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LOW-VOLTAGE ATC CABINET UPDATE

REZA ROOZITALAB, P.E. + SCOTT EVANS



LOW-VOLTAGE ATC CABINET UPDATE

LOW-VOLTAGE ATC CABINET AUXILIARY / BACK UP CABINET POWER SUPPLY

» |n any cabinet (i.e., NEMA, Caltrans, ITS & HV ATC cabinet), when the Cabinet Power Supply (CRS) gbas*down, the
intersection goes to flash mode and not a Dark Mode. In the HV configuration cabinet flasher§ andisignal heads are
being powered by 120VAC Utility and not by the CPS.

» |f a LV configured cabinet if the CPS goes down, the respective intersection wilFgo\Dark? In the HV configuration Cabinet
flashers and signal heads are being powered by CPS 48VDC.

» Having a Dark intersection during Flash Mode is a concern and Jawers, reliability and popularity of LV ATC Cabinet.

» To reduce this risk, we have designed an Auxiliary / Baek @p\GP$S that can be activated if the main CPS fails, thus
maintaining the intersection in Flash Mode.
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LOW-VOLTAGE ATC CABINET UPDATE

» White paper by Kennesaw State University Research & Service
Foundation.

» This project performed an empirical study of our low-voltage (LV) ATC
Cabinet in a field environment (Cobb County, Georgia). It aimed to
quantify the energy (primarily) and safety (secondarily) advantages O
LV ATC Cabinet when compared to a conventional (GDOT 332 cabO@
Considerations of an LV ATC Cabinet deployment were aI E E

technician,

investigated with respect to Personal Protective Eq
requirements and costs for maintenance pur s
motorist, and pedestrian safety.
» |t was found that the LV ATC ration consumed 17.9% less

energy than the model 3 f|g
» Copy of the white n uploaded to the USBs provided to you.

SWARCO | The Better Way. Every Day. 3/16/2023 29
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IMPROVEMENTS + ENHANCEMENTS
OUTPUT ASSEMBLY (OA)

» Eliminate bank of four 5-Amp CBs (circuit breaker) of 16-CH or eight 5-Amp CBs of 32-CH OA. Instead’ usSe only one
CB and call it Signal CB to comply with Standard

» One purpose of the CB bank was in troubleshooting to identify a short. CMU can handle this {agk.
» ATC Cabinet deployments have shown the quad CB bank was not offering effective prgtection
» Eliminating CB bank creates space for other items
» Relocate the “Main Contactor (MC)” from the OA rear to better@cgessHer viewing, measuring or replacing.
» Make it easier to access to MC for technicians.
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IMPROVEMENTS + ENHANCEMENTS
SERVICE ASSEMBLY (SA)

The default SA will be horizontal and mounts across EIA rails
This horizontal SA will improve ATC Cabinet space efficiency
The horizontal SA will have a better access and much easier to land utility power wires
It will be equipped with two HDFU openings
It will be equipped with an AC- terminal
The SA GFCI will be 15A rated and equipped with USB charging port
The SAFilter (suppressor) will be compact
The SA offers extra fuse holders to house@ spare HDFU fuses

In addition, the SA for Low VoltageATG, Cakinet will be equipped with an optional Aux CPS (Cabinet Power Supply) to
power the HDFU(s) and signal wheg main CPS or UPS/BBS goes down
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ATC CABINET MODELS + CONFIGURATIONS

REZA ROOZITALAB, P.E. + MIGUEL RODRIGUEZ



MODELS + CONFIGURATIONS
ATC CABINET OFFERINGS

» 10 major models
» 200 sub models and configurations

SWARCO | The Better Way. Every Day.
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TS_ M7B190 MINESSOTA 352i ATCC-HV,MNDOT, 1A-24CH, FITA-24C NODIZED,
76 |M36654 SAN MARCOS 352i ATCC-HV,SAN MARCOS, | LTy L FITA48CH,0A16CH, FRNT/FOTA-16CH,5A, ANODIZED.
TT] M7B546 352 ATCC-HV, RACK ASSY TES H,FOTALBCH,SA-HY.
78 |M78596 PHILADELPHIA 3521 ATCC-HV,PHIL1A- -240H, D-26CH, FOTA-16CH,HEX, P/C BRWN FED STD 20040/ ANTI-GRAF.
79 |M81117 352i ATCC-HV, (2 H,0A-16CH,FOTA-16CH, 34 NATURAL.
Sﬂ‘_ M91132 352 H ,0A-16CH,FOTA-16CH,5A4 ONE FLASHER HORIZONTAL NATURAL.
81 |M31155 AUSTIN 3 ATCC-H FITA-24CH, OA/FOTA-16CH, SA-HV-H NATURAL
82_ M91162 AUSTIN 3 ATCC- M, 1A/FITA-24CH, OA 32CH, (2)FOTA-16CH, SA TWO FLASHER HORIZ, ANODIZED
83 |Ma1193 DALLAS 35, DALLAS, IA4BCH, [ 2)FITAZACH-{ 1) H-( 1)V, 0A32CH, [ 2)FOTALECH, 54 TWO FLASHER-V,NATURAL.
84_ M91228 ROSEWVIELE 352i ATCC-HV,ROSEVILLE, | A-4BCH,FITA-48CH, 0A-16CH, FOTA-16CH, SA-HVLANODIZED.
85 [ma12 LL 352i ATCC-HV,COPPELL,1AZ4CH, FITA24CH,0A16CH, FOTALBCH, SA, P-COAT 5.0,W/GEN PLUG
86_ M91352 352 ATCC-HV DALLAS, IA4BCH, FITA24CH-V,0A16CH, FOTALGCH,ITS COMM,5DLC,5A TWO FLASHER-V, NATURAL
87 |M91343 3525 ATCC-HY DALLAS, IA4BCH,FITAZ4CH-V,0A32CH, [2)FOTALBCH, SOLC,ITS COMM,5A TWO-H,NATURAL
M VIRGIMIA 352i ATCC-HV,VDOT, [ 2) IA24CH,(2)FIT24CH,0A16CH FOT16CH,5A, P-COAT WHT IN,GRY ANTI-G OUT.
49\ Mg CASA GRANDE 352i ATCC-HV CASA GRANDE,IA24CH,FITAZ4CH,0A16CH, FOTALBCH,SA-HV-V, ALARM,PHOTOCELL NATURAL
)] 411 VIRGIMIA 352i ATCC-HV,VDOT, [ 2) IA24CH,(2)FIT24CH,0A32CH,(2)FOT16CH, 3A, P-COAT WHT IN,GRY ANTI-G OUT.
| |M91422-5C MESA 352i ATCC-HV MESA, |A-24CH,FITA-24CH,04-16CH, FOTA-16CH,SA-HV, ALARM PNL,P-COAT PER 5.0
92 |M81481 VIRGIMIA 352i ATCC-HV,VDOT, [ 2)|A24CH,(2)FIT24CH,0A16CH FOT16CH,SA, P-COAT WHT IN,GRY ANTI-G OUT, COMM TYPE 1.
93 |MI31492 VIRGIMIA 3521, ATCC-HV,VDOT, [ 2)IA24CH,(2)FIT24CH,0A16CH FOT16CH,SA, P-COAT WHT IN,GRY ANTI-G OUT, COMM TYPE 2.
94 |M81509 RIVCO 352 ATCC-HV RIVCO,0AL16CH-HV-FOTALGCH, | 2) IA24CH-TEST, (2)FITAZ4CH, SA-V-HV,(2) INF TEST,ANCDIZED.
95 |M73842-5C MESA 3521 ATCC-HW MESA, 1A-24CH,FITA-24CH, 0A-16CH, FOTA-16CH, SA-HV ALARM PMNL,P-COAT PER 5.0.
96 |MS91408-5C CASA GRANDE 352i ATCC-HW CASA GRANDE,|AZ4ACH,FITAZ4CH,0ALGCH, FOTALECH, SA-HV-V ALARM,PHOTOCELL, P-COAT S0.
97 [M91530 PennDOT 3521 ATCC-HV PennDOT,IA24CH,FIT24CH,0416CH,FOT16CH SPRING,P-COAT 20040/ANTIGRAFF.
98 |M21533-5C 352 ATCC-HV OALGCH-HV, FOTALECH, (2)IA24CH-TEST, [2) FITAZACH, SA-HV, [2) INP TEST,P-COAT PER 50
9‘9‘_ MS15564 PUYALLUP 3521 ATCC-HV PUYALLUP,OA32CH,(2)FOTALGCHAC-,(3)1A24CH,(3)FITA24CH, SA-TWO-HV, STRIP,ANODIZED.
100|mso1578 VIRGINIA 352i ATCC-HV,VDOT,[2)1A24CH, [2)FIT24CH,0A32CH, [ 2)FOT16CH, 5A, P-COAT WHT IN,GRY ANTI-G OUT, COMM TYPEL
101_ M91583 VIRGIMIA 3521 ATCC-HV,VDOT, [ 2)1A24,(2)FIT24,0A32,(2)FOT16,5A,P-COAT WHT IN,GRY ANTI-G OUT,COMM 1.
102|M91584 VIRGINIA 352i, ATCC-HV,VDOT,(2)1424,(2)FIT24,0432,[2)FOT16,54 P-COAT WHT IN,GRY ANTI-G OUT,COMM 2.
103 M91599 CALTRANS 352i ATCC-HV CALTRANS,(2)1A24CH,(2)FIT24CH-OPT RR,0A32CH,(2)FOT16CH,5A,P-COT, FE595C-17178 UNTESTED.
104|M91611 MORTH CAROLINA | 352i ATCC-HY NC DOT,0A16CH-HV, FOT16CH, (2)1A24CH-TEST,[2)FIT24CH,5A-H-R, [2) DET,NATURAL
10; M91613 MORTH CAROLINA | 352i ATCC-HV NC DOT,0A16CH-HV, FOT16CH, |A24CH-TEST, FIT24CH,5A-H-R,DET, NATURAL
106| M91663 352i ATCC-HV,|A-48CH,FITA48CH, 0A-16CH, FOTA-16CH, SA-HVL ANODIZED.
101 Ma1712 KENTUCKY 3321 ATCC-HW KENTUCKY, UL LIST,0A16CH FOTALGCH, I448CH, FITA24CH-V, FITA2Z4CH-H, 3A-HV, NATURAL.
108|M91754 OREGON 3525 ATCC-HV OREGON,0A32CH,(2)FOTALBCH, (| 2)1A24CH, (2)FITAZ4CH-V,5A-TWO-H-USB, ANODIZED.
L I S | ATCC-HV Popular part #s ATC-LV Popular Part Nu ... (¥ 4] | [+]
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MODELS + CONFIGURATIONS
THE LINEUP

ABINET ATC CABINET ATC CABINET BINET ATC CABINET
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MODELS + CONFIGURATIONS
INPUT ASSEMBLY

24 Channel - 1 SIU, twelve 2-channel slots (M54487)

SWARCO | The Better Way. Every Day.

48 Channel - 2 SlIUs, twelve 4-ch

‘ d@(\

a“'\e@xs (M58379)

GHUNTTER

3/16/2023
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MODELS + CONFIGURATIONS
FITA: FIELD INPUT TERMINATION ASSEMBLY (DEFAULT)

» Horizontal 24 Channel (M58661)<‘\6\

» Rackmount form facto (\

» Phoenix connect%@@wiring

» 21is0 dgﬁ input channel

L2 Sur@ rs plug in above the input channels
g

SWARCO | The Better Way. Every Day. 3/16/2023 37



MODELS + CONFIGURATIONS
FITA: FIELD INPUT TERMINATION ASSEMBLY

.
» Horizontal 24 Channel (M91728) \'\6\
» Rackmount form factor — low profile 3 6(\

» Phoenix connectors for field wiring

» 2 isolated pairs per input channel GO(\&

» Surge arrestors plug behind the input channels

)
» Terminal for landing Opto. 1-4 inputs 6\(\

A TR

—
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i
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MODELS + CONFIGURATIONS
FITA: FIELD INPUT TERMINATION ASSEMBLY

.
» Horizontal 24 Channel (M91549A) “6\
» Rackmount form factor — low profile 3 6(\

» Phoenix connectors for field wiring {
» 2 connector plugs per input channel O(\
» Surge arrestors plug in above the input channels . G

» Terminal for landing SIU Opto. 1-4 inputs (\

[~ ISOLATED INPUTS SIU#

OPTOT ——

FIT12

SWARCO | The Better Way. Every Day. 3/16/2023 39



MODELS + CONFIGURATIONS
FITA: FIELD INPUT TERMINATION ASSEMBLY

» Horizontal 48 Channel (M76490)
» Rackmount form factor
» Phoenix 6-position connector plugs for field wiring

SWARCO | The Better Way. Every Day.

3/16/2023
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MODELS + CONFIGURATIONS
FITA: FIELD INPUT TERMINATION ASSEMBLY (DEFAULT)

Panel mounted 24 Channel (M54489)
Original design for ATCC

Screw terminals for field wiring

Surge arrestors plug in the center.ef theypanegl

SWARCO | The Better Way. Every Day.

3/16/2023

41



MODELS + CONFIGURATIONS
OUTPUT ASSEMBLY - 16 AND 32 CHANNEL CONFIGURATIONS

» 16 Channel assembly (M52213) \6\
» Up to 8 high density swi
» One CMU-2212 6@

» One 2218 SIU

» 4 HDGr@J ers

Channel assembly (M52379)
6 » Up to 16 high density switch packs
» One CMU-2212
» Two 2218 SIU
» 8 HDSP circuit breakers

» Common to both:
» Stop Time switch
» Auto/Flash switch
» 24vdc bypass button
» 4 opto isolated inputs for Police panel routed into SIU #1

SWARCO | The Better Way. Every Day. 3/16/2023
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MODELS + CONFIGURATIONS
FOTA: FIELD OUTPUT TERMINATION ASSEMBLY (DEFAULT)

» Field wiring typically terminated in Phoenix connector (M58641)
» HD flash transfer relays

» Flash program blocks
» Qutput surge arrestors
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MODELS + CONFIGURATIONS
FOTA: FIELD OUTPUT TERMINATION ASSEMBLY

SWARCO | The Better Way. Every Day.

.
» 16 CHANNEL g@}
» Field 4 lly terminated in
ﬁ' @nnector
(\ flash transfer relays

» Flash program blocks
» Qutput surge arrestors
» 2 connector plugs per output channel

3/16/2023 44



MODELS AND CONFIGURATIONS
FOTA: FIELD OUTPUT TERMINATION ASSEMBLY WITH EXTENSION PANEL

» 16 Channel (M59874)
» Load bay style

» Phoenix 6-positionyconnectors for field wiring w/
additional NEMA type term blocks class 9080
(type GRC)

il = "-L::'" e
2 e G i S . o 1
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MODELS AND CONFIGURATIONS
FOTA: FIELD OUTPUT TERMINATION ASSEMBLY WITH FUSE PANEL ASSEMBLY

Horizontal 16 Channel (M76370-front & M76370-2)
Rackmount form factor
Phoenix 6-position connectors for field wiring with additional fused term blocks

Class 3 Power Limited Circuits

__ Replace with .75 Amp 240 Volt Fast Acting Fuse ] HV Cabinets
sl . HOSEO UTP@& ASSEMBLY 1  jmmiss i,
- \ :

Maximum Current (HDFU output): 2 Amp. |
=]
w
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SOLAR ATC CABINET

HERASMO INIGUEZ, P.E.




SOLAR ATC CABINET
INTEGRATED SOLAR SYSTEM AND ATCC

High Level Design

Utility
n Power

Hybrid
Inverter

Photovoltaic
Module(s)

i
1
1
: DC
1
1
I

................. . ATCC

“ CHYBRID SOLAR SYSTEM
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SOLAR ATC CABINET
ATCC HYBRID SOLAR SYSTEM DIAGRAM

Hybrid Inverter

e 55T 5155 UTILITY PANEL
Batterles (2504 A T == ] Grid Gen oad Out| III TBS ATC Cabinet

[|H ME=1]| || 63A | 50A | 63A |

’.H ’.H Farale] (_j o [H] CKT

@ Battery B63A

CANBus|
- M Paralle| MODBLs |;? l Lz L1 Lq? L1—
O PO O|C !

S e — s

= Py ] &
DD
® E HH
_ | © — f(f';"\\-.\ Neutral Bus
+ - a) = EQ GND Bus
E 4_0@ Neutral
|r"|p nal = 8.5 amrf‘
pp tofal = 176,28volts
% Q - f - | | U - - | | ! - | |
Battery
’J_‘ J_‘ 8.51amps @35,25valts B.51amps @35,25volts 8.51amps @35, 25valts B.51amps @35.25v0ks 8.51amps @35, 25valts
string of panels
Battery
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SOLAR ATC CABINET

TYPICAL SOLAR SYSTEM CONFIGURATION

Model 350i ATC Cabinet

@i

[+)
e

% AUXILIAR DISPLAY UNIT E g

RESERVED FOR
CONTROLLER UNIT

DRAWER I

i INPUT ASSEMBLY
| 24CHANNEL
h i

ASSEMBLY

SERVICE

HYBRID
INVERTER

SokArk

SWARCO | The Better Way. Every Day.

Intersection Load

» 300-Watt load Intersection
» 10K Wh Battery Bank Capacity
» 2.4K Watt Solar Panel Array

» Single Model 350i Wﬁet

O\“

o

oo™

16.03.2023
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SOLAR ATC CABINET
HYBRID INVERTER

Hybrid Inverter Inverter capacity
(Integrated Inverter and charge controller)

» This inverter has two charge controller. » Solar Output Powen, 12000-Watts

» AC outputpewen9000 Watts

» Battery outpdt power 9000 Watts

» Two MPPT Charge Controllers

» LiFePO4 Battery type

» Max DC current per MPPT 20A@300V, 18A@400V
» Dimensions (LxWxH): 29.47"x18.3"x10”

SWARCO | The Better Way. Every Day. 16.03.2023
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SOLAR ATC CABINET
LIFEP04 BATTERIES

Lithium Iron Phosphate (LiFeP04) Batteries Battery Capacity \6\

Non-Explosive and safe for intersections
» Battery operatmg&\‘% DC
» Rate
» Eﬁiﬂ@g/o
8000 Cycles Life Span

0
< '6\ Rack Mount design

» Energy 5,120Wh
» Dimensions (LxWxH): 17.4"x18"x6.96”"

SWARCO | The Better Way. Every Day. 16.03.2023 52



SOLAR ATC CABINET
SOLAR PANELS

Q-CELLS Monocrystalline Cells Panels

SWARCO | The Better Way. Every Day.

Solar Panel Capacity

400 Watts per panel
Nomipal 48\ DC\Standard Output
6x26,Mopoerystalline Cells

" Dimensions (LxWxH): 86.9"x40.82"x1.38”

16.03.2023
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SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION

Hybrid Inverter shows 260 watts Using an amp-meter we have 2.83amps\on AC
(336 watts AC)

SWARCO | The Better Way. Every Day. 16.03.2023 54



SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION

) )
» Negative means the batteries are being charged by the solar panels. \6\

Chart Title
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SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION
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SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION
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SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION
» Battery Bank Capacity ( Two Batteries)
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SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION

® Normal SN: 2107174338 6“&\
@ 23/24 (31 45/47 ‘\Kd

Toeday Chg/Dischg(kWh) DC@
(12 45/47 49 /T77.5
v Year Chg/Dischg(kWh) < : Total Chg/Dischg{kWh)
O \“0

Type Current Voltage
Lithium Batt | g -22.TA 54.0v

More -~
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SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION

Plant List

Current Status

(=

Power Flow
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SOLAR ATC CABINET
SOLAR SYSTEM IN OPERATION
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ATC CYBERCABINET® SOFTWARE

SCOTT EVANS



ATC CYBERCABINET® SOFTWARE

)
For Traffic Engineers and Technicians, it is often a challenge to test and validate Controller \and

visualize the results.

The ATC CyberCabinet® program provides an Engineer with a software-based squ @ﬁ‘rd validate the
functionality of an ATC Controller Unit (CU) database operating with the actu configuration, without
needing a full ATC5301, NEMA TS2, or TEES 332 Cabinet Assembly WG

opulated hardware ATC Cabinet.

» Test & Validate the actual CMU/MMUZ2 Configuration
programmed into the cabinet monitor.

» SWARCO McCain exclusive distributed product.
» Further details at http://www.sreservicesllc.com/

LR R EE

BN 8eC T a AN 5[0 | 0 G Ildate CU databases without the need for a

Future-Proof your ATC Controller Development, Test, and Training programs.

SWARCO | The Better Way. Every Day. 3/16/2023
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ATC CYBERCABINET® SOFTWARE

CyberCabinet DEVICE View

The target Controller is the only physical device,
the cabinet CMU and SIU devices are all
virtualized.
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Signal ic \@o&z\able to reflect the type of uuuuuuuu

movement:
» Thru B rotected Turns, FYA, Ped, etc.
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ATC CYBERCABINET® SOFTWARE

File

CyberCabinet MAP View

A built-in Editor is used to develop an
icon based overhead view of the target
intersection.

Control icons provide clickable actions
for Detector inputs, Ped buttons, and
Preemption.

Traffic signal and beacon icons reflect
the CU signal outputs.

Intersection photo backgrounds arg=also |
supported.
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EdtMod N |"1|:: “Open

tion Map  Run Mode Active

Delete

‘OMNI #4444 \

30

EE

Rotate Duplicate SendFront SendBack Lane  Divider

. TJ|
q—“u -

@
@)

'."'.l}'.l}'.l'

Text
Paver Label

OlO|@)

LLELL L)
T

LR

=

Ao Rio” R O Proto

\\V'

EEll 111111111

Screen view of an 8-phase FYA quad map
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ATC PROGRESSION + LANDSCAPE

NATHAN WELCF



ATC CABINET PROGRESSION & LANDSCAPE

2015 US top 20 Cities Cabinet Landscape
MEMA & Caltrans/ITS
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2022 US top 20 Cities Cabin
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ATC CABINET PROGRESSION & LANDSCAPE

(1m] ‘ﬂ ATC Cabinet Deployments- Goz. X | [E] ATC Cabinet Deployments - Goz X | - a X
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