~— GROUND ROD
19mm x 3m COPPER COATED

DETAIL "AA

\ TYPICAL

#6 BARE COPPER

P~

2@ # + 1 @ #6
AWG

GREEN

INSULATED

TYPICAL INTERSECTION GROUNDING

SEE DETAIL 'BB’ \

DIAGRAM A’

)

SEE DETAIL "AA’

(NEUTRAL)

CONDUUIOR FOR

=5

GROUND

PN\

i

TYP)

NOTES:

1.

2.

Four. ground rods to be installed at the
service switch.

Bond conductors installed in raceways
shall be insulated, if the raceway .
exceeds two quarter beneath or fifteen
meters in length.

1 x 6 PAIR #19
COMMUNICATION CABLE
(38mm CONDUIT)

TYPICAL INTERSECTION WIRING DIAGRAM

®\®

N

2

DIAGRAM 'B’

|_
L
L
= Bl TRAFFIC SIGNAL BASE (F1 FOUNDATION)
n
0 TRAFFIC SIGNAL CONTROLLER BASE (E — 004A)
8 @ SERVICE POLE (MTS & MB HYDRO)
o
O

2 @ #3 + 1 @ #6 AWG

(50mm CONDUI

Am

MAIN STREET

"0

&

7

MAIN STREET

~N

~ 0000

PEDESTRIAN HEAD -

5.2 m TYP.

- ABOVE 2.5 m

) S

DETAIL ‘BB’
TYPICAL

®

/
~

CROSS STREET

1 x 36 OR 25 CND CABLE AND

1 x 6 PAIR #9 BURIED AT 760 mm

MINIMUM BELOW GRADE CONTAINED IN 50mm CONDUIT
FROM CONTROLLER THROUGH POLE BASES 3 TO 12 AND
BACK TO CONTROLLER
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4” (102 mm)

FLAT WASHER

<—3 1/ 27 (89 mm) BOLT

BOLT

LOCK' WASHER

HEAD HANGER

t /S

L
A%

T < LOCK ' WASHER

—1 [+

——— ANTI TWIST BRACKET

CORK GASKET \

HEAD NUT

REINFORCING PLATE
(SEE DETAIL ‘A’ OR 'B")

| l:l:l:{
PLASTIC BUSHING ——— =TT

DIAGRAM DEPICTING 7 CONDUCTOR RISER CABLE
EXITING POLE & ENTERING SIGNAL DISPLAYS

100 mm

2 500

DIAGRAM °C’

‘ EXTENSION ARM ‘

== ADJUSTABLE SIGNAL HEAD HANGER
- 38 mm CORK WASHER
5 REINFORCING PLATE c¢/w
> O o 3" FASTENING BOLTS
= 38 mm LOCKING NUT
)
@ +——SIGNAL BACKBOARD
@ - TRAFFIC SIGNAL HEAD
\_ J
38 mm LOCKING NUT
= (INSIDE SIGNAL HEAD)

\\; ORNAMENTAL SEAL (ACCORN)

NOTES:

Pedestrian push buttons installed
below 2.5 meters_in a metallic
box are not required to be

bonded if supplied from a class
| power source as defined in
rule 16—200.

5 000 (MINIMUM)

(HORIZONTALLY MOUNTED)

[Ees)

2800 mm

- /7 CONDUCTOR RISER CABLE

MARRETTES #33

— 2 x 36 CONDUCTOR CABLES
ALL CONDUCTORS JOINED

TOGETHER WITH MARRETTES
COLOR TO COLOR

ASSEMBLY

TYPICAL 7 CONDUCTOR CABLE

ROUTING

INSIDE TRAFFIC SIGNAL HEADS

DIAGRAM 'E’

=

R

AN

™\ HEAD HANGER

INTERNAL WIRING

/\m
7~ J|

S

F

\— TERMINATION

DIAGRAM 'E’
DETAIL "AA’

Cable, control, traffic signal, 14 AWG solid copper, 7 conductors,
0.045 PVC jacket with 0.025 P.E. insulation, color coded RED /
ORANGE / BLACK / BLUE / WHITE / VIOLET / WHITE—BLACK with the
first color being the base and the second color the tracer, latest
I.M.S.A. spec 19-1, 7 conductor cable used to control displays of

traffic signal heads.

DESCRIPTION
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115 mm LT
///
/ TYPICAL SIGNAL POLE
2w “ N
(@)
Q F11 mm g
—
, o - SLIP CONNECTORS
\ © &
o 3 S \\ PIG TAILS
3 o >2 I]llll
BN ———Im
é ———m
60 mm RADIUS
DETAIL ’AA’
REINFORCING PLATE (SPEC # E—076) COVER N .
i\\_
GROUND STUD
- —
/
I . ELEVATION
® \/ ® DIAGRAM ‘D WITHOUT COVER
DETAIL 'AA’
DETAIL 'BB’
REINFORCING PLATE (SPEC # E—076A)
10 x 25 GROUNDING BOLT
10 x 75 HEXBOLT w/ CUP WASHER
DIAGRAM D
P LOCKING BAR
5 500 DETAIL BB /
E%
(@]
i O -
100
(11T (][ J*——— RETAINING NUT
—— —f——-————
))m WASHER
38 mm CORK WASHER M T TN O\
& 38 mm LOCKING NUT =
(INSIDE SIGNAL HEAD) —
-~ POLE
)
@ f SHROUD COVER
: : POLE
@ PLATES BASEPLATE —»
PEDESTRIAN | |
SIGNAL LEVELING NUT —— o1} 1D
|
N J J,ﬂ =
7 CND RISER CABLE _/ N oL D }<7 SPACER (PLASTIC)
150 mm DRIP LOOP PLAJES
25 mm APERTURE WITH | LOCK NUT 10 ol
INSULATED BUSHING
‘\7 CND RISER CABLE
150 mm DRIP LOOP <TUD
INSULATED
Ko Tiee -—— coures
: ASSEMBLAGE
g PEDESTRIAN
L/TDUSH BUTTON
8 I~
Q o REACTION PLATE ———»| [ 1] [ | ] |
4
ACCESS PANEL /
SEE E-016 FOR —— -
CONNECTION DETAILS 3 ANCHOR BOLT
(@) ‘,‘—A,A\/A ~<A—\/zq‘\‘.,‘\ :Iﬁ v D
- CONCRETE BASE —— {74 2 ARSI . %6 BARE
e /\“\4/’ COPPER WIRE
SAFE—T—BASE ASSEMBLY — § FF'N'SHED GRADE
: — DIAGRAM D’ - GROUND ROD
F1 FOUNDATION —— uoj DETAIL 'CC’
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FIELD TERMINALS
(COMMONS TO GB1)

CONTROLER CABINET POWER PANEL WIRING
DIAGRAM 'F’
POWER PANEL 34830G2
AJO—W UTILITY OUTLET
mg: ?3—11— v RIS GND. (34-cB1 GL
MP: F5_1— @ SA—1\ ’:‘”_3 Phase 1:
' ~3- 1
S J Mc—-3—2) LoaD LNE (1) U
— 082—2—7{ R—RIS%
J1—=1— ~—J1-2
PB—8 AC1 —SA-5 F8=30A GFI Phase 2:
=
2 U
2 ye
, 1 .
FL1—11 RS2 _Uo— Phase 3:
T J1
S Uo 5%1
MP: FL1—-11 ALP—340 40A 15A )
MP: FL1-10—-GB1 —2 MAIN LINE — Phase 4.
MP: FL9—GL | RIS™2 (D) @ @ Uo—w—<2
LNE OUT EQ. (4 )PB-12 CB1> CBZ) oG .
GB1 — MAIN NEUT.
@ o O'| © i
GND. NEUT. EQ. (5 A-PB-10
@ Phase 5:
O é O
PB—8 <MC-2 N I |
PB-9 < 0 L o O =0
PB—12 <~SA—4 —UO0-G r o Ye! 501 | 502 L O Ph 5-
|| | || AC+ | AC— || rFnase .
PB—10<-SA-5 ‘ i i ‘ ‘ ‘
]GL * e e e e o o O O e R
77 GB1 AC — NEUTRAL
GB2 EARTH GND
\ Phase 7/:
SEE ATTACHED TAG =\ /
s
AC+ PB=1--e
ATTENTION! AC— CB4 —~*
SHA—=1201 ——~=— NEUT . Ph 8:
i GND . ase o.
As per the NEMA TS—-2 1998 standard for Traffic LINE EARTH °
Controller Assemblies: "The grounding system in \ J
the cabinet should be divided into three separate Y ®
and distinct circuits, all of which should be connected ., 115 VAC 60Hz SERVICE o
at a single point as shown in Figure 5—4pg. 5—21 of the Standard".
s
Local regulatory Authorities may require this jumper be : : .
connected between Chassis Ground (GB2) and AC Neutradl GB3 Phase 2 Pedestrian Signal:
(GB1) to eliminate ground loops and adequately direct transients to ground.
Phase 4 Pedestrian Signal:
CONTROLER CABINET FIELD OQUTPUT TERMINALS
DIAGRAM G’
Phase 6 Pedestrian Signal:
S Log ©© oo N© o0& 0= Mg N 0~ L0 ML N 0O oY ML < <« < < Phase 8 Pedestrian Signal:
5% 5% VL o 2L 2L ©0 20 =L =L VKD —in OL L ED N | | | Ll I [ © N~ o
NS N2 2 O = N2 2 NE N2 N2 €2 DK N2 N2 2 NE « 0 02N Mo+ I I |
= 0= L= e A= 0= L= e A= 0= L= L A= 0= = e o - - - — | —== 1l N o ™M ™M
P Vv v VR v VR VR R N m%“%????
OTOJOJOJOJO[OJO[OJO[O[O[OJOJOTOTOTOTOTO I I Neutral:
@) > e L @) > o L @) > o L &) > o L N < T} 00 O D:O O D:O O O O O
> o o o |© o © |© | =z | | N | |8 |3 [0 [0 |0 |O O 13 o8 b I8 M |«
- == & - - - - - < + FF g g | | Rl E R P P P P .
slololalolololololololololalolalololololc eliclicluellelloilelle ~upment Sreand
LW DWJ LW DWJ LW DWJ LW DWJ L@Z g4 @6 ®8J L l J
Y Y Y Y Y Spare Unused Conductors:
@2 PED @ 4 PED @6 PED @8 PED PED. PPB AACANE (DUANEE
(COMMON TO GB1) W o
Cable, control, traffic signal, 36 conductor,
Note: All conductors shall be #14AWG, except
o S + M~ My o~ ™ N 0 _ o O o o © ~ the white. The white conductor (neutral) shall
~T © o oo ~T 00 mT o ~T 0™ oY vo ~T oY 0 Mmoo ~T O T Mn ~— DN MO A~ N9 AN 0 AN O AN g be #10 AWG stranded copper. The first color in
‘lé\l iééil&é&é&é&&éééééééé ééq'éq'é QLJ-LJ)%!:\L Lrl)ééul)\l Lclaéclléulaé Lé‘l"lé'\lér’l’é'l”l’f’géc’gééé the base color, the second color in the tracer color.
NS F NSIOE 9= £ U 9F 92 U FS 9F QS 9S FS 9QF 92 [ 9SS8E 92 FS 9 9QF 9= 9= £ 9F 92 95 £ 0.045 PVC jacket with 0.025 P.E. insulation, I"M"S™A
PN P 2 2N I Ve Vol I Vol 2l Dl Vi % I 2 P2 2 V2 R 2N I V2 P2 V2 V2 Vi V2 Vo P Vo Spec 19—1, ‘color coded as follows:
OO0 ]OJOJOJOTOO]O O[O OO0 OO0 ]0O |0 OO0 OJ]OJO[OJOJO O[O
N ok WHITE / GRE/EN—BLAC? / RED / ORAN/GE / GREEN //
o > ol o ol | o xolx |w r L jo P |x |k r L o |l | o > |x RED—WHITE / BLACK WHITE—BLACK BLUE—WHITE
A A D A A (S A (N e N DE R e A D I AN A 1o B eC N SR © e e e~ o~ ™ jo o o BLACK—WHITE// GREE/N—WHITE / BLA?K—RED / BLUE—RED /
RED—GREEN BLUE / BLUE—BLACK RED—BLACK
R e e L e e ORANGE—BLACK / ORANGE-GREEN //WHITE-RED /
LG Y R J LG Y RJ LG Y RJ LG Y R J LG Y RJ LG Y R J G Y RJ LG Y RJ ORANGE—RED / BLACK—GREEN / WHITE—GREEN /
GREEN—ORANGE / RED—BLUE / BLACK—ORANGE /
\f \f \f \f \f \f \f \f BLACK—BLUE / WHITE—ORANGE / WHITE-BLUE /
&1 VEH & 2 VEH &3 VEH &4 VEH &5 VEH &6 VEH &7 VEH &8 VEH RED—ORANGE '/ ORANGE—WHITE '/ ORANGE—BLUE /

RED—-GREEN / GREEN—BLUE / BLUE—ORANGE / BLUE—GREEN

Example: Base color—tracer color black—white

Typical Wiring Setup for 36 Conductor Cable

Left Turn Green Arrow

Left Turn Amber Arrow
Red Ball

Green Badll
Amber Badll
Red Ball

Left Turn Green Arrow

Left Turn Amber Arrow
Red Ball

Green Bdll
Amber Ball
Red Ball

Left Turn Green Arrow

Left Turn Amber Arrow
Red Ball

Green Badll
Amber Ball
Red Ball

Left Turn Green Arrow

Left Turn Amber Arrow
Red Ball

Green Badll
Amber Ball
Red Ball

Walk
Don’t Walk

Walk
Don’t Walk

Walk
Don’t Walk

Walk
Don’t Walk

White — Black Conductor
Black Conductor
Red — White Conductor

White — Green Conductor

White — Orange Conductor
White — Red Conductor

Green — White Conductor
Black — White Conductor
Blue — White Conductor

Green — Blue Conductor
Green — Orange Conductor
Green — Red Conductor
Blue — Green Conductor
Blue — Orange Conductor

Blue — Red Conductor

Red — Green Conductor
Red — Orange Conductor
Red Conductor

Black — Green Conductor
Black — Orange Conductor
Blacl — Red Conductor
Orange — Green Conductor

Orange Conductor
Orange — Red Conductor

Blue — Black Conductor
Blue Conductor

Orange — Blue Conductor
Orange — White Conductor

Black — Blue Conductor
Red — Blue Conductor

Orange — Black Conductor
Red — Black Conductor

White 10 AWG Conductor

Green — Black Conductor

Green Conductor
White — Blue Conductor
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lypical Intersection Grounding and Wiring

NOTES:

Four (4) ground rods shall be installed at the supply cabinet. Spacing shall be as
follows — first ground rod shall be 5.5m from the supply cabinet, remaining three (3)
rods shall be located 2m from each other either in a line pattern or in a square pattern
with no rod being closer than the 5.0m from the supply pole and bonded to

the ground lug in the service box by a #6 bare copper stranded wire (Diagram A).
The supply cabinet shall be located at a minimum distance of 10m from the
traffic controller cabinet and 5.0m from the supply ground rods.

Fach pole in the traffic intersection is to be grounded using one (1) ground

rod (Diagram A).

All ground wires Iin the system are to be #o6 AWG, insulated inside the conduits
and bare copper direct buried.

A #06 green insulated ground wire bonds all poles, and power supply

together (Diagram A).

On poles not containing breakaway bases (Diagram D— Details 'AA" & 'BB’),

the #6 green insulated and the #0 bare copper wires are attached to the

ground stud either at the edge of the hand access hole (Detail 'AA’) or at

the back of the pole (Detail 'BB’) depending on type of pole.

On poles containing a breakaway base (Diagram D — Detail 'CC’), the #6 bare
copper and #6 green insulated wires are attached to the reaction plate by

means of a ground lug which is drilled and tapped into the plate.

The breakaway base assembly then forms a mechanical grounding bond between
the reaction plate and the pole (this is done to prevent cable shearing when

oole is hit by vehicle).

Breakaway bases only to be used when deemed safe to do so.

A 36 conductor (Diagram B) is installed originating at the controller and going
through poles 4 to 12 and then back to controller.

A continuous loop of 36 conductor cable is installed for accident purposes. |If

an accident occurs during winter months causing damage to one stretch of 36
conductor cable, the damaged stretch may be disconnected while still maintaining

a power source to each pole.

Typical wiring configuration for the 36 conductor cable (Sheet 3). The green — black
conductor Is the equipment ground and Iis hooked up continuous around the
intersection but not bonded to the reaction plates or ground studs in the poles.

The green — black wire is grounded only at the controller (GB3 — Diagram F).
The 360 conductor cables are joined together at each pole — color to color by
means of marrettes at the hand access hole (Diagram D — Detail 'AA’). All conductors

are terminated.

The 36 conductor cable originates at the controller output terminals (Diagram G) and
s wired according to the 46 conductor wiring setup and forms a complete loop around
the Iintersection.

At each pole’'s hand access hole where the two 36 conductor cables are terminated,
appropriate pigtails with female slip connectors are added to the proper phase or
vehicle movement wire colors.

— A 7 conductor riser cable (Diagram E— Detail 'AA’) is then attached to the

oigtails on the 36 conductors (Diagram D — Detail 'AA’) by means of male

slip connectors and routed through the pole (Diagram C) to control the

traffic signal displays.

All traffic signal equipment shall be grounded to the equipment ground to ensure
safety of maintenance staff.

Grounding is done by bonding the white — black conductor of the / conductor
cable to the signal display head, and connecting it to the green — black
conductor in the 36 conductor cable (equipment ground), but not to the system
ground (#6 insulated green wire).

The violet conductor in the / conductor cable is used to control the green
light or walk, the orange conductor the amber light, the red conductor the

red light or don’t walk and the white conductor is the neutral. The black and
blue conductors are for directional arrows.

A © twisted pair 19 gauge communication cable is also installed around the
intersection (Diagram B), and is used to control low voltage audible devices

or ground contact closure push buttons.

The drain wire and cable shield on the communication cable are bonded together
at each pole and made continuous around intersection, but are only grounded at

the controller GB3 (Diagram F).

2 @ #8 with 1T @ #06 insulated ground cable are installed between the service box
on the supply pole (Diagram A) and the controller cabinet.

The neutral bar in the service box is bonded to the ground lug.

The #6 Iinsulated ground cable is attached to the ground lug at the

service point and to GB2 (Diagram F) in the controller cabinet.

The neutral bar in the controller cabinet is not bonded to ground. This is only done

at the service point.
The jumper wire between GB1 and GB2 (Diagram F) is removed.

The #06 bare copper stranded wire can be attached to the ground rods or electrodes

by bolted clamp or copper welding by thermit process.
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