mm) 25 in•lb (2.8 N•m)

N 16 – 4 AWG (1.5 – 25 mm2)* 0.56 in (14 mm) 27 in•lb (3.1 N•m)

G 14 – 2/0 AWG (2.5 – 50 mm2)** NA 120 in•lb (13.6 N•m)

125 A

L 10 – 2 AWG (6 – 35 mm2)* 0.63 in (16 mm) 50 in•lb (5.6 N•m)

1 – 2/0 AWG (40 – 50 mm2)* 0.63 in (16 mm) 65 in•lb (7.3 N•m)

N 16 – 1/0 AWG (1.5 – 50 mm2)* 0.71 in (18 mm) 33 in•lb (3.7 N•m)

G 14 – 2/0 AWG (2.5 – 50 mm2)** NA 120 in•lb (13.6 N•m)

*Stranded cable, single conductor, copper only

**Stranded cable, single conductor, copper or aluminum
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Route provided equipment bonding jumper (green/
yellow) through access hub to pole grounding lug 
inside handhole. Tighten lug using 5/16 in hex key. 

Ensure all handhole covers are installed and electrical 
components enclosure is closed and latched.

If your project includes a supplemental grounding 
electrode kit, follow instructions in kit for installing 
electrode.

Warning 
Risk of electric shock

Terminate equipment grounding conductor at 
equipment ground bar in electrical components 
enclosure.

Warning 
Lightning hazard

For poles located near metal fences, metal bleachers, or 
other metal structures, bond structures to pole ground 
to maintain equal electrical potential.

 
Skip step 8 if no emergency egress lighting is present.

Route cable for normal power to adjacent enclosure 
stack. Connect black wire and blue/white wire to any 
two active terminals A, B, C, or neutral, if present, and 
green wire to ground bar.

6

7

8

Steel pole

Subpanel

Distribution
lugs

Wire access
hole

Emergency lighting
enclosure stack 1

Normal lighting
enclosure stack 1

Neutral
terminal
(if present)

Normal
power
monitoring
cable

Conduit
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MKT-4150-13
LSS Retro�t LED-1200

with handle BallTracker
RWS / DMP /RWS

13 March 2023

[MKT-4150-13]
Musco Light-Structure System™ product referenced or shown may be protected by one or 
more of the patents listed here: https://www.musco.com/patents/lss-retro_m-2768.pdf
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Before You Begin

Safety Information

Electrical Safety Guidelines
Use extreme caution near overhead power lines or underground utilities. Observe all safety precautions for high-voltage 
equipment. Only qualified personnel may perform wiring. Follow all applicable building and electrical codes.

General Safety Guidelines
Follow proper safety procedures during installation. Installers must wear appropriate personal protective equipment, including 
eye protection.

Locate all underground utilities before digging.

All tools and equipment Musco supplies are designed for a specific use as described in these instructions. Do not use them in 
any other manner. Do not alter structural members in any way, such as bending, welding, or drilling, without prior authorization 
from Musco.

About These Instructions
These instructions detail basic installation procedures for the Control-Link® control and monitoring system with Show-Light® 
special effects package. They are not a comprehensive guide to all possible situations. Direct any questions to Musco at  
+1-800-825-6020 or +1-641-676-2309 or call your local representative.

Throughout this manual, note these important symbols:

The safety alert symbol alerts you of situations that 
require care and caution to avoid serious  
personal injury.

The stop and check symbol signals you to stop and 
verify conditions before proceeding.

The contact Musco symbol appears in special 
situations where you may need to call Musco for 
further information.

The go-to arrow tells you where to find further 
instructions for special situations or optional features.

The tip symbol points out advice that makes 
installation easier.

The recycle symbol identifies recyclable materials.

Call Musco Control-Link Central™ service center at +1-877-347-3319 or +1-641-676-2309  two weeks prior to anticipated 
project completion to schedule commissioning time.
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Electrical System Requirements
Only a qualified electrician may perform electrical work. Follow all applicable code requirements. Ensure your electrician reviews 
the following information before beginning installation.

	• Ensure supply wiring is rated for 90 °C.

	• Size circuit breakers for full load amperage draw of each circuit. Refer to cabinet interior door label for short circuit current 
rating information.

	• A transformer may be required to supply control power. See Control Power Consumption table in Control System Summary.

	• The control system requires power at all times for manual lighting control, scheduling, monitoring, and communication 
with Musco’s Control-Link Central™ service center. Only switch off power for maintenance. Supply a breaker lock-on device.

Control System Summary
Musco supplies a Control System Summary for every project. 
This document is necessary for system design and pre-
installation planning. It contains project-specific details you 
need for installation. Here are the contents:

	• Project information

	- Project details

	- Contact information

	- References to documents such as lighting design scan

	- Voltage, frequency, and phase

	- Control voltage

	• Equipment listing

	- Cabinets

	- Contactors and sizes

	- Switches

	- Touchscreens

	• Important installation notes

	• Control system diagram

	- Cabinet layout

	- Wire runs and conduit details

	• Switching schedule

	- Fields and lighting zones

	• Control power consumption

	- Control voltage and phase requirements

	- Volt-amp loading of control system

	• Driver specifications

	- Luminaire current by voltage

	- Driver power factor

	• Circuit summary by switch

	- Switching zone details (pole, number of luminaires, 
field, contactor ID, zone)

	- Full load current draw for each circuit
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 Cabinet Dimensions

Component Matching and Labeling
Musco labels all equipment to make installation easy. Components, cabinets, wiring, and connectors are all clearly marked with 
location, function, or any information needed for proper installation.

Electrical Components Labeling

Control cabinet
48 in (1219 mm) or 72 in (1829 mm)

Notes:
• Manual switches shown

may di�er on your equipment
•   Shorter cabinet de�ned by dashed outline

49.25 in
(1251 mm)

48.00 in
(1219 mm)

Ø 0.44 in
(11 mm)

24.00 in
(610 mm)

12.86 in
(327 mm)

11.38 in
(289 mm)

10.00 in
(254 mm)

18.00 in
(457 mm)

72.00 in
(1829 mm)

73.25 in
(1861 mm)

11.69 in
(297 mm)

10.02 in
(255 mm)

8.90 in
(226 mm)

12.00 in
(305 mm)

15.75 in
(400 mm)dia 0.44 in

(11 mm)

16.99 in
(432 mm)

15.75 in
(400 mm)

4.17 in
(106 mm)

3.23 in
(82 mm)

4.80 in
(122 mm)

7.80 in
(200 mm)

4.80 in
(122 mm)

Ø 0.26 in
(6 mm)

Remote wireless antenna cabinet

Communication cabinet

Communication cabinet

Touchscreen
communication
module

Audio
controller

Show
controller
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Wire and Connector Labeling
All cabinets are factory wired. Musco provides plug-in 
connectors to run harnesses between cabinets. The connectors 
are clearly labeled for easy installation.

Cabinet Labeling
Each enclosure is custom fabricated for a specific location 
in your facility. To ensure installation at the correct location, 
the top of each cabinet is labeled with the facility name and 
electrical service.

A label in the upper right corner of the door identifies each 
cabinet. This label gives the control module ID and cabinet 
sequence. For example: 01-1 (first control module, first cabinet), 
01-2 (first control module, second cabinet). See Control System 
Summary for a complete list of all supplied equipment.

1B1A 2A 5

21 22 2423 272625 55 56 5753 54525112 72 7111 N G

95 6 873 421 1 2 43 7 865 94 5 6321

1 2 43 7 865 9 95 6 873 4215 64321

1A 1B 2A 5

Project: [Project#] 
[Order#]

[Project name]
[City]    – –    [Service description]

Made in [USA]
Order–line: [Order–line#]

LBL-2149-1

Unit ID

System identification

Location label

Cabinet number

Control
module

Lighting circuit
voltage out
(load side)

Cellular radio

Control voltage to
additional cabinets
(if needed)

Control voltage in

Ground bar

Lighting circuit voltage in
(line side)

Input / output rack

Protective cover

Contactor modules
(lighting circuit voltage must

not enter upper cabinet)

Control and
monitoring module

(control voltage entry 
in upper cabinet)

Lig
ht

ing
 ci

rcu
it 

po
we

r
Co

nt
ro

l c
irc

uit
 po

we
r

Control and monitoring cabinet (48 inch shown)

Powerline or wireless
communication module

Powerline fuses

Musco DMX Gateway

Electrical Components Labeling (continued)
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Installation Procedure

Warning 
Shock hazard

Disconnect power from distribution panel before opening. Take measures to ensure power remains disconnected until 
all installation steps are completed.

Installation steps vary by control system configuration.  Consult your Control System Summary to determine your 
configuration before continuing.

Refer to Control System Summary for maximum allowable wire or cable length by cabinet type. Ensure cabinet mounting 
locations do not exceed allowable length.  

Mount cabinets in desired locations. 

Refer to Control System Summary to for specific conduit runs and wire sizing needed in your project. Communication 
cables and power conductors must be routed in separate conduits.

Cut entryways. Run conduit and wireway as needed for all cabinets and lighting circuits. Open protective cover over 
contactors using 8 mm hex key.

1

2

Install dedicated 20 amp circuit breaker in distribution 
panel to supply control circuit power. Install transformer if 
needed. See Control System Summary for information on 
breaker and transformer sizing.

Install lock-on device to control power circuit 
breaker. Apply provided label Leave Breaker On Unless 
Performing Maintenance to panel beside breaker.

Run control circuit power wires to control and 
monitoring cabinet. Land on terminals provided  
(L1, N, G).

3

Electrical
distribution

panel

L1
Neutral (N)Ground (G)

Transformer
(to provide control

power, if needed)

Control and
monitoring
cabinet #1 

4

5
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Connect factory-supplied control harnesses as needed 
between cabinets. Route wires through conduit and 
plug connectors into matching sockets as labeled.

Note: Musco supplies control harnesses in standard lengths of 
8 ft (2.4 m). If needed, disconnect and rebuild with longer wire: 
12 AWG (4 mm²). The table gives wire and connector identification 
for reference.

Important: If combined length of all harnesses exceeds 
30 ft (9 m), then subsequent cabinets need additional 
surge protection. Contact Musco for assistance.

Example: Cabinet 1 to 2 is 20 ft (6 m), cabinet 2 to 3 is 20 ft (6 m), 
total harness length is 40 ft (12 m). Cabinet 3 needs additional 
surge protection device.

6

1A 1B 2A 5

1A 1B 2A 5

1A 1B 2A 5

Factory built
harnesses

TypicalControl and
monitoring
cabinet #1

Control and
monitoring
cabinet #2

To next cabinet
(if present)

12 in
(300 mm)

Control Harnesses

Harness 
series

Wire  
#

Wire  
color Function Cabinet to cabinet

1A 11 Black Control power to 
switches 1 – 4 Connector 1A, pos. 1

1A 12 Red Control power to 
switches 5 – 8 Connector 1A, pos. 2

1A 72 Brown Filtered control 
power Connector 1A, pos. 3

1B N White Neutral Connector 1B, pos. 4
1B G Green Ground Connector 1B, pos. 5
1B 71 Blue/white Filtered neutral Connector 1B, pos. 6

2A 21-24 
25-27

Black 
Red

Switched power to 
contactor coil Connector 2A, pos. 1-7

5 51-57 Orange Contactor status 
feedback Connector 5, pos. 1-7

For best powerline communication signal, connect 
lighting circuit equipment grounding conductors in 
the following configuration:

Connect lighting circuit equipment grounding 
conductors to ground bar in associated  
control cabinet.

Connect secondary cabinet ground bars to primary 
cabinet ground bar using 4 AWG (25 mm²) insulated 
copper ground wires.

Connect primary cabinet (with powerline 
communication module) ground bar to service  
ground bar using a 4 AWG (25 mm²) insulated  
copper ground wire.

See table Ground Bar Wire Range and Torque for  
torque requirements.

7 Control
cabinet #1

Control
cabinet #2

To panel
ground

Electrical
distribution

panel

Ground bar
(Al, Cu)

Ground bar
(Al, Cu)

To next
cabinet

Equipment grounding conductor
to lighting circuit

Ground Bar Wire Range and Torque

Wire range Torque

6 – 4 AWG (16 – 25 mm²) 35 in·lb (4.0 N·m)
14 – 10 AWG (2.5 – 10 mm²) 2 wire 25 in·lb (2.8 N·m)
14 – 10 AWG (2.5 – 10 mm²) 1 wire 20 in·lb (2.3 N·m)
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9

Connect lighting circuits to load side of contactor 
modules. See table Contactor Module Wire Range and 
Torque for torque requirements.

Connect power from electrical distribution panel 
to lighting contactor modules. See table Contactor 
Module Wire Range and Torque for torque requirements. 
Close and secure protective cover.

Contactor Module Wire Range and Torque

Contactor rating
Line side Load side

Wire size range* (Cu only) Torque Wire size range** (Al, Cu) Torque

30 amp [LC1D40] 10 – 3 AWG (6 – 25 mm²) 45 in·lb (5 N·m) 14 – 10 AWG (2.5 – 6 mm²) 35 in·lb (4 N·m)
8 AWG (10 mm²) 40 in·lb (4.5 N·m)
6 – 2/0 AWG (16 – 50 mm²) 120 in·lb (13.5 N·m)

60 amp [LC1D80] 10 – 2 AWG (6 – 25 mm²) 100 in·lb (11 N·m) 14 – 10 AWG (2.5 – 6 mm²) 35 in·lb (4 N·m)
8 AWG (10 mm²) 40 in·lb (4.5 N·m)
6 – 2/0 AWG (16 – 50 mm²) 120 in·lb (13.5 N·m)

100 amp [LC1D115] 14 – 2/0 AWG (2.5 – 50 mm²) 100 in·lb (11 N·m) 6 AWG – 350 MCM (16 – 150 mm²) 275 in·lb (31 N·m)
6 AWG – 350 MCM (16 – 150 mm²) 
Neutral block only

375 in·lb (42 N·m)

* Stranded cable, single conductor, copper only.

** Stranded cable, single conductor, copper or aluminum.

If your project includes optional manual switches 
cabinet, follow provided instructions for installation, 
then proceed to step 10.

If your project utilizes powerline communication, skip 
to step 13.

8
Control and
monitoring

cabinet

Electrical
distribution

panel

Insulated equipment grounding conductor

Line
side

Load
side

Contactor module

To lighting
equipment
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Installation Procedure

Overview
This optional cabinet allows placement of manual switches in 
a remote location up to 300 ft (75 m with metric wire) from the 
control cabinet. You must construct up to four harnesses to 
connect the cabinets.

Mount cabinet in desired location and run conduit to 
control or contactor cabinet. Refer to Control System 
Summary for conduit size information.

MKT-2807_D
MANUAL SWITCH CABINET
INSTALLATION
RWS/BD
03/07/12

Manual switches
cabinet

1D

Cabinet #1

2B 3 4* 1D

2B 3 4*

15.75 in
(400 mm)

15.75 in
(400 mm)

11.69 in
(297 mm)

9.88 in
(251 mm)

8.63 in
(219 mm)

12.00 in
(305 mm)

17.00 in
(432 mm)

0.44 in dia.
(11 mm)

1

Determine length of wire needed. Maximum harness 
length is 300 ft. Using 12 AWG wire of appropriate 
color, cut and label each wire as shown in table.

Note: If you are building these harnesses with metric wire, use 
2.5 mm². The maximum harness length will be 75 m.

Wire Color and Labeling for Manual Switches Harnesses
Harness 
Series

Wire 
number

Color Function

1D 11 Black Control power to switches 1 – 4
1D 12 Red Control power to switches 5 – 8
1D G Green Ground
2B 21 – 24 

25 – 28
Black 
Red

Switched power to contactor coil  
(ON position)

3 31 – 34 
35 – 38

Black 
Red

Switched power to contactor coil  
(AUTO position)

4* 41 – 48 Purple Switch status feedback
* Harness 4 present only with Control-Link® systems

2

Pull wires through conduit. You may want to leave pull 
string in conduit for future needs.

Terminate all wires at both ends as labeled. Torque 
terminal screws to 5 in·lb (0.5 N·m) minimum. 
Connectors are pre-installed in mating sockets.

After installing manual switches cabinet, return to 
control or contactor installation instructions.

3

MKT-2807_D
MANUAL SWITCH CABINET
INSTALLATION
RWS/BD
03/07/12

Manual switches
cabinet

1D

Cabinet #1

2B 3 4* 1D

2B 3 4*

15.75 in
(400 mm)

15.75 in
(400 mm)

11.69 in
(297 mm)

9.88 in
(251 mm)

8.63 in
(219 mm)

12.00 in
(305 mm)

17.00 in
(432 mm)

0.44 in dia.
(11 mm)

4
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Mount wireless communication antenna cabinet in 
desired location. Antenna must have line-of-sight to 
antenna mounted on light poles. To avoid interference, 
antenna must be at least 3 ft (0.91 m) above control 
and monitoring cabinet and a minimum of 7 ft (2.1 m) 
away, total distance.

If Control-Link® system antenna is remote mounted, 
adjust wireless communication antenna location to 
maintain minimum distances.

Cut entryways.  Run conduit and wireway as needed.

Pull and install supplied coaxial cable from remote 
antenna to wireless radio in control and  
monitoring cabinet.

Do not coil excess coax cable inside cabinet as this can 
cause signal interference.

10

Optional remote
Control-Link
system antenna

Wireless
communication
antenna

Control-Link 
system antenna

7 ft (2.1 m)
min

3 ft (1m)
min

11
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Installation Procedure
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Mount communication cabinet in desired location. Cut 
entryways. Run conduit and wireway as needed.

Communication cables and power conductors must be 
routed in separate conduits.

Pull Belden 7937A cable from communication cabinet 
to control and monitoring cabinet. Terminate cable 
at control and monitoring cabinet with shielded RJ45 
connector. Terminate at communication cabinet with 
non-shielded connector. 

Important: Connector pinout must follow  
T568B standard. 

Connect unshielded RJ45 connector to surge protector 
in communication cabinet. 

Connect shielded RJ45 connector to surge protector in 
control and monitoring cabinet.

13
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Installation Instructions: Control·Link® System with Show-Light® Special Effects
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Installation Procedure
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Run control circuit power wires to communication 
cabinet. Land ground on ground bar. Land remaining 
conductors on terminal block connectors provided  
(L, N) 

Connect ground lug in communication cabinet to 
earth ground, for proper surge protection function.

Using 1/8 in (3.5 mm) audio cable (customer-supplied), 
connect audio controller in communication cabinet to 
audio mixer.

17

L1N
G

18

19
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Installation Procedure
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13

Plug provided 10-ft (3 m) long ethernet cable into port 
on side of communication cabinet and bottom  
of touchscreen.

Touchscreen requires 120 V (60 Hz) or  
240 V (50 Hz) outlet.

With all circuits complete, test entire lighting system.

	• Turn off all manual switches.

	• Turn on control system power.

	• Turn on manual switches to test each circuit.

	• Verify contactor pulls in and lights illuminate.

Call Musco Control-Link Central™ service center at  
+1-877-347-3319 or +1-641-676-2309 two weeks 
prior to anticipated project completion to schedule 
commissioning time.

Commission the lighting system. Set all manual 
switches to auto position and call Musco Control-Link 
Central™ service center at the scheduled date and time.

Commissioning is the process required to bring the 
remote control system on-line. It takes approximately 
one to two hours. The electrical installer must be 
present for assistance and trouble-shooting. During 
this process, the service center operator:

	• Establishes communication

	• Remotely switches each circuit and checks status

	• Verifies with you each circuit is operating as 
expected

	• Operates all circuits and luminaires approximately 
three minutes to establish baseline readings for 
system monitoring

	• Verifies each luminaire is addressed correctly

20

21

22
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System Requirements: Control System Summary
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Project Name: Downey High School Football LED Retrofit | Project #: 215340

Control System ID: 1 of 1

Distribution Panel Location/ID: Service #1

Project Information

Control System
Control System ID: 1 of 1

Control System Type: Control-Link ® Control and Monitoring

System with Show-Light ® Special Effects

Communication Type: PowerLine-ST

Power Requirements

Control cabinet(s):

Control voltage (phase to neutral) 120/60

VA loading - Inrush  2153.0

VA loading - Sealed   198.0

Lighting Circuits:

Voltage/Hertz/Phase 480/60/3

Auxiliary lighting interface cabinet:

Control voltage (phase to neutral) 120/60

VA loading - Inrush   980.0

VA loading - Sealed   111.0

Communication cabinet(s):

Cabinet voltage (phase to neutral) 120/60

Touchscreen(s):

Touchscreen power (receptacle) 120/60

Project Notes:

The contactors for the egress fixtures will be housed in a Musco

ALIC. The FLA for the egress fixtures on poles F1-F4 is 1.83A/Pole. 

Field Voltage:480V/3P

Egress Voltage:480V/1P

Equipment Listing

Description Qty Size (in)

Auxiliary lighting interface cabinet 1 16 X 20

Control and monitoring cabinet -

primary

1 24 X 48

Communication cabinet 1 -

Touchscreen 1 -

Contactors, 30 amperes 4 -

Off/On/Auto switches 2 -

Important Notes:

1. Please confirm that the lighting circuit voltage listed above is accurate for this facility. This is the voltage/phase being

connected and utilized at each lighting pole's electrical components enclosure disconnect. Inaccurate voltage/phase can

result in additional costs and delays. Contact your Musco sales representative to confirm this item.

2. In a 3 phase design, all 3 phases are to be run to each pole location. Musco's single phase luminaires come pre-wired to utilize

all 3 phases across the entire facility.

3. One contactor is required for each circuit at each pole location. Contactors are 3 pole and 100% rated for the published

continuous load.

4. If the lighting system will be fed from more than one distribution location, additional equipment may be required. Contact

your Musco sales representative.

5. Size overcurrent devices using the full load amps column of the Circuit Summary by Switch chart (Minimum power factor is

0.9). Size conduit per code unless otherwise specified as larger to allow for harness connectors. 

6. Avoid use of in-ground junction/pull boxes when possible. If used, all wire connectors must be UL listed for Wet Locations to

prevent leakage current.

7. Control power wiring must be in separate conduit from line or load power wiring. Communication cables must be in separate

conduit from any power wiring.

8. Refer to Installation Instructions for more details on equipment information and the installation requirements.
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System Requirements: Control System Summary

Project Name: Downey High School Football LED Retrofit | Project #: 215340

Control System ID: 1 of 1

Distribution Panel Location/ID: Service #1

Equipment Layout and Connection Details

Connection Details

ID Description

1a Line power to contactors, and equipment grounding conductor. Requires one

circuit per contactor, size wiring per load and voltage drop.

1b Load power from contactors, and equipment grounding conductor. Requires

one circuit per contactor, size wiring per load and voltage drop.

1c Emergency circuit - Line power to contactors, and equipment grounding

conductor. Requires one circuit per contactor, size wiring per load and voltage

drop.

1d Emergency circuit - Load power from contactors, and equipment grounding

conductor. Requires one circuit per contactor, size wiring per load and voltage

drop.

2a Control power with equipment ground to control cabinet. Requires dedicated

20 A circuit. Provide transformer if control voltage not present.

2b Power cord for touchscreen. Requires standard receptacle.

2c Earth ground connection at communication cabinet location. Requires

installation of ground electrode if existing earth gound not present.

Equipment

ID Description

1 Control and monitoring cabinet -

primary

2 Communication cabinet

3 Touchscreen

4 Auxiliary lighting interface cabinet
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System Requirements: Control System Summary

Project Name: Downey High School Football LED Retrofit | Project #: 215340

Control System ID: 1 of 1

Distribution Panel Location/ID: Service #1

Equipment Layout and Connection Details

Connection Details - Cont'd

ID Description

2d Emergency circuit - Control power with equipment ground. Requires

dedicated 20 A circuit. Provide transformer if control voltage not present.

2e Control power with equipment ground.

3c Control harness -  Emergency cabinet to primary control cabinet. Use 14 AWG

copper conductor for up to 50 feet between cabinets or 12 AWG up to 300

feet. Requires 4 conductors.

4a Communication cable - Communication cabinet to primary control cabinet.

Requires Cat5e cable (Belden 7937A or equal), maximum of 1500 feet.

4b Communication cable - Communication cabinet to touchscreen. 10-foot

ethernet cable provided by Musco. Ethernet cable provided by contractor if

longer length is needed. Maximum cable length is 300 feet.

4c Audio cable - Communication cabinet to audio system, provided by contractor.

Requires audio cable with 3.5 mm audio plug.

Equipment - Cont'd

ID Description
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System Requirements: Control System Summary

Project Name: Downey High School Football LED Retrofit | Project #: 215340

Control System ID: 1 of 1

Distribution Panel Location/ID: Service #1

Circuit Summary

Switching Schedule

Field/Switch Description Switches

Football 1 

Egress 2 

Control Module ID: 1 Lighting Circuit Voltage: 480/60/3

Circuit Summary by Switch

Switch Zone Description Pole ID Qty of

Fixtures

Full load

amperes

Contactor

Size (Amps)

Cabinet # Contactor

ID

  1 Football F1 14 25.22 30 1 C1

Football F2 14 26.47 30 1 C2

Football F3 14 25.22 30 1 C3

Football F4 14 26.47 30 1 C4

  2 Egress F1 3 1.83 -- 1 --

Egress F2 3 1.83 -- 1 --

Egress F3 3 1.83 -- 1 --

Egress F4 3 1.83 -- 1 --
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