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1 Background

1.1 Background

The Lytle Tunnel (ODOT Structure ID Bridge Number HAM-71-0134; Structure File Number
3106578) carries Interstate Route 71 (IR-71) underneath Lytle Park, Fourth Street and Fifth
Street on the eastern edge of downtown Cincinnati, Ohio. The original tunnel design was
completed in 1967 with construction beginning that year and the tunnel built and opened to
vehicular traffic in 1970. Minor rehabilitations were performed in 1991, 1995, and again for the
Fort Washington Way reconstruction. It is the longest vehicular tunnel in Ohio as well as the
only tunnel on IR-71. A renovation project that modernized the lighting, fire detection, fire
protection, communications and ventilation systems was completed in 2018.

1.2  Facility Description

The tunnel is a single complex three cell reinforced concrete box structure, but functionally
operates as three separate tunnels or cells: three lanes northbound, two through lanes
southbound and a single lane southbound exit ramp. Tunnel ventilation equipment is provided
by an underground facility located east of the tunnel, under Lytle Park. The tunnel control room
is located in a room above the Northbound and Ramp-E cells of the tunnel under the park.
Access to the tunnel control room is via the entrance on Lytle Street.

1.3 Maintenance and Inspection

The tunnel shall be inspected in compliance with the latest version of the National Tunnel
Inspection Standards. The tunnel maintenance and inspection should follow the guidelines of
the latest versions of FHWA'’s Highway and Rail Transit Inspection Manual and FHWA'’s Tunnel
Operations, Maintenance, Inspection, and Evaluation (TOMIE) Manual. As noted in the TOMIE
manual in Section 3.9.5, “Specific and manufacturers’ recommended preventive maintenance
procedures should take precedence over the guidelines contained in the table.

246924 | O&M | 001 | February 5, 2018
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2 Axial Fans

2.1  Description

Lytle Tunnel has an automated Tunnel Ventilation System (TVS) that maintains air quality under
normal operating conditions and during a fire event. During normal operating conditions the TVS
controls emissions levels within the tunnel providing a safe environment for motorists. In the event
of afire, the TVS controls smoke in the tunnel providing a tenable egress path to allow evacuation
of motorists and emergency responders access when necessary.

The TVS employs 3 fully reversible axial fans located within the new ventilation fan room. The
fans are utilized for high levels of carbon monoxide, during normal operations, and during
emergency operations. Each fan is directly driven by a fully reversible two-speed motor that is
situated within the fan casing. The electrical power for the three fans is split between two electrical
power sources. Two fans are connected to one transformer and one fans is connected to another
transformer. All three fans and their motors are identical. The TVS axial fans were manufactured
by Clarage, model ATVCR. The fan locations are shown in Figure 2.1.

Figure 2.1: Fan Locations

)

TILATION FAN ROOM

TUNNEL VENTILATION

HAM-71-01.34
PID No. 87268
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2.2 Operation

All three axial fans are two-speed fully reversible fans. The fans mode of operation is automatically
determined through the SCADA system. Several monitoring systems are tied into the SCADA,
which based on input signals from the fire detection system and carbon monoxide detection
system, selects the appropriate mode of operation based on the pre-programmed modes set forth
in the contract drawings.

During normal operations, the carbon monoxide detection system continuously monitors carbon
monoxide (CO) levels within the tunnel and provides it as an input signal to the SCADA. If the CO
levels exceed the preset levels, the TVS is turned on based on the CO level detected. The number
of fans and their speeds has previously been determined and is preset within the SCADA.

In case of a fire event, the SCADA receives an input signal from the fire detection system. Based
on the fire location the SCADA turns on the appropriate number of fans at the appropriate speed
and direction. The fans will operate in the forward direction when supplying air to the tunnels. The
fans will operate in the reverse direction when exhausting air from the tunnels. The airflow is
controlled via tunnel isolation dampers. Fans can be operated automatically through the SCADA
system or manually by emergency personnel or maintenance staff. The various fans modes of
operations for both normal and emergency conditions are listed in Figure 2.2.

Figure 2.2: Fan Operation

TUNNEL VENTILATION SYSTEM - OPERATIONS MODE TABLE
154

7208

HAM-71-01.34

221 Troubleshooting

Refer to the Manufacturer's O&M Manual.
2.3  Safety
Refer to Manufacturer's O&M Manual for specific equipment safety details.

2.4 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:
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1. Major Equipment Information

2. Periodic Preventative Routine Maintenance Schedule — Per ODOT'’s inspection and
maintenance contract scope, all three (3) fans shall each be inspected and tested as specified
in Appendix A and per the manufacturer's recommendations.

e Fan internals should be inspected at least once per month. Cleaning can be done with
air or, preferably with a soft brush and vacuum. Additionally, every three months fans
should be inspected to ensure that there is no build-up of dirt or other matter that would
cause overheating of the motor or obstruct the impeller track.

e All fan shall be tested at least once per year to ensure they are working correctly both
mechanically and electrically. They should be tested to ensure they can be actuated
manually and remotely through the SCADA system. A two week notice to ODOT is
required prior to testing.

e Fan motor manufacturer recommends both monthly and yearly maintenance of the fan
motor. Monthly maintenance includes cleaning, checking connecting terminals and
bolts. Yearly maintenance includes checking the inside of the motors. For a detailed fan
motor maintenance check list refer to the fan motor O&M manual.

e Fan motor space heater maintenance would require removal of end shields.

3. Repair Parts and Materials List
4. Manufacturers Recommended Spare Parts
5. Special Tools and Equipment which include:

Standard socket set, 1/2” drive.
Philips and common screw driver set.
Raw hide or rubber mallet

Large and small pry bar.

Standard grease gun.

15" drive 250 ft-Ib torque wrench

6. Lubrication

e The component requiring most maintenance is the electric motor. Please see separate
section for motor vendor recommendations regarding maintenance. Regular greasing
of the electric motor according to the service interval recommended by the motor
supplier should be followed for optimal motor performance. It is important that the
noted weight should be applied and not more. Over-greasing of the motor can lead to
impaired motor function and other problems. The fan is supplied with extended
lubrication lines. It is important that not to continue to input grease even if no grease is
coming out from the relief line. Be careful to use only grease approved for use at high
temperature and do not mix with other types of grease.

e High temperature grease must be adopted according to the motor data sheet.

e The motors are supplied with loose leads. Where a terminal box is fitted, all cable
terminations should be tightly secured.

7. Warranty Provisions:

¢ Only technicians authorized by TCF Clarage should carry out removal of the impeller
blades form the hub. Unauthorized blade or impeller removal will invalidate the
warranty on the unit. TCF Clarage Technicians can be reached at 763-551-7500.

8. Contract Maintenance

246924 | O&M | 001 | February 5, 2018
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3 Isolation Dampers

3.1 Description

Lytle Tunnel's TVS employs a series of fan and tunnel isolation dampers to control air movement
through the tunnel and to protect the TVS. Each fan assembly is fitted with one fan isolation
damper driven by four electric actuators. Additionally, each of the three tunnels connects to the
plenum via a tunnel isolation damper.

The fan isolation dampers, along with the Southbound tunnel isolation dampers, were
manufactured by Greenheck Fan Corporation model HTD-630. The dampers are of the parallel
blade type and are modular. Each actuator drives a series of linkages controlling the position of
the blades. All actuators are spring turn, allowing them to fully close their associated modules in
the case of power loss.

Both the Northbound tunnel and Southbound Ramp utilize coffin damper doors as tunnel isolation
dampers. These dampers are driven using electric actuators driving shafts, a series of chains and
sprockets. The locations of the various damper assemblies are shown in Figure 3.1.

Figure 3.1: Isolation Damper Locations

N 74N
NN AN AN
DKPKPIIE
SN AN TASTAS
K2ASKBRPERS
nmvmumus"“

TSOLATION DAMPERS

Lraw
i

z
]
5
&
5
2
H
3

HAM-71-01.34
PID No. 87268

OH

246924 | O&M | 001 | February 5, 2018
C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual

Cincinnati, Ohio

L me
7 Ye” THICK NEOPRENE GASKET
[0 D GAMPER LINKAGE ON
® |
L
FAN ROOW FLOOR 7] % L]
7) -A
LG,
SE;\EE el SCALE IN FFET
e e ke SEE swee T [HIZIE FOR LOCATION
e
s o
il
H A\
® alh
@ L
L S %
| : |
3 EXPANSION ANCHOR
sy
e e —

SEE SUEET (AP FOR LOCATION

E Er
see sweeT (2T FoR LocATION

i, i DANPER.
s

Lo

L
o) f
2 ALIGH DAPCR FRAE Wi

FKAGE TO DAMPER PANELS MOT SHOWN AND TO 8
ONEG AN INSTALLFD Y DAUPER MANUFAC TURER.

W DAUFER COMPANION

FLANGE. CENTER PUNCH OF OVILL AT HOLE £OCATION.

5.5.

200

see oETa

SCALE N FEET

INISH DESTROVED B iNSTAL) ATION
AL BE REFINISIED BT COATING WITH

Wi NS ATING

@ gacrion sor mw e scocx

i

@ s

FOR DAVPER QPEN/CLOSE SICHAL

Treica:
o
STAINIESS STERL

FAR ROGH CEILING
ITHNGLE

wEED)

WLLION SUPPORT

DAVPER UOUNTING FRAUE BOLTED
70 SOUNG 4.

TTEWATOR
MM IOH SR

s
(e TEe AT
wlves)

FA Roow FL0OR

et 7 [DIZZ38) FOR LOCATION

B3
BUEES, o4 anse

-T1-034

10GE Ho.

oR
171 LYTLE TUWEL UNDER LYTLE PASC

TUNNEL VENTILATION SYSTEM - FAN ISOLATION DAMPER DETAILS

HAM-71-01.34
PID No. 87268

4TIGH OF HINGES
FER DANER FANEL)

OVERALL OANPER
1 NEGTRENE
Gasker

3 5104
AR 0608
34"

L s
Gadeeh FareL

sst4e
PER PANEL 3| GAPER PAREL €

E
pebuiy T auPeE PAREL £

500
Baueks 0608

s s
Pt ¥ o P €

AR

DAMPER 00OR ARRANGEMENT 15
GENERAL ARRANGENE

e
WE ANG DT
CONTRACTOR SHALL 8 PESPONSISLE FoR
PURNISAING AND INSTALLING 4 COMPLETE AND
FULLY FUNCTIONINS DAMPER 0GR 1

0N resy

COMPLETE WITH ALL COMPONENT
BUT NOT LIMITED i ACTUATR

ORIVES, BELPINGS, CONTROLS, NARONARE
Supr £S547Y 10 ACHIEVE THE

WECESsaRY
G OPERATION,

AL DIMENSICHS SWALL BE FIELO-VERIFIED BY
NTRACTOR.

2. oaurce pane
TocETWeR,

1,2 49 3 70 8¢ BOLTED

ey 1
b

4.5 4ND & 7O 8 BOLT

N
Ay 4 g

——
R A
e O

cuR
AL ARGND

TUNNEL ISOI ATION DAMPER PLAN - LR.-71
=

SCAE: 3787 ¢

2

1 WECRRENE GASKE
2% . %

SCALE W FFE

37 80LT

AGHESIVE FAGE
St Tve

(e

o 1€

e puat 7ee
72

vz sour e

SCALE I INGs

3. oawece ps
€.

o gfE st (B 08

5. QAP BETWEEN PANELS 3 AN) & 7O 0F SEALED

USE POSITIVE LOCK NASHERS ON THE MUTSIOE
¥ i1 Aot 7S

GAMPER PANELS MUST SEAL EVENLY ALL
rounn.

306578

N

<
5
o
M
=
=
g z
iz
= < 2|
gi!
3 &2
z :
i
S
3
2
z
2
H
:
3.
5%
£
3¢
<9
2

usz.'ne

@

246924 | 0&M | 001 | February 5, 2018

C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual
Cincinnati, Ohio

= DETAILS 2 OF 4

§
g =
E:
2
. y
csnessie
riated H
-~ - -~
r=; ! I I I § 30
& -
G ;
s
seie o ezt
e o e e

8
eourseran | A
¢ sxisine_concaste 10 o exist

STALE: 1= ¥og"
S6F SHeET (LLL/Z8R)FOR COCATION  SCALE N TEET

(O e,

PID Mo 87268

246924 | 0&M | 001 | February 5, 2018

C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual
Cincinnati, Ohio

OUERL DAVRER

3¢
GERALL CAPE?

g A —
abe—t
o3 -3k roshe
P
edor onion ‘ onson

x BLocx BLOCK - L 8100k

or ouuees getor

USRS TUNNEL ISOLATION DAMPER REFLECTED CEILING

SEE sweeT (HYJ298) FOR LOCATION
. oo o acrun auneox 4N acruron
y _ SeE oerak T e e s T
§ —/ g o0 S
777272 27777, LU LA LLLUL

SCALE M FEET

NSicuS SHLL BE FIELO-VERIFIED BY
RACTOR

2. see sucer (RTZZT) Fom secTicn a4
see seer (BIZZ98) FoR DETALL §

= DETAILS 4 OF 4

TUNNEL TSOLATION DAMPER

PID No. 82768

T
%o B
§i f
B b i
wEl i T3
5 ud b
alF Bt
3 1
' L } —
Nt ¢
0098 4Lz AROUD NE
oauesR Feaw cowETION
4 - SO
L " i |
e % sy
A THRGK STEEL PEATE
W
= ——
SChLE W FEET
scalz m reet
SeEgEm s SIS e o s san 1
o et LV PO Gl Siknatss
//‘\ -] =~

seE seeTiow
£0m GrOT OF

SCALE: 3767 F0"
SCALE 0 FeET

L83z
| v e,

2 PATE

SCALE N FEET

SCALE DV FEET SCAE Wt

= Eid)73 -

"9 L
L Cmiows [ ee 4 P7,
AUFER PANEL T | DAUCER PANEL & | DAMPSR PANFL 8|
) s
csapay
s ety v i o NTROLS, HARONARE ANG
2| | ekt e Mt

I
it

ENSIONS SHALL BE FIELD-VERIFIED BY
RACTOR,

3. SEE SWEET|1S3/2%1r0R DETAILS 1, 2 AND 3,
g S

i

[

5
:
&
H
H
g
5
i
g

PID Mo 87268

246924 | 0&M | 001 | February 5, 2018

C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual

Cincinnati, Ohio

oo oF opemnG

£ooF

AiE BLENM CFitING

GRouT DETARL

SCALE N INCHES.

sEan 3

FOSITION WIEN.
DakPLR 15 C0SED

ke

NGE DETAL

SECTION A-A e — N 7 PLEN CEILING
A —

NOTES:
L AL DIMENSIONS SIMLL BE FIELO-VERIFIED BY
THE CONTRACTOR.

3 s s
oevil

@ st s s

A8 PLERR
L)

inG

SCALE 0 NCIES

veerni—_|

en
weIcHT
75

SCALE N INCHES

e

vzrew

on tueRecw TED
SEaiNG 117

SCALE IN INCIHES

P

SID0E HO.

2
171 LATLE TUWNEL UNDER LYTLE PASK

TUNNEL TSOLATION DAMPER - RAMP € DETAILS 2 OF 3.

HAM-71-01.34
PID No. 87268

(776 3 PLaces)

SCALE IN FEET

|
]
P2

—
PO O

SCAL: 12"

ARG a0
RCTURTOR SUPPORT
SEEOETAL S

SCALE I FEET

Geanscr w9
4cTusTon

SupPaAT
SEEDETAL 5

£ooc o
GEasox

CENTERLINE OF
$/5 ROD OLFS

i

|
[HD -
N
| |
A %3

B

SoaE v FEET

Lyt

wouLs ron
35 7005

sce sweer (EIUZE)OR SECTION A-4

LFaeD:
@ s surr
SPROCKET - No. 50 - S/8° BITCH FLAIN
. st

T4 UOTORIZED GEARBOX ASH
MAWIEACTRET, 81 RGTORK CONT

CTUATOR - 1020-25 AS MANKACTURED BY
ROTORK CONTFOLS, LT0.

@ conrimess owwce
@ i sanc ro osecn ceon / s st

£ oF uEnING
AN 807 NG

8 PATE
——
ScaLE v
1 375 PLATE
‘ <
e
ron oarR
e ia, o o
SekwotE 2

SCALE: 3 -G

Cale et

R0CE No. Hau-TI-0124
11 LYTLE TUNNEL UNDER LY™LE P36

TUNNEL TSOLATION DAMPER - RAMP € DETAILS 3 OF 3

HAM-71-01.34
PID Mo 87268

246924 | O&M | 001 | February 5, 2018
C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx

10



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual

Cincinnati, Ohio

Yor PATE

Yoot

en3se

&~ crour

SCALE IV INCHES

ANCHOR BOLT

SCALE v INCIES

SCALE N INCHES

TUNNEL TSOLATION DAMPERS - TYPICAL DAMPER PANEL DETAILS.

Vi THICK NEOPPENE GASKET

3.2 Operation

Both fan and tunnel isolation dampers are used to control the flow of air into or out of the tunnels.
The various dampers operate in either a fully open or fully closed position, allowing or obstructing
the airflow across them. The dampers we not designed to control the amount of air flowing across

them.
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Additionally, fan isolation dampers are used to isolate and protect the fans during operation. Fan
Isolation Dampers are to be in the fully closed position, when their associated TVS axial fan is not
running while other fans are. This is to protect the fans from wind milling in the opposite direction
and air short-circuiting from one side of the new ventilation fan room to the other.

3.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

3.3 Safety

Refer to Manufacturer’s O&M Manual for specific equipment safety details.

3.4 Maintenance

Refer to Manufacturer’'s O&M Manual for the following maintenance information:
1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule — Per ODOT's inspection and maintenance
contract scope, the dampers, damper actuator and damper limit switches shall each be
inspected and tested to ensure they are working properly.

e Blade damper manufacturer recommends routine maintenance includes both monthly
and semi-annual checks.

e Each damper should be inspected on a semi-annual basis for premature corrosion of
the dampers.

3. Repair Parts and Materials List

4. Manufacturers Recommended Spare Parts
5. Special Tools and Equipment

6. Lubrication

e The coffin damper door shaft bearings require lubrication using a lithium or lithium
complex grease for bearing lubrication. Since the bearings are rotating at slow speeds,
they only need to be lubricated every couple of months. However, since these are only
in operation periodically, they need to be filled to 100%.

e The chains are to be lubricated with SAE 10W 40 oil every couple of months.

¢ Not Applicable for blade dampers. Dampers use oil impregnated bearings.

7. Warranty Provisions

8. Contract Maintenance
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4 Carbon Monoxide (CO) Detection System

4.1  Description

Lytle Tunnel Carbon Monoxide (CO) Detection System comprises of 8 monitoring stations; 2
stations per tunnel, one within the fan plenum and one in the electrical room. Each station
continuously monitors the CO level using an electrochemical CO detector. Detectors are mounted
to the walls are head height and send a 4-20 mA signal to the PLC. The CO Detection system

uses Honeywell Sensepoint XCD as its CO detector. The locations of the 8 CO detectors are
shown in Figure 4.1.

Figure 4.1: CO Locations in Tunnels
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Figure 4.2: CO Locations in Fan Plenum
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4.2  Operation

The CO electrochemical detectors continuously monitor CO levels at eight locations throughout
the tunnel. The detectors then transmit a 4-20 mA signal to the PLC within the electrical room.
The signal is used at an input for the TVS during normal operations. The SCADA system will
direct the fan(s) to turn on and supply air to the affected tunnel. See Figure 4.3 for CO alarm
operation.

Figure 4.3: CO Alarm Operation
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421 Troubleshooting

Refer to the Manufacturer's O&M Manual.

4.3  Safety

Refer to Manufacturer’s O&M Manual for specific equipment safety details.

4.4 Maintenance

Refer to Manufacturer’'s O&M Manual for the following maintenance information:
1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule and Calibration is required twice per year per
ODOT'’s inspection and maintenance contract scope and per the manufacturer.

e Calibration and maintenance is carried out using a Magnetic Wand, this allows a single
user to undertake routine maintenance without needing to access internal components.

o Verification is needed that information is relayed through the SCADA system to
Cincinnati Fire Department (CFD) and ODOT's Traffic Management Center (TMC).

3. Repair Parts and Materials List
4. Manufacturers Recommended Spare Parts
5. Special Tools and Equipment

¢ A magnetic wand is needed for calibration and maintenance.

6. Lubrication — Not Applicable
7. Warranty Provisions

8. Contract Maintenance

246924 | O&M | 001 | February 5, 2018
C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual
Cincinnati, Ohio

5 Linear Heat Detection

5.1 Description

Lytle Tunnel has linear heat detectors located in each tunnel on the ceiling. The locations are
shown in Figure 5.1. The linear heat detectors are Protectowire FiberSystem 8000.

Figure 5.1: Linear Heat Detector Locations

ELECTRICAL-LINEAR HEAT DETECTION CABLE LAYOUT-SHEET 1OF 2] ..

246924 | O&M | 001 | February 5, 2018
C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx

17



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual
Cincinnati, Ohio

2onE 102 = 4107

0SED LANE LINE
10,7 SOUTHGUD

e e et S o ety |

it

(3

.ﬂ____ _____ p) B D e = —

1868 OPTIC CasLE
ire prs sseur
PROPOSED LANE LINE

2008 3

SCuLEr 20

TIC) TIPE PES-654UF OF
couid

134200

y 18100

HORTH PORTAL

_____ ===\ ST, 135164.51

_—-===--4—=-=—-g—-——-=--=--=k'\

5 0. Haw-T1-0T

ELECTRICAL-LINEAR HEAT DETECTION CABLE LAYOUT-SHEET 2 OF 2

s7268

-
o
3
7
Ed
=
E

i ¥
PROTECTONIRE TR-50
INSRATED STANGOFF

5 fuBBn GrowwET ' - hant cenms gaace
s
1 PPS-E5E-MF
o s aveo coums L 1
7 MESSENGER WIRE - DETAIL B
T CONCEPT FOR SUPPORT UNDER VENTILATION OPENINGS
o SCALE: NTS
kb FIBCR OPTIC AFR OPTIC
L lad 554w

Scaon meRsACE

o/ie neRACE RGTECTONTE
FIBERSYSTEM 80

curiurarion || T 000

04 INTERFACE

FE £CR SETUP/COIFIOMATION

nor nor

eiraong e, w0
SNEL TNES X

7o new F1kE

ALARM PANEL

u«n e FIRE 4t Amus

i
e
FirE LAt RECAY (M)

Zongr-it GriE2-i7 FIRE ALARM PELAT (0]
é ¢
EROTECTOWIRE FIBER SYSTEM 8000
NT/ R ) - SOUT) ROLLER 2 - SOUT! RAMP-

SCAE: NTS SCALE: HTS

7 2R OTES AND
AT SRR et

2. ser sweer (2R €O ROL PANEL 10CA

CTONRE couPAr PR
BUCTS 4RF ACCPTARIF.

LINCAR NEAT DETECTION CABLE (FIBER OPTIC)

Me- WoRMAL CLOSED

o- MoAL GPEN

OMPLTER

SCADA- SUPERVISGRY CONTROL AND GATA ACOUIS!

TRANSMISSICH ©

ROL PROTOCOL/ INTERNET PROTOCOL

s~ wveRsa

« 8us

voe- var

T CommENT

muu i rm pio
it fer oy

J" F1RE L
i Fire Al ey )
FiRE anv

RELAY (WD)

BROTECTOWIRE FIBER SYSTEM 8000
NT! - A
SCALE TS

3nes1s

CONFIURATION

€

v
3
=
5
=
™
&
2
S
=
S
5
8
<
e
i
S
2
2
S
=
S
1
cl

87268

HAM-70-01.34
PID Mo

@

5.2  Operation

The linear heat detectors are capable of alarming a fire condition and locating the fire position
within tens of feet. The SCADA system will direct the fan(s) to turn on and supply or exhaust air
to the affected tunnel. See Figure 5.2 for emergency operations triggered by the linear heat

detectors.
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Figure 5.2: Emergency Operations
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5.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

5.3  Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

54 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:

1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule — Testing is required annually per ODOT'’s
inspection and maintenance contract scope. Verification is needed that information is relayed
through the SCADA system to Cincinnati Fire Department (CFD) and ODOT'’s Traffic
Management Center (TMC).

3. Repair Parts and Materials List - replacements fuse: 4A, 250V, The Protectowire Company,
Inc. part no. 312004

4. Manufacturers Recommended Spare Parts5. Special Tools and Equipment — for connector
cleaning: pure Isopropanol with cleaning paper or cartridge cleaning tools (OPTIPOP or
CLETOP) or a card cleaner; for direct cleaning of the sensor plugs or for cleaning adapters:
stick cleaner or the Diamond Ferrule Cleaner 2.5 (Diamond part number BCC 1030609)

6. Lubrication — N/A

7. Warranty Provisions - One year — Defects in material and workmanship from date of
shipment.

8. Contract Maintenance

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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6 Standpipe

6.1 Description

Lytle Tunnel’s fire protection system employs a manual dry standpipe system with connections in
each cell. The majority of the standpipe was demolished and replaced with new ductile iron piping,
new connections and fittings as part of the rehabilitation effort.

The standpipe is located on the west side of the southbound tunnel, in the west side of the
northbound tunnel with connections to the southbound ramp, in the control rooms and
staircases. Three (3) siamese fire department connections (FDCs) are located in the retaining
wall on the east side of Ludlow Street, in Lytle Park just south of the Fourth Street sidewalk, and
in the north sidewalk on Fifth Street over the Lytle Tunnel. See Figure 6.1 for the standpipe
location in Lytle Tunnel and the FDC locations over Lytle Tunnel.

Figure 6.1: Standpipe Locations
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6.2 Operation

The fire department can pressurize the standpipe in order to help suppress fire incidents in the
tunnel.

6.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

6.3  Safety

Refer to Manufacturer’'s O&M Manual for specific equipment safety details.

6.4 Maintenance

Refer to Manufacturer’s O&M Manual for the following maintenance information:
1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule — Pressurizing of the system is required
annually per ODOT's inspection and maintenance contract scope. Additional inspection and
maintenance items include:

e Drain all low point drains at least semi-annually and annually.

e Operate all control valves by closing and opening and greasing of the control valve
stems to prevent corrosion.

¢ Visually inspecting all fire hose valves annually to see that the caps are still in place and
visually inspecting all three Fire Department connections (FDC) to see that the caps are
in place.

3. Repair Parts and Materials List

4. Manufacturers Recommended Spare Parts
5. Special Tools and Equipment

6. Lubrication

e All control valves shall be greased as per manufacturer’'s recommendations.

7. Warranty Provisions

8. Contract Maintenance
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7 Soundproofing

7.1  Description

Lytle TVS is fitted with soundproofing to meet NFPA requirements and bring sound levels to
acceptable levels. Soundproofing employs both sound attenuation attached to TVS axial fans as
well as soundproofing boards on the walls and ceilings of the fan plenum. Each of the three TVS
axial fans is connected to a 10 ft long sound attenuator at each side. Additionally, soundproofing
boards clad the walls and ceiling of the fan plenum leading to atmosphere. The locations are
shown in Figure 7.1.

Figure 7.1: Soundproofing Locations
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7.2  Operation

During operation, TVS fans generate high sound levels that exceed acceptable criteria set forth
by NFPA. Noise propagates through the system as it is carried by the airflow. Soundproofing is
added along the airpath to absorb and mitigate the high sound level.

7.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

7.3  Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

7.4 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:

. Major Equipment Information

. Periodic Preventative Maintenance Schedule
. Repair Parts and Materials List

. Manufacturers Recommended Spare Parts

. Special Tools and Equipment

. Lubrication — Not Applicable

. Warranty Provisions

. Contract Maintenance
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8 Low Voltage Transformers

8.1 Description

Lytle Tunnel has 3 low voltage step down transformers. The transformers are Square D by
Schneider Electric. The locations of the low voltage transformers are shown in Figure 8.1.

Figure 8.1: Low Voltage Transformer Locations

)

RRRR 5 Lsromuen vax T
YROCHON GETALS

e O
[, —/
wanoLE i s
e | e
Zi— = T— ATS 30KVA 05 @ N | @
# @D s ss o2

L 1poper

Pl it L

1]

JEANEL H80VC UPS "

i}
e |

1
i

s 4 1N
A 7 T 1
@O 7m)
[ar® c» cre cum e
(IR e e e X G2 Gl G

HOTES
{D) FOR INDOOR CETY CAMERA SPECIFICATIONS SEC SvecTs (B 7550~ [TT7558)

- oot Ry
TRAVSFORER
VAL TIS)

P2

H-O-m

Lo |
I

$-oen

246924 | O&M | 001 | February 5, 2018
C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual
Cincinnati, Ohio

¢ XA07 XLR08 XiR08 XAH D = -
G| sersecrizzmoes nscraca soouaw ron cepuarion
T [*9) i
) |
T T iz Iyy! uth .
/A Sy il AT i L )
o | | |
I. (TI] |
@ L Il |l
| n (CRE XERY DA FHT PRI PRI D
] 3
@, ST O o= 0l T
bislfina T @ gt | At
||II|I S F
Il T
@D &
75 oueA o8 ity o | 1 |
F2-0), 202 |”| sacx ro oack
it 8 e
|”|I s — N
il ¥ 03 30 s, PUATE— T
i ¥ Rk covers AT L@
— “l][ T
|‘l” 3
) ! —] —\ W N
! T Fan o2 woron I
: KEH I it
il B | P = “t
- - @ vz covcnere
] ey
1 DETAR 1
@ B
rvos, rot
VT Fa 93 w0TOR 1

€50 pusisurry Tine cowtrouLes
r‘ala ACOITAL .

55 SerTEREron courdor > o 000% <
ENDlIT 10 DAl ke @ 1o s s

(TYPICA b SEE SNEETS)

87208

AUTOMATIC TRANSEER SWITCH
FIECIRICA! CONTRACTOR
i, &

KILOVOLT ANPERE

HAM-71-01.34

PID No.

@

PANEL FALH

04
—24VDC REWOTE FONER SUPPLY
——— coursousR 1)
CONTROLLER 2)LINEAR HEAT DETECTORS

:
&/ cowrrouLew 3
G

ALK o RACK
PULLBOX PEMCR)
TG SAIN Coul FACK

FERETRATION #3
HOR IHECUD

3 SEE SHEET) 508 CONTROL CONDUATS
p O SRR T e o S S
i Z5¢
j i
Lyl
{ M
H y 2 8¢
: ) § 5
g <
: S
2
5
1 NOTES S
’ oTES £l
ron io0on ccry causps seeciricarions [——]
O @ e A
s
o . 3.
ABEREVIATIONS: z3
LR - LIGHTING PANEL -
O T
&y ]
b Hereency 3
& T B b searen e
Bl AR e ranes I
L A
oo
10 B
b0 Pifteor

W st
Yrue- TRAKSEORUER

246924 | O&M | 001 | February 5, 2018
C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual
Cincinnati, Ohio

WP E AND SOUTH TUNNEL

ELECTRICAL - ENLAR(

HAM-71-01.34
PID No. 87268

©H

8.2 Operation

The step down transformers decrease voltage from the primary transformers maintained by
Duke Energy.

8.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

8.3  Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

8.4 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:

. Major Equipment Information

. Periodic Preventative Maintenance Schedule
. Repair Parts and Materials List

. Manufacturers Recommended Spare Parts

. Special Tools and Equipment

. Lubrication — N/A

. Warranty Provisions

. Contract Maintenance

O~NO O WNBE

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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9 Soft Starters

9.1 Description
Lytle Tunnel has enclosed motor controllers that consist of soft starters for use in control of the

fan motors. The soft starters are Altistart® 48 Y-Range Soft Start Controllers. The locations are
shown in Figure 9.1.

Figure 9.1: Soft Starter Locations
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9.2 Operation

The soft starters control the voltage supplied to the motors when starting the fans.

9.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

9.3 Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

9.4 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:

. Major Equipment Information

. Periodic Preventative Maintenance Schedule

. Repair Parts and Materials List

. Manufacturers Recommended Spare Parts

. Special Tools and Equipment — Electrically insulated tools.
. Lubrication — N/A

. Warranty Provisions

. Contract Maintenance

O~NO O WNE

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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10 Switchgear

10.1 Description

Lytle Tunnel has low voltage switchgear located in the tunnel control room. The locations are
shown in Figure 10.1. The low voltage switchgear is manufactured by Schneider Electric.

Figure 10.1: Switchgear Locations
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10.2 Operation

The switchgear is used to control, protect and isolate electrical equipment.

10.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

10.3 Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

10.4 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:

1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule

3. Repair Parts and Materials List — For SPD units: MA modules, diagnostic display assemblies;
4. Manufacturers Recommended Spare Parts

5. Special Tools and Equipment:

To test a modified differential ground fault protection system:

1) A high current injection test unit capable of injecting 1000 A. Test jumpers are typically
copper welding cables. Use cables and connections that give low impedance;
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2) Hand-held test kit by Schneider Electric for Micrologic® Type A, H and P trip units. Use
HHTK or FFTK test kits for secondary injection testing or test with primary injection.
PowerPact™ P-Frame and NS630b—NS1600 Circuit Breakers require:

1) Screwdriver, Pozidriv® #2 or 3, or slotted

2) Socket Wrench, 7 mm internal hex

3) Screwdriver, long-shanked slotted

4) Torque Wrench, 5/16 in. or 8 mm

Micrologic Electronic trip units require:

1) Torque-controlled screwdriver, set at 7 in-Ibs (0.8 Nem) + 10% (Lindstrom torque driver
MALS500-2 or equivalent)

2) Micrologic Full-Function Test Kit (part number S33595)

Masterpact™ NW Low-Voltage Power/Insulated Case Circuit Breakers require —
1) Hex Key, 5 mm

2) Angled Socket Wrench, 1/2 in.

3) Straight Blade Screwdriver (#2 Pozidriv® or Slotted)

4) Torx® 20 Screwdriver

5) Cluster Reset Tool, Cat. No. CLUSRETOOL

6) Lifting Hooks, Cat. No. S48906

7) Crossbar - W-Frame, Cat. No. S48900; Y -Frame, Cat. No. S48901

8) Cradle Interlock Defeat Tool (Drawout Circuit Breaker Only, Provided)

9) Cluster Positioning Tool, Cat. No. S47542

10) Wago® Wire Insert Tool, Wago Part No. 209-129

11) 10 mm Hex Adapter for Cradle Racking Mechanism

12) Operation counter

13) Racking crank

14) HHTK or FFTK test tools

15) Stopwatch

16) External power supply

17) MX tripping time tester

18) FFTK test tool, FFTK report generator

19) Mobilith SHC00

20) Ohmmeter

21) “service life” software

22) Injection unit

23) Grease

6. Lubrication —

Masterpact NT and NW Circuit Breakers:

This operation is carried out after cleaning on certain mechanical parts as described in the
maintenance procedures, using the various greases recommended by Schneider Electric.
Grease must not be over applied because the excess, if mixed with dust, may result in
mechanism malfunctions. Generally speaking, under normal operating conditions, the pole-
operating mechanism does not require any regreasing as it is greased for the life of the product.
* The clusters and disconnecting-contacts must be greased according to the

defined intervals using the greases indicated by Schneider Electric.

» The main contacts must not be greased.

Power-Style QED Switchboard:

For field maintenance re-lubrication of blade/jaw components in switches 600 V and below, use
G20 High Performance Synthetic Grease from Dow Corning (Schneider Electric catalog number
SWLUB). This grease is applicable for the following switches:

* Bolt-Loc

*« QMB Main and Branch

* QMJ Branch

* QMQB1 Main and Branch

For bus/plug-on connections, use electric joint compound, Schneider Electric
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catalog number PJC7201.

For Masterpact™ NW drawout connections, use only Schneider Electric catalog

number S48899 Electric Joint Compound.

Power-Zone 4 Switchgear:

Perform the following steps to lubricate the traveling lifter assembly.

1. Make sure a good film of lubrication is always present in appropriate places.

2. All wheels and rollers must be lubricated properly with a multi-purpose grease. Brush a high-
quality, multi-purpose grease onto the worm gear assembly. Repeat this procedure, as
necessary, to maintain a continuous film of grease over the face of these gears.

3. Never operate the winch with the worm gear assembly dry.

4. Lubricate all other points of friction as needed with a high-quality, medium-weight oil. Avoid
over saturation that produces oil dripping.

7. Warranty Provisions:

GE 469 Motor management relay — 10 years warranty;

8. Contract Maintenance

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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11 Panelboards

11.1 Description

Lytle Tunnel has panelboards located in the tunnel control room. The locations are shown in
Figure 11.1. The panelboards are manufactured by Schneider Electric.

Figure 11.1: Panelboard Locations
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11.2 Operation

The panelboards divide electrical power into subsidiary circuits.

11.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

11.3 Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

11.4 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:

. Major Equipment Information

. Periodic Preventative Maintenance Schedule
. Repair Parts and Materials List

. Manufacturers Recommended Spare Parts

. Special Tools and Equipment

. Lubrication — N/A

. Warranty Provisions

. Contract Maintenance

oO~NO OIS~ WNE
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Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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12 Fire Alarms

12.1 Description

Lytle Tunnel has fire alarms including manual stations, smoke detectors, and heat detectors
located throughout the tunnel control rooms. The locations are shown in Figure 12.1.

alarms are made by SimplexGrinnell.

Figure 12.1: Fire Alarm Locations
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12.2 Operation

The fire alarms will send an alarm signal to the SCADA system whenever the sensors detect an

incident.

12.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

12.3 Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

12.4 Maintenance

Refer to Manufacturer's O&M Manual for the following maintenance information:

. Major Equipment Information

. Periodic Preventative Maintenance Schedule

. Repair Parts and Materials List

. Manufacturers Recommended Spare Parts

. Special Tools and Equipment

. Lubrication — N/A

. Warranty Provisions — the fire alarm system is provided with 1 year warranty;
. Contract Maintenance

O~NO O WNBE

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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13 Uninterruptible Power Supply (UPS)

13.1 Description

Lytle Tunnel has a 30kVA three phase, continuous duty, solid state Uninterruptible Power
Supply (UPS). The manufacturer is Liebert® NX™ 3-Phase UPS. The locations are shown in

Figure 13.1.

Figure 13.1: UPS Locations
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13.2 Operation

The UPS operates in conjunction with the existing building electrical system to provide power for
critical equipment loads upon failure or deterioration of the normal power supply.

13.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

13.3 Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

13.4 Maintenance
Refer to Manufacturer's O&M Manual for the following maintenance information:

1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule

3. Repair Parts and Materials List

4. Manufacturers Recommended Spare Parts — spare parts kit: capacitors, monitor board,
rectifier control board, SCR driver board, SCR’s and fuses;

5. Special Tools and Equipment — hydraulic pliers, combinative tools, piston ring pliers

6. Lubrication — N/A

7. Warranty Provisions — the battery is provided with a 3 year full and 7 year prorated warranty;

final system checkout and startup by Liebert Services includes remedial onsite labor, parts, and
travel for the full one-year.

8. Contract Maintenance
Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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14 Lighting

14.1 Description

Lytle Tunnel has light-emitting diode (LED) lighting located on each side of each tunnel.
Emergency lighting is on all the time and is UPS powered. The tunnel lighting is manufactured
by Kenall, model LuxTran LTSI. The LED drivers are manufactured by Mean Well HYGC-320
series. The lighting controls are the T57-4 system manufactured by PLC Transportation. There
is additional lighting located within the tunnel control rooms. The locations are shown in Figure
13.1. The valve-regulated lead-acid (VRLA) batteries are made by Panasonic and are
rechargeable. The Surge Protection Device (SPD) is manufactured by Transtector, model Super
Hy 240.

The SPD should be inspected ensure it is operational, the module is secure in the base and all
wire connections are tight.

The programmable logic controller (PLC) battery needs to be replaced when the battery charge
becomes low and an alarm is generated.

The maintenance requirements for the electric heaters made by Pentair are as follows:

1. Always disconnect power supply before inspecting or working on the fan package.

2. Generally the fan unit requires no maintenance since the bearings are permanently
lubricated and sealed. The fan cannot be field serviced; it should be replaced if defective.

3. The foam filter inside the fan package should be periodically removed and washed with soap
and warm water to keep it clean.

Figure 14.1: Lighting Locations

SHEET 1 OF 3

TUNNEL LIGHTING PLAN

0| HAM-71-1.34
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14.2 Operation

The lighting luminance levels are controlled by sensors that adjust the lighting levels to match
the luminance levels outside the tunnels. There are luminance sensors located outside of each
portal. The sensors at the north portal control the southbound tunnel and ramp tunnel (controller
(TLCP-S) and sensors at the south portal control the northbound tunnel (controller TLCP-N).
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The programmable automation controller (PAC) is manufactured by GE PACSystems. This PAC
contains a real time clock (RTC) battery with an estimated life of 5 years and must be replaced
every 5 years on a regular maintenance schedule.

14.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

14.3 Safety

Refer to Manufacturer’'s O&M Manual for specific equipment safety details.

14.4 Maintenance

Refer to Manufacturer’s O&M Manual for the following maintenance information:

1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule — The lighting system shall be tested to ensure
it is working correctly per ODOT's inspection and maintenance contract scope. Exact locations
of malfunctioning and/or burnt out lights shall be documented. Lumens shall be tested and
documented in each of the 3 lighting zones during dark (nighttime) hours within each bore and
upon completion of the cleaning.

3. Repair Parts and Materials List

4. Manufacturers Recommended Spare Parts

5. Special Tools and Equipment — Cisco SFP and SFP+Transceiver Module: wrist strap,
antistatic mat or antistatic foam, fiber-optic end-face cleaning tools and inspection equipment.
Cisco IE 2000 Switch: Ratcheting torque flathead screwdriver that exerts up to 15 in-lb (1.69 N-
m) of pressure, For the protective ground connector, obtain a single or pair of stud size 6 ring
terminals (such as Hollingsworth part number R3456B or equivalent), Crimping tool (such as
Thomas & Bett part number WT2000, ERG-2001, or equivalent), 10-gauge copper ground wire
(such as Belden part number 9912 or equivalent), For DC power connections, use UL- and
CSA-rated, style 1007 or 1569 twisted-pair copper appliance wiring material (AWM) wire (such
as Belden part number 9318), Wire-stripping tools for stripping 10- and 18-gauge wires, a
number-2 Phillips screwdriver, a flat-blade screwdriver;6. Lubrication — N/A

7. Warranty Provisions — The LED driver is warrantied for 5 years; the lighting control system is
warrantied for 2 years; the Luxtran fixture is warrantied for 10 years from the date of
manufacture; the universal signal conditioners are warrantied for 5 years; 4 channel dimming
amplifier for lighting controller is warrantied for 2 years;

8. Contract Maintenance

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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15 SCADA

15.1 Description

The Supervisory Control and Data Acquisition (SCADA) system connects tunnel components
including ventilation, linear heat detection, carbon monoxide, fire alarm and Intelligent
Transportation Systems (ITS). These features all communicate with each other and provide a
reliable fire life safety system. The locations are shown in Figure 15.1.

Figure 15.1: SCADA Locations
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15.2 Operation

The SCADA system is monitored and interconnected and can be controlled remotely. When a
fire incident is detected the fire alarm is activated and the signal is sent to emergency
responders and SCADA directs the flashers atop the “Tunnel Closed Do Not Enter When

Flashing” signs ahead of each portal to Flash.
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15.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

15.3 Safety

Refer to Manufacturer’s O&M Manual for specific equipment safety details.

15.4 Maintenance

Refer to Manufacturer’'s O&M Manual for the following maintenance information:

1. Major Equipment Information

. Periodic Preventative Maintenance Schedule
. Repair Parts and Materials List

. Manufacturers Recommended Spare Parts

. Special Tools and Equipment

. Lubrication — N/A

. Warranty Provisions

. Contract Maintenance

CO~NO U WN

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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16 HVAC

16.1 Description

The Heating, Ventilation, and Air Conditioning (HVAC) equipment consists of centrifugal inline
fans, fire and combination fire smoke dampers, and multi-blade fire and combination fire smoke
dampers, split-system heat pump and an electric unit heater. The manufacturer of the centrifugal
inline fans is Greenheck Model BSQ Belt Drive. The manufacturer of the fire and combination fire
smoke dampers and multi-blade fire and combination fire smoke dampers is Greenheck. The
manufacturer of the split-system heat pump is Mr. Slim made by Mitsubishi Electric. The
manufacturer of the electric unit heater is Indeeco. The HVAC locations are shown in Figure 16.1.

Figure 16.1: HVAC Locations
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16.2 Operation
The HVAC system heats, ventilates and/or cools the equipment as needed.
16.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

16.3 Safety

Refer to Manufacturer's O&M Manual for specific equipment safety details.

16.4 Maintenance
Refer to Manufacturer's O&M Manual for the following maintenance information:

. Major Equipment Information

. Periodic Preventative Maintenance Schedule
. Repair Parts and Materials List

. Manufacturers Recommended Spare Parts

. Special Tools and Equipment

. Lubrication

. Warranty Provisions

. Contract Maintenance

O~NOOThAh WNBE

246924 | O&M | 001 | February 5, 2018
C:\pwworking\hmm\external\pre47802\d0421985\Lytle Tunnel O&M Manual_Draft.docx

57



Mott MacDonald | Lytle Tunnel: Operations and Maintenance (O&M) Manual
Cincinnati, Ohio

17 Video/ITS System

17.1 Description

The video/Intelligent Transportation Systems (ITS) system consists of cameras located each of
the tunnels and security cameras located within the tunnel control rooms, conduit in the
southbound tunnel and conduit feeding the cameras. Additionally, there are ITS controllers
located outside each portal. The tunnel cameras are connected to ODOT’s ITS system. The
tunnel camera locations are shown in Figure 17.1 and security cameras are shown on Figure
17.2.

Figure 17.1: Tunnel Camera Locations
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Figure 17.2: Security Camera Locations
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17.2

Operation

Both the tunnel and security cameras are monitored by ODOT’s TMC. TMC has the ability to
rotate the cameras remotely.

17.2.1

Troubleshooting

Refer to the Manufacturer's O&M Manual.
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17.3 Safety

Refer to Manufacturer’s O&M Manual for specific equipment safety details.

17.4 Maintenance

Refer to Manufacturer’'s O&M Manual for the following maintenance information:

1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule — Per ODOT's inspection and maintenance
contract scope, the Video / ITS System including cameras and conduit systems in the tunnel
and mechanical room will be visually inspected. ODOT’s Traffic Management Center (TMC) will
be immediately notified of any issues. This inspection will be documented in a report.

3. Repair Parts and Materials List

4. Manufacturers Recommended Spare Parts

5. Special Tools and Equipment

6. Lubrication — N/A

7. Warranty Provisions

8. Contract Maintenance

Refer to Appendix A for Maintenance Intervals.

Refer to Appendix B for Plan Sheets
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18 Tunnel Closed Notification System

18.1 Description

“Tunnel Closed Do Not Enter When Flashing” signs with flashing beacons atop the signs are
located outside each of the portals. The locations of the “Tunnel Closed Do Not Enter When
Flashing” signs are shown in Figure 18.1.

Figure 18.1: Tunnel Closed Do Note Enter When Flashing Signs Locations
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18.2 Operation

The flashers above these “Tunnel Closed Do Not Enter When Flashing” signs are activated
upon receiving a signal from the Supervisory Control and Data Acquisition (SCADA) system.
Vehicles are prohibited from the entering the tunnels when the flashers are on.
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18.2.1 Troubleshooting

Refer to the Manufacturer's O&M Manual.

18.3 Safety

Refer to Manufacturer’s O&M Manual for specific equipment safety details.

18.4 Maintenance

Refer to Manufacturer’'s O&M Manual for the following maintenance information:

1. Major Equipment Information

2. Periodic Preventative Maintenance Schedule — Per ODOT's inspection and maintenance
contract scope, the Tunnel Closed Notification System including will be annually tested. ODOT'’s
Traffic Management Center (TMC) will be immediately notified of any issues. The testing
inspection will be documented in a report.

3. Repair Parts and Materials List

4. Manufacturers Recommended Spare Parts

5. Special Tools and Equipment

6. Lubrication

7. Warranty Provisions

8. Contract Maintenance
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A. XXX
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B. XXX
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