T.C. Ticaret Bakanlift fhracat Genel Miidiirliigii'nden alman bir yazida, Digisleri
Bakanlii'ndan alinan bir yaziya atifla, Afganistan Devleti tarafindan tiim kamu mallarinin
tedarikinin gergeklegtirilmesi i¢in Afganistan Milli Tedarik ldaresi’nin (National Procurement
Authority - NPA) yetkilendirildigi ve kamu kurumlan ile belediyeler tarafindan ihtiyag
duyulacak mallarin dogrudan tedarik yoluyla bdlge ilkelerinden satm almmasimin planlandii
belirtilmekte olup, Afganistan tarafinca iilkemizin s6z konusu tedarik siiregletinde ilk tercihler
arasinda degerlendirildigi kaydedilmektedir.

Bu itibarla, Afganistan Savunma Bakanlhif personelince kullanilacak spor kiyafetleri ve
ayakkabilari ile Kabil Belediyesi tarafindan temin edilmesi dngérillen toplu tagima otobiisleri
ile trafik 151k ve levhalarinin tedarik sliregleri cergevesinde, NPA tarafindan gergeklegtirilmesi
ongorilen kamu alimlarma iligkin belgeler ekte yer almaktadir. (lhale duyurularma:

https://ageops.net/en/procu rement-procedure/announcement/bidding adresinden
ulagilabilmektedir.)
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Islamic Republic of Afghanistan
Kabul Municipality
Transport Deputy Mayor Office

BRT Buses for Kabul City

Date: 30/0ctober/2018
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I. Technical Data:

1. MAN BRT Low-floor Lion’s City C Bus Specifications: 13.68 Meters

(126 Passengers)

Number of Buses Required: 15

Vehicle dimensions® Length/ Width/Overall height | 13,680 mm/2,500 mm/2,880 mm ~
3,320 mm
Wheelbase/Clearance circle 5,875 mny24,720 mm
Interior equipment | Seating arrangement | max. 45/76
Running gear ZF EcoLife Step3 6-speed automatic
Voith DIWAG 4-gpeed automatic
Engine [hesel 2066 LUH Euro 6
Arrangement 6-cylinder in-line engine
Per formance (Diesel ) 235 kKW/320 hp, 265 kW/360 hp
Capacity (Diesel) 10,518 em?®
| max.torque (Diesel) | 1,600/1,800 Nm
Doors Two sides both Right and Left is
preferred
| Volume Capacity** | Fuel tank | 2801-3601

Figure 1. Lion’s City C Bus (MAN Company)

Buses for Kabul Phase 1 BRT- Kabul Munlicipality
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2. MAN BRT Low-floor Lion’s City GL Articulated Bus Specifications:
18.750 Meters (156 Passengers)

Number of Buses Required: 10

Vehicle dimensions® ‘ Length/ Width/Overall 18,750 mm/2,500 mmy/2,880mm
height
| Wheelbase/Clearance circle 5,875 mm/24,446 mm
Interior equipment | Scating arrangement max. 57/106
Running gear | ZF EcoLife Step3 6-speed automatic
| Voith DIWAG 4-speed automatic
Engine Digsel D2066 LUH Euro 6
Arrangement 6-cylinder in-line engine
| | Per formance (Diesel ) 235 kW/320 hp, 265 kW/360 hp
Capacity (Diesel) 10,518 e’
Max torque (Diesel) 1,600/1,800 Nm
Doors Two sides both Right and Left is
preferred
| Volume Capacity** | Fuel tank 3501

Figure 2. Lion’ City GL (MAN Company)

Buses for Kabul Phase 1 BRT- Kabul Municipality 3

Evralun elektronik imzal1 suretine http:/fe-belge.gtb.gov.tr adresinden 63559535 C08)1458-h5E-3e3F24BOE IR0 Kol Hhe woligpelisTbnafoie
BELGENIN ASLI ELEKTRONIK IMZALIDIR,

SOTY savil Kanun garedincs GUvAn! alakIrGik wza e Imzalanmslr 1D, sbEsETa-npaZ-9441-ap2d-ae4 733500 556- 7D 16000, Be ked Ha niipafavrat tin s travrakdogrilsma adresindsn dedralayabilirsiniz



TORKIYE IHRACATGILAR MECLISI 17.01.2019 11:29:03 5/43

II. Services:

1. Details of Warranty

The bus manufacturer warranis the design, manufacture, condition and function of the buses {o be
delivered as well as the use of materials in accordance with the provisions of the Specification.

The tenderer must submit as part of the tender a full warranty staterment.

The warranty statement must include the conditions (oils, lubricants. detergents, ete.) and exclusions
related to the warranty provided.

The warranty should be available for at least the following items and terms:

» The overall warranty period for the whole bus is at least twenty-four (24) months withouat
limitation on the kilometers covered according to Afghan Law. The warranty period starts on
the date of acceptance of the buses by the Purchaser for service at their destination.

¢ The warranty period for damages resulting from corrosion is ten (10) years starting on the
date of the final take-over of each bus. In that period no corrective anti-corrosion measures
should be necessary.

s The Supplier must state the type of process used for corrosion protection of the bodywork and
the entrance parts,

o The warranty period for the engine, fransmission and driven axle is twenty-four (24) months
or 200,000km from the date of acceptance, whatever occurs first.

The bus manufacturcrs or any third party acting as aunthorized agents for the manufacturcrs shall repair
any defect due to design, production or material during the warranty period without delay and free of
charge. The Purchaser will not pay for the expendable spare parts, oil and cooling liquid losses
required by the manufacturer in rectifying any defect of design, production or material.

The bus supplier will be charged for collateral technical damage to the vehicle due to defect of a
compenent during the warranty period,

Buses for Kubul Phase 1 BRT- Kabu! Municipality 4
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2. Supplier Documentation

The Supplier shall provide the documentation as specified below. All documentation to be in the Afghan
and English languages.

All documentation should be delivered at the same time as the delivery of the first bus, The buses will
not be taken-over without the required documentation being available.

Documentation shall include instructions on recycling of buses as well as their components and on re-
use of their parts and components.

A. Hardcopies:

Documentation required Quantity

Set of scaled drawings showing dimensions in four different views, showing full dimensions
of passenger compartment arrangements, body panel plan, front, sids, rear, roof and bottom
carcass, floor and doors and other characteristic technical data.

Set of electrical, hydraulic and pneumatic systems diagrams.

{(schema and drawing of elements arrangement on bus)

Set of heating, ventilation and air conditioning plans.

{schema and drawing of elements arrangement on bus) 1 set for every 2
buses delivered

Drivers operation manual

Technieal maintenance and repair manual

Diagnostic equipment manyal

Detailed spare parts catalogue comprising catalogue numbers for ordering parts of bus, 5
engine, gear-box (hard copy plus electronic version)

B. Electronic version

All documentation shall be delivered on USB-stick as well,

Buses for Kabul Phase 1 BRT- Kabul Municipality 5
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3. Training

The Supplier is required to train bus driver instructors and workshop staff to ensure proper handling
and maintenance of the buses. The number of trainees is indicated below.,

The training will take place in Kabul in connection with the arrival of the first buses.

The supplicr shall provide training for currently cmployed bus driver instructors on how to operate
delivered buses, including how the different systems of the bus operate.

The supplier shall provide treining for currently employed repairs and maintenance staff listed below
in order to ensure that the buses will be maintained and repaired skillfully and in accordance with the
manufacturer’s insttuctions.

| Training Name Number of Trainees
Bus driver instructor 10 persons
Diagnostic specialist 10 persons
Engine repairs specialist 10 persons
Gear-box repairs specialist 10 persons
Electrical system repairs specialists 10 persons
Technical servicing specialists 10 persons
| Maintenance specialists 10 persons |

All training should be delivered in Afghan or English (Afghan is preferred) language.
The tenderer shall submit a full description how to fulfil the above mentioned training
requirements: subjects, number of days per subject, ete.

Buses for Kabul Phase 1 BRT- Kabul Municipality g
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KABUL MUNICIPALITY
TRANSPORT DEPUTY
TRAFFIC DEPARTMENT

TERMS OF REFERENCE

Construction of Traffic: Signals, Poles, Controls and
Electrical Equipment

Evrakin elekteonik itvzali sueatine hitp://e-belge gth.gov.te adrasinden 63589655 GRA5-NE-MR3-GaA 724 BEBAAD Buedin Hie wofigetrfingiieie,
BELGENIN ASLI ELEKTRONIK IMZALIDIR.

SUTQ zayi kanun fersqince govenil elaklronlk imza He imzatanmighir. 1KY sY868TA-bE2-4601-a023-a84 7 3560a506-TTUIGH00. Bu kod (2 ntips:avrak tim.org.trievrasdogritanis adresindan dogrulayadllrsinz.



TORKIYE 1HRACATGILAR MECLISI 17.01.2019 11:29:03 9/43

DIVISION 6
TRAFFIC SIGNALS

6.1 General
6.1.1 Scope of Work

The work shall ihclude supply and installation of traffic sighals system Including slgnals
poles, controliers, lamps, foundations, wiring, eic., and all equipment required for
completion and operation of traffic signals system.

6.1.2 Standards and Codas

The traffic equipment furnished and installed shall meet the requirements of the
intsrnationally known standards or squivalent. Specific standards and codes used as a
guide for the deslgn are as follows:

AASHTO Amerlcan Assoclatlon of State Highway and Transportation Officlals
{USA).

ASTM American Sacisty for Testing Materials (USA).

858 British Standard Specifications (UK).

CEE Internaflonal Commisslon on Rules for the Approval of Electrical
Equipment.

IEC international Electromechanical Commission.

IMSA International Municipal Signal Association.

IPCEA Insulated Powsr Cable Engineers Association (USA).

[TE ingtitute of Tranzportation Engineers.

NEMA National Electrical Manufacturers Association (USA).

UL Underwriters Laboratorles, Inc. (USA).

6.1.3 Shop Brawings

The Contractor shall prepare and submit shop drawings to the Engineer for approval of
the complete trafflc system for each intersectlon. in addition to shop drawings, the
Confractor shall submit all related details and data for the furnishing and installing of the
complete trafiic system as described herein and as directed by the Engineer. It 1s the
intent that the complete submission will fully and clearly Indicate all components, details,
arrangements, program, schedule and all related data for the initial and final, fully
operational, traffic system. Further, the submission shall reflect the planning for future
development of the state-of-the-art for trafficsystem.
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6.2 Slgnal Controtlers
6.2.1 Description

This saction describes the operational, mechanical and constructional requirements for
traffic signal controliers,

6.2.2 Definitions
For the purposs of this spacification the following definitions shall apply:
a) Cyclic Qperation:
A control scheme in which the stages are given in a fixed order.
b} Demand:

A request for the appearance of a phase which has not right of way when the request is
made.

¢) Inter Green Period:

The patiod of time between the finish of ons phase and the start of the next phass to
appear. The start and finish points of each type of phase are defined as follows:

Type of phase Start point Finish point

Vehicle Start of green period End of maximum or fixed
green psetiod

Padestrian Start of steady gresn man End of steady green man
period period

d) Maximum (or Flxed) Green Perlod;

The time that a green signal can continue after demand has been made by traffic on
ancther phase.

e} Minimum Green Period:

The duration of a green signal following the extinction of a red signal during which ne
change of signal lighits can accur.

f} Offset:

The difference in time between the start of stage 1 at a nominated signal controfler and
the start of stage 1 at another signal controller in the same linked group of controllers. The
offset far the nominated controller is defined as zero. The offset for all other controllers in
the {inked group is the time, in seconds, of the start of stage 1 af those controllers after
the start of stags 1 at the nominatad controllar.

g} Phase:

Any movement, or cornbination of movemaents, that are always signaled fo proceed
simultaneously and receive the same indications. Two or more phases may overlap in
fime. A phase Is usually considered as commencing at the start of the green display and
ending at the start of the amber display to the traffic streams for the phase in question. A
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series of phases is usually arranged in a predetermined order but some phases may be
omitted if not demanded and If it is safe to do so.

h} Stage:
A condition of the signal lights which permits a particular movement of traffic.

Any time period during which the movement pattern remains unchanged. A stage is
usually determined from the start of an amber perlod and always ends at the start of the
following stage. Stages usually, but not always, contain a green period. They are arranged
to follow each other in a predetarmined arder, but stages can be omitted, if not demanded
to reduce needless delay.

) Stage Demand:

A call from a vehicle detector, or pedesirian push butfon for a particular movement to be
served,

I}  Stage Extension:

A call frorn a vehicle detector to extend for a pradstermined time period, a grean period
currently being served.

k) Slgnal (ot Timing) Plan:

The sequence of stages, and their duration and the mode of operation that governs the
operation of a controller at a selscted tima. In linkad systermns, the plan also defines tha
offsets.

6.2.3 Standards

Operating facllities, timing ranges and other features described In these specifications
represent the minimum standards with which traffic signal contrellers shall comply and the
Contractor shall state to which intarnational standards the squipment has bean designed.

6.2.4 Controllers
6.2.41 Contreller Types

Controllers are requlred for both Junction signals and for pedestrian crossings and all
controllers shall employ microprocessar technology.

6.2.4.2 Junction Signal Controllers

The operational requirements described hersin are expressed In terms of stages and
signal phases for the sake of clarity. It is not the intention fo exclude conirollers designed
on a different basis {e.g. those which step through a discrete number of steps in each
cycla, and switch signal groups at pregrammable polnts Inh the cycle), provided the
required signal aspect sequences are obtained, the basic timing intervals specified are
timed, and the spacified flaxibility iz obtained,

The vehicle signal aspect sequence shall be Red, Green, Amber, Red.

The pedestrian aspect shall be Red man, Green man, Flashing Green man, Red man.
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Controllers shall be capable of operation in any of the following modes:

= Automatic: This s the normal mode of oparation. Whan in this mode the controller shall
operate automatically, with stages following each other cyclically in accordance with the
operational requirements specified herein.

*  Manual: In this mods the controller shall move from stage to stage undar the control of
manual stage selection push-buttons provided on the police panel, subject to not violating
any minimum green periad or prohibited stage to stage move.,

s Flashing Amber: in this mode all amber aspects shall flash at a rate betwesn 55 and 65
flashes per minute with approximatelyaqual on and off intervals. This moda shall normally
be infroduced by the following sequence:

- The running stage terminated by & steady amber leaving slgnal {subject to the expiry of
the minimum green pericd);

- All amber aspects shall flash and all other vehicle and pedestran signal Indications shall
be extinguished.

The flashing mods shall be cancelled by the switch on sequence.
Controllers shall be capable of multi-plan operation, and of oparating in a linked system.

All controllers shall be equipped as spacified here in and shall be capable of axpansion by
the addition of at least two stages and two phases on site gt future date.

Pedestrian phases shall be capable of running either concurrently with vehicular phases
or separately.

The following timing intervals and ranges shall be provided for each phase:

Minimum Green B-15 seconds in 1 second steps preset,
Maximum {or fixed} green {vehicle 10-80 seconds in steps of not more than 2
phases) seconds, adjustable.

Steady green {pedestrian phase) 5-20 seconds in 1 second steps adjustable,
Amber 3 secands unalterable

Intergreen (minimum value) 0-12 seconds in 1 second steps, pre-set,

It shall be possible to set different intergreen periods for each possible phase / phase
change. It shall be possible o extend an intergreen period under certain conditions when
specifled.

Pre-set and unalterable timings shall not vary hetween different plans. Facilities for
diffarent adjustable timings In different plans shall be provided where specifiad.

It shall be possible to allocate available phases to the stages in any combination subject to
the method of control, traffic requirements and safety consideration. A phase may be
defined as:

Fixed time. A fixed phase is a phase which is not dependent on detactor or push-bufton
operation. Fixed time phases will therefore appear at least once in a cycle (if required by
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a)
b)

<)

6.2.4.3

the plan in operation) and will operate for a fixed period, These phases may ke considered
to have a confinuously stored permansnt demand.

Signal changes shall normally operate in 8 predetermined cyclic order. When cperating
under manual mods, stages shall appear as called, subject to any constraints imposed.
Facilities shall be provided for imposing constraints on stage to stage movements. These
shall include prohibition of certain stage changes, and the automatic calling of stages to
precede or follow certaln stages.

Each controller shall be equipped to provide at least six timing plans. Each timing plan
shall define the maximum gresen periods for each stage, the stage sequence and also the
maode in which each stage shall operate. Plans for linked controflers shall also define
offsets. One plan shall be desighated as a "fall back’ plan, The signal timings defined for
this plan shall be used when the controller is operating in the isolated mods. Flashing
amber shall be regarded as a plan additional {0 the specified changes of plan, It shall be
possible to vary the stage sequence and to introduce or omit selected stages in different
plans. It shall ba possible to programme a plan change:

On avery day of the week.

On every day, Saturday to Sunday.

On avery day, Monday to Thursday.

On Fridayonly,

The number of programmable plan changes in a week shall not be less than 24,
Plans shall be changed automatically at times of the wesk deflned by:

Day of week.

Hours.

Minutes.

Plan changes shail occur within 1 second of the programmed time. Controllers in linked
systems shall take up their new offset ralationship within one cycle on change of plan., To
achieve this, they may cycle rapidly through their sequence, but no green period shall be
less than the pre-set minimum.

It shall be possible to introduce the manual or flashing modes by operations of a special
switch on the police panel.

It shall not be possible to switch off all signal aspects without opening the rmain door of the
coniroller,

Pedastrlan Crossing Controllers

Pedestrian crossing signals normally display green signals to traffic and red signals to
pedestrians.

A pedestrian demand (operation of a pedestrian push-button) shall initiate the sequence
specified herein provided the fixed vehicle period which commenced timing after the
previous pedestrian sequence has expirad.
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Vehicle and pedestrian signals and associated timings at pedestrian crossings shail be as

follows:

Vehlcle Signals Padestrlan Slgnals Timing

Green Red Man 3 seconds unalierable

Red Red Man 1 to 20 ssconds in steps of
1 second, adjustable

Red Steady Gresn Man 2 to 10 seconds In steps of
1 second, adjustable

Red Flashing Green Man 2 to 15 geconds in steps of
1 second, adjustable

Red Red Man 3 seconds, unalterable

Graan Red Man Fixed vehicle petriod 20-90 seconds

in steps of 1 second, adjustable.

A demand raglstered at any time after the end of the steady Graen Man peticd shall be
stored until the expiry of the fixed vehicle period. If no demand hag been registered before
the expiry of the fixed vehicle period the controller shall rest in its normal state until a
demand is registerad wheraupan the sighal sequences shall be immediateiy initiated.

6.244  Linking

Controllers may be required {o operate in 8 coordinated network. These conirollers shall
operate on a common cycle tme. Within the network the start of one controller will be
designated “time zero” for reference purposes. Offsets for all other controllers in the
network will be related to this reference and will be defined for each signal plan.

Co-ordination shall be implemented by either cabled or cable less techniques,

The designation of one controller in & network as a reference doas not imply that it must
be the source of co-ordinating signals (Master controller) in a cable linked network. The
Contractor is free to choose which controller to equip as a master and which as local
controllers,

In cable linked systems the controller equipped as a master shall, as a minimum, transmit
a signal to all local controllers ance per cycls to Indicate time zero, and appropriate signals
to indicate which plan is in operation,

Absence of any plan signal, or of the time reference signal, for more than 180 saconds
shall cause the local controllers to operate in an isolated mode.

The controller equipped as the master shall also transmit signals to cause selected local
controllers to operate in the flashing mode.

Pedestrian demands registered by pedestrian controllers in linked systems, shall be
stored until the offset time is defined in the linking plan has expired whereupon the
controller shall Immediately commence the signal sequance. It shall be possible to define
two independent offsets within the common cycle fime.

Evrakin elektronik imzah suratine hitp://e-helge.gth.gov.ir l%dresinden SEEAZGRS QM) -HA5A-BRY-3eA T2 4RO E MG B Hle wxhpeldinydonin..
BELGENIN ASLI ELEKTRONIK IMZALIDIR, e

SUT0 sayil Kanun garedings glvanil elakdronik imze ile mzelanmistir I sDEEE7A-0ba2-46d1.a023-a84 T45604556-7TO1L600. By kod (I hilps Mevrak tim. o1y, vavrakdeqrulama adrasinden dedrulayabilirsiniz



TORKIYE IHRACATGILAR MECLISI 17.01.2019 11:29:03 15/43

6.2.5 Timing and $tandby Power Sources
6.2.5.1 Real Time Clock

This facility shall be realized by a precision 24 hour / 7-day clock. This cleck shall be used
far plan selection and synchronlzation.

The seven-day clock shall maintain correct time with an error of less than 1 second in one
month providing the amblent temperature Is within the range detailed in this specification.

During mains power failure, the real time clock shall derive its powar from a standby
pOWEr SoUrce.

6.252  Power Supply Standby

In the event of & mains power failure or disconnection or the removal of circuit boards
from tha controller the following facilities shall be supported by a standby power saurge:

a) The real time clock.

by  The fault log.

¢) Plan data amendmants.
d) Timetable amendments.
e} Timing amendments.

in addition, any other data that is required for the correct operation of the controller shall
also be preserved during powaer failure.

The real time clock and other facilities shall be preserved for a minimum period of 24
hours in the absence of mains power.

6.2.53 Start-up Sequence

When mains power is applied to the controller, all the signal lamps are switched on, the
controllar shall enter the flashing amber mods for 5 seconds,

6.2.6 Microprocessor Integrity Checks
6.2.6.1 Phase Monltoring

The actual status of the phase drive outputs shall be continuously monitored. This status
shall be checked against the switching commands ag initiated at the microprocessor
control level. If a discrepancy is detected the controller shall initiate a flashing amber
sequence and full details shall be entered into the fault log. The status shall be checked
by a sensor that monitars the voltage to the green signal lamps at the output of each
phase drive. The controller shall check that the status of the sensor agrees with the
switching commands issued by the migroprocessor.
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5.2.6.2 Green Confligt Monitor

The controller shall be equipped with facllities to prohibit the display of graen signals on
any two or more conflicting phases. Two independent systems shall be provided at least
one of which shall be independent of the controller microprocessor.

The phase conflict checks shall utilize complstely independent paths and shall involve
reference to two separata conflict matrices,

The monitoring system shall operate in a failsefe mode and it shall not be possible for the
system to be disabled.

Test facilities shall be provided for each phase green so that a conflicting condition can be
simulated in order to check that both green conflict monitars operata.

The Contractor shall provide details of the technigues used to prohibit the display of
conflicting graen signals,

6.2.6.3 Flashing Amber Sequence

If the phase monitor(s), the green conilict monitar, or the watchdag detects a faillure, the
slgnal lamps shall be switched to flashing amber within 500 milliseconds of the fallurs
being detected.

A contactor shall be used o switch off the sighal lamps in the avent of a failure. When the
controller is operating carrectly the contactor shall be held in the operated condilion. In the
event of a failure or power loss the contactor shall release.

A circuit separate from the main controller microprocessor shall be used to provide
flaghing amber. This circuit shall be operated and connectad to the amber signal lamp
drivers by the release of the contactor specified above.

6.2.64 Memory Devices

The controller firmware and site configuration data shall be held in non-volatile memory. in
addition, a complete set of timing paramaters shall be held in non-volatile memory. Any
non-volatile memory used shallbe re-programmabie.

The controller shall be equipped with a facility such that the data contained in the non-
valatile memory can be transferred to the read / write memary during normal operation,
the controller will operate with the data held In this read / write mamory.

A facility shall be provided to alier the timing data held in the read / write memory via the
monitoring and control facllities. The controllar shall parform a rangs check on the data,
and display any faults, hefore the data is used to update the read / write memory. The
range parameter (Upper and lower limits) shall be stored in the non-volatile memory and
shall be considerad as site configuration data and thus not alterabla on site.

6.2.6.5 Data Infegrity Checks

Each of the individual memory devices used shall be tested by sum-check techpigues.
Each memory device shall incorporate Its unigue sum-chack value se&t according to the
information it contains. On startup, all memory devices shall be individually sum-checked.
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The firmware and fixed data held in the non-volatile memory device shall not self-corrupt
as a result of program / operating error or malns powst disruption.

Following the detection of a sum-check error, the fault shall be logged, subject {o the error
not Inhibiting this, and the controller shall inltlate a flashing amber sequence.

in the event of corruption of timing data contained in the read / write memory being
detacted during narmal operation, the data contained In the non-volatile memory shall be
used for the operation of the controller. The fault shall 2lso be logged.

6.2.6.6 Microprocessor System

The correct operation of the microprocessor system shall be monitored by means of &
watched timer. This shall inglude the important parts of the operational program. The
watched reset period ghall not exceed 500 msec.

6.2.8.7 Fauit Log

A fault log shall be provided in the read / write memory for storing information on faulls
detected during the apsration of the cantroller. This information shall be protected against
mains failure,

The fault log shall contain at least Information relating to:
a) Identity of faulty detector channel {s) (this shall include pedestrian push buttons);
b} Green conflicts with ldentity of phases involved;
¢) Identity of phase monitorfaulis;
d) Memory corruption (g} / failure {s);
e) Pre-set timer faults;
f)  Plan and timer faulls;
g) Real time clock failure, and

h) Pedesirian coniroller faults.

6.2.6.8 Diagnostic Facilities

Facilittes shall be provided to assist the maintenance personnel to aagily diagnose fault
conditions.

Any fault that cceurs relating to compeonents, Interfaces, peripheral equlpment, functional
integrity {e.g. pragram looping, excessive interrupts, intermittent errors, read / write
access failure etc.) shall be stored. The diagnostic facilities will allow this information to be
ratrisvad for analysis.

Faciiities shall be provided for checking the correct operation of all input/ output devices.

Facilities shall be provided for testing the correct functioning of sach meamory coemponent
incorporated in the controller,

All intermittent errors shall be recorded,
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627 Adjustment and Maintenance Facilities
6271 Facllities

Facilities shall be provided for the monitoring and adjustment of the controlier. These
facllities shall be In addition to the manual control facility provided an the polica panail,

Monitoring and control facilities shall be provided with in the controller housing, accessible
only after opening the maln controller door. They shall ba of two catagories:

- Those accessible by traffic Engingsrs and maintenance personnel, and
- Those accessible by maintenance Engineers only.

Access to these facllities shall be eithar via a keyboard / switch assembly and displays
built in to the controlier, or via an interface into which a hand — held control device may be
plugged. Any alternative interface proposed shall be fully described. The description shall
include full details of electrical and mechanical design, and also of any transmission
protocol employed.

6.2.7.2 Traffic Engineering Facilities
The following operational monitaring and display facilities shall be provided;

a) System time /day.

b) Fauitlog.

¢} Running stage.

d) Phase status and the status of all the associated phase timers.
e) Planinoperation.

fy  Operational mode.

g)  All phase timing periods.

hy  Plan data.

iy Timetable dats,

The following control functions shall be available at this level:

a) Selsction of operating mode,
b) Manual stage control.

c) Switch — off signal aspectiamps.

These facilities shali be directly available at the keyboard / display or interface,

6.27.3 Enginesrs Facilities

These facilities shall also be available via the same access means as for traffic Engineers,
but shallin addltion require the operation of a key switch. It shall only be possibie 1o ramove the
kay from the key switch when in the “off" position,

The following faciiities shall be available:
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&) Alteration to all phase timed period values in the stored operational parameters (withinthe
permitted limits).

b} Alteration to all timetable and plan data.
c) Setsystem time.

d) Clear fault log.

e) Display data in any memary address.

f)  Change data contalned In a any read / write memoty address.

6.2.74 8lte Configuration Data and Firmwars

Modification of a site configuration data or controller firmware, held in non-volatile
mamary, shall only be alterable by changing memory devices,

6.2.8 Electricat Regulrements
6.2.8.1 Mains Supply

All equipment shall be sultable for operation on a nominal 220 volts 50 Hz single phase.
A.C. supply.

The equipment shall operate satisfactorily with any combination of variations of nominal
voltages of +10%-20% and variations of the supply voltage frequency of + / - 4%.

In the svent of malns supply intarruption equal to less than 50 milliseconds, the controller
shall continue to operate correctly. In the event of a mains fallure greater than 50
milliseconds the controller shall shut down in an orderly fashion for the duration of the
rmaing interruption without a malfunction occurring.

6.2.8.2 Controliet Matns Power Supply

A double pole switch with a differential circuit breaker of minimum rating 16 amp in the live
lead or approved alternative shall be provided to Isolate the malns supply fram all
equipment in the controller housing. This shall incorporate an earth leakage circuit
breaker,

A separate fused isclating switch or approved aliernative, which does not break the
neutral connaction, shall be provided to Isolate the controller aquipment from the malns
supply.

A separate fuse and Isclating switch shall be provided for extingulshing the traffic signal
lamps and pedestrian "WAIT" indicators without interfering with the supply to the controller
operating circuits, phase moniters etc.

A separate fuse and isolating switch shall be provided for the power supply to detector
equipment,

If internally illuminated regulatory signs (supplementary aspecls) are required, they shall
be fed from separate fuses,

Evrakun elektronik imzal suretine httpe//e-belge. gth.gov.tr ngrcsindcn GEFARAS QiUE)- N5 - B B -GeAF2ABOB HAS Bundih e wobipfbiTliwinie.,
BELGENIN ASLI ELEKTRONIK MZALIDIR. g6

507U gayili kanun geredings glvenll elakironik imza ila mzalannuslir I sPEEETA-DbaZ-4id1-ab23-0047356Cab5e-7 TG00, BU Kod ila NUPS Mevrak Hm.org Wavrakdegreiama adgrasinden dodrulayabiirsiniz.



TORKIYE IHRAGATCILAR MECLISI 17.01.2018 11:29:03 20/43

A switch socket shall be provided as an outlet for maintenance tools and test equipment,
This socket shall not he isclatad by the fused isclating switch specifled herein.

Contactors shall be installed as necessary, for the contral of special signs.

6.2.8.3 Protective Requirements

A cable earth continulty connection bar of approved deslgn shall be fitted within the
controller housing. The cable earth connection bar shall be electrically connected to the
controller rouging including access doors,

A voltage greater than or equal to 50V DC or AC shall be rated as a dangerous voltage.
All equipment or units working at a dangerous voltags shall he protected by an approved
cover, which shall be removable. The cover shall have a labe!l with the dangerous voltage
value and the word "DANGER” in English and Dari. The voltage shall be indicated.

Terminal strips and terminals shall be clearly and indelibly coded. Terminals carrying
mains electrical power shall be separated from gther terminals. Not more than three cable
cores shall be retained by any terminal.

6.2.8.4 Signal Lamp Switching

Traffic signal lamp switching shall be solid state devices. The Contractor shall provide full
technical details of the device used and all associated features. Due congideration shall
have been given to output menitoring, fail safe features, transient loading, heat dissipation
and ease of replacement. The device shall be adequately protected to avoid damage due
to short circuit or earth connectlon of the drive outputs, signal lamps or cable.

The signal lamp switching units shall have an expected life, under normal operating
conditions, of at least five million switching operations when driving a load of 10 lamps on
the same phase and of the same aspect color, complete with ransformers and 50 metres
of aspect cable to each lamp.

6.2.8.5 Detection (Net Provided)

The controller shall be capable of accepting inputs from a minimum of 16 detectors.
Thase may be inductive loop units, microwave detactors or other appraved detectors for
vehlcla detection, pedestilan push-buttons or switeh Inputs.

It shall be possible to allocate any detector Input to any function.
It shall he possible to simulate the operation of any detector.
It shall be posslble to cause any detector to demand and / or extend any stage / phase.

All detactors shall ba monitored for changes of state. Any detector that does not change in
state during a period which shall be adjustable between 6 and 18 hours shall be regarded
as faulty and details shall be entered in the fault log.

6.2.9 Mechanical and Construction Requirements

§.2.91 Controller Housing
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The controller housing shall be of galvanized stesl, construction and sultably treated to
protect against corrosion. Controller housings cooling fans will not be accepted. Double
skin construction as an aid to cocling is acceptable.

The housing shall be dust and rainproof with doors protected by af least 2 locks. The
doors must be secured against unauthorlzed entry by high security and vandal-proof, key
opsrated locks. The type of locks fo be used shall be subject to the approval of the
employer. For each controller, not less than two keys for each type of lock used including
that for the police facilities flap, shall be supplisd.

All exposed metal parts of the housing shall receive a minimum of three coats of colour
paint. A coating of sprayad molten zinc wlll be accepted In lleu of the first two coats
mentioned.

Appropriate means shall be provided for the proper support of all cables,
Canfroller housings wider than 800mm shall require front access only.

The controller housing shall be capable of housing all of the following in addition to the
controller:

a) Detectors.
b) Termination blocks for connections to remote equipment signs, detectors etc.
c) Power supplytermination.

The controller housing shall contain a pocket to hold the basic controller data sheets (A4
booklet).

8.2.9.2 Control Agcess

Actess to basic manual control (Police) facilities shall normally be gained by a key without
opening the main controller deor. The key shall be the same for all controllers, but shall be
different from the key required to open the main cortroller door. All of the push buttons
and indications given below are called police facilities.

Accass to other facilities and to the control modules shall be provided by means of the
main controller door(s).

The palice panel shall be equipped with push-butions or switches to allow the following
coniro! actions o be carried out:

a) Controller mode selection. !t shall be possible to select any ane of four operating modes:
- Automatic (normai).
~ Manual
- Flashing.
= Allred.

b) Manual stage selection. One push-button shall be provided for each stage. These shallbe
operative whean the manual mode has besn selectad.

¢) Manual selection of all red. This shall be affective when the manual mode has been
selected.
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indications shall be provided to indicate:

- The running stage.
- The operating made,
- Controller fault.

FPush-buttons and indications shall be labslled.

It shall not be possible to switch off all signal aspect lamps from the police facility.

8.29.3 Identification of Equipment

All controle, indicators, and power protection devices shall be clearly marked in an
approved manner to indicats their function.

All modules shall be clearly marked or labelled with a function code or title, type number
and serial nurmber,

Components shall not be marked with circuit references. The markings shall be either
adjacent to the component or annotated on the diagram or photegraph of the unit in a
relevant handbook or manual. Marking required for controls, maintenance or warnings
shall be adjacent to the parts concserned.

6.2.10 Environmeantal Tests
6.2.10.1 General

All traffic signal controllers shall be capable of passing the tests in this section or other
equivalent tests as agreed by the Engineer. Where the Contractor proposes to test his
aguipment to other national testing standers, he shall provide full details, The general
standards required are as specified in this section. Two samples shall be tested unless
directed otherwise by the Engineer,

§.210.2  DryHeat
No preconditioning is required.

The test shall be conducted with the egquipment in an operating condition, and any loads
simulated where this is likely to affect the tests. In particular, for traffic signal controllers,
lamp loads should be simulated.

The severities shall be:
- Temperature 55 deg. C + /- 2 deg. C.
- Duration 16 hours.
The equipment under test shall operate In accordance with Its spacification:
) After introduction into the test chamber, but before the period of exposure;
) After the periad of exposure but befare the period of recovery;
¢) Atabout5 deg C increments during the period of recovery; and
)

After the period ofrecovery.
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The equipment shall be visually and mechanically checked before and after the test,

6.2.10.3 Damp Heat

The squipment shall satisfactorlly pass the darmp heat test. The test shall be for one cycle
only.

6.2.104 Simulated Solar Radiation

The equipment shall satisfactorlly pass the simulated solar radiation test In accordance
with international standards.

During the test, the temperature shall be monlfored at points whers, In the opinion of the
testing officer, the temperature is likely to have most significant effect upon the
aquipment,

This might be adjacent to components which have the lowest specified operating
temparature and in the area likaly to become the hottest during the test. If the temperaturs
measured at any point excesds the specified operating temperature of any component,
the equipment shall be judged to have failed the test.

The irradiation plan shall be that which, in the opinion of the testing officer, most
accurately simulates the equipment's operating conditions.

The test shall ba conducted with the equipment in an operating condition and any loads
simulated where this is likely to affect the tests, In particular, for traffic signal controllers,
lamnp loads should be simulated.

Procedure shall be used, with the enclosure temperature kept at 40 deg. C during
irradiation and a humidity of 80% for the test duration.

No forced alr flow around the equipment shall be provided.

The test duration shall be 3 cycles.

The equipment under test shall operate in acsordange with its specification:
a) After introduction into the tast chamber, but before the period of exposure.
b) Atthe end of each irradiation period.
¢) Atthe end of each cycle.

After the test, the equipment shall be visually and mechanically checked.

6.2.10.5  Vibration

The equipment shall satisfactorily pass the vibration (sinusoidal) test in accordance with
international standards.

The frequency ranges to be used shall be from 1-35 Hz.
The vibration amplitude shall ba 0.75mm.

The endurance in each axis shall bs 100 swesp cycles. Endurance testing by sweeping
only ls requirad.
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The equipment shall be electrically tested to ensure that it meets its specified
performance at the baginning and end of the test after the completion of testing In each
axis.

The equipment is not required to be operational during the testing.

At the compeliation of the test the equipment shall be visually and mechanically checked
and Inspected,

6.2,10.6 Driving Rain

The driving rain test shall be in accordance with international standards. The shower
heads shall be aimed directly at all vulnerable points.

The equipment shall perform according to specification before and after the test. There
shall be no evidence of water Inslde the squipment snclosure after the test, The controllar
shall provide details of any limitations which might be required to testing the controller with
the police facilities flap open. If it cannot be so tested the controller shall provide evidence
to the satisfaction of the Englneer that it will operate with the flap opean In heavy drving

rain.
€.3 Signal Heads and Pedestrian Push Buttons
6.3.1 Description

This section describes the operational and constryction requirements for traffic signal
heads and pedestrian push - buttons.

6.3.2 Definitions
For the purpose of this specification, the following definitions shall apply:

«  Slgnal aspect: an optical system which produces light or a light pattern of specliied sizs,
color and shape,

=  Signal face: A combination of signal aspects which together provide a continuous display
of control information to a traffic stream.

+  Signal head: An assembly of signal aspects presenting one or more signal faces,
rmaounted on a signal pole.

+  Vehicle signals: signal faces providing control Information to vahicle drivers.
*  Pedestrian signals: signal faces providing control information to pedestrians.

+  Phantom: A reflection of sunlight and sky light from the internal optical surfaces for the
signal aspect, normally the reflector.

»  Spectral reflactlon: a reflection of sunlight and sky light from the outer surfaces of the
optical system of the sighal aspect, sither from the lens surface of, In the case of a
pedestrian, arrow or tram aspect, from the mask which defines the symbol displayad.

Bvrakin elektronik imzalr suretine hitp:ffe-balge.gth gov.tr adresi%den GLFARIE MRS AGE-DIB-BeRT24BA0 BAD Rundby, e axfipefiiiineiinsio
BELGENIN ASLI ELEKTRONIK IMZALIDIR. ace

SO7Y sayih Kanuo garedinga glvanll 2lakironiy isza e mzalannustie | aBUEETAlDhAL-4501-ab23-a04 T 56CaB56.T TOIBH0), Bu Koa ila hlipa Mevrak tim.ory iaveakdearulama adrasinden dodrulayabilirsiniz.



TORKIYE IHRACATCILAR MECLISI 17.01.2019 11:29:03 25/43

6.3.3 Arrangement of Aspects
6.3.3.1 Vehicle Signals

Each signhal face shall, unless otherwige specified, contain three aspects, arranged
vertically. The colorad lens of the upper aspect shall be red, the middle one amber, and
the lower one green. In addition, red, amber or green arrow aspects may be used and
may sither replace, or ba in addition to the standard full aspacts.

Supplementary aspects shall be provided where shown on the drawings or directed by the
Engineer. Blue mandatory turn supplementary aspects shall be provided wherevar
directional arrow green aspects are to ba installed. The Contractor shall provids details for
the approval of the Engineer of supplementary aspects which are to be illuminated,
showing his proposed method of fixing to the signal head. The following symbols will bhs
required:

- No right turmn.

- No left turn.

- Noentry.

- Ahead only.

- Turn left.

- Turn right.

All aspects onh pole mounted signal heads shall have a diamater of betwean 200 mm and
210 mm.

6.3.3.2 Pedestrian Signals

Each sighal face shall contain two aspects arranged vertically. The aspects shall be
circular with diameter of between 200mm and 210mm. The upper aspect shall show a
standing red man oh a black background. The lower aspect shall show a walking green
man on a black background.

6.3.4 Optical Parformance

The signal aspects shall provide an optical performance particularly with reference to
phantom and spectral reflection which mests the requirements of at least one of the
following standards:

a) British standard.

b) Institute of transportation Enginsers.
¢} Germ DIN.

d) European standards.

g} Any other independent standard with full aptical requirements similar to (8) or () or (c) or
{d) abova and which is approved by the Enginssr.

The Contractor shall submit details of the standards that the aspects meet including
details of differances batwasn any other standard and the British or German standards
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and shall submit copies of certified, independent test reports showing that their aspects
meat tha requirementis of the standard.

a) When the aspect is switched off it shall give a uniform, near black appearance with no
visible phantoms, or spactrat reflaction.

by For the pedestrian and arrow aspecis, when switched on, the contrast between the
luminated and non-lluminated portlons of the aspect shall be such that the intendsd
indication is completelyclear.

ItIs the rasponsibilify of the Contractor to satisfy the Engineer that tha signal aspects meast
these requirements.

6.3.5 Gonstruction of Signal Heads and Visors

The materials ussed shall be polycarbonate, resistant to high temperatures and ultraviolet
light, and the form of construction used shall be such as to ensure that the signal head
has adequate mechanical strength and durahility to withstand the conditions of installation,
operation and maintenance. In particular it should be capable of withstanding winds of up
to 160kph. The colour of the signal body and visors shall be black.

Materlals, fixings and fastenings used shall sither be inherenfly corrosion resistant, or
shall he treated to preventcorrasion.

The material, shall be capable of withstanding the action of direct sunlight, and
temperatures of between 0 deg. C and + 70 deg. C without significant deteripration of
mechanical strangth, or change of color,

The signal head assembly shall employ sub-unit construction such that aspects can be
arranged into the varlous conflgurations required. It shalt be possible to replace individual
sub-units reasonably easily for maintenance or cther reasons, and also add sub-units,
such as green arrow units, when required.

The design of the signal head shall be such that the overall assembly is as compact as
possible, particularly regarding width,

The signal head assembly shall be provided with fagilities which will allow it 1o be mounted
on a standard signal pole. The mounting arraignment shall be such that, after attachment
to the pole, the signal aspects can be adjusted, both horizontally and vertically to aim them
appropriately for the trafficsituation,

The construction of the signal head shall be such as to prevent rain and dust entering the
aspect. The access provided for lamp replacement and any necessary cleaning shall be
such that access can be easily obtained and when maintsnance is complete, access
doors or flaps can be easlily and securely closed and sealed.

All signal aspacts shall be fittad with visors. Visors shall be of sufficlent size to adequatsly
shade the aspects and to minimize phantom effects. Where specified, or made necessary
by site conditions, deep or gpecially designed visors shali be provided which give a very
dirsctional view of the signal aspect.

Lamps shall be of a long life, incandescent gas-filled traffic signally type, of sufficient
wattage to produce the required optical performance. Ths lamp holder shall provide a
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positive and accurate location for the lamp and a reasonable heat conduction path to the
reflector. Location and heat conduction by lamp pins alone Is not acceptable,

The material used for lenses shall also be of polycarbonate.

The Contractor shall submit full constructional and assembly detalls and llfustrations to
show how the requirements of this section will be met.

6.3.6 Fixings

Suitable means shall be provided to firmly fasten brackets and signal heads to poles and
to allow adjustment where required. All nuts, bolts, fastenings, hinges, brackets and other
fixings shall be of non-corrodible material or suitably treated other material to prevent
corrosion.

Vehicle sighal heads shall normally be fixed with the center of the amber aspect 2.8m
from pavement level. Signal heads on high masts shall be fitted so that the lower part of
the signal head is at least 5.5 m from the carriageway suiface,

Pedestrian signal heads shall be fixed with the center of the red mian aspect 2.3 m from
pavement level,

Tram signals shall be fixed with the center of the lower aspect approximately in line with
the eve of a driver stopped in front of the signal,

The combined assembly of signal head, fixings and pole shall be such as to provide
adsdquate stability in wind velocities up to 180 km/h,

8.3.7 Termination

Signal heads shall incorporate terminations for signal cables.

6.4 Signal Installation
6.4.% Description

This work shall consist of the supply, installation, testing and placing into servige of traffic
signal equipment, all as shown on the drawings or established by the Enginesr.

6.4.2 Materlals

Materials and equipment shall comply with the requiremenis of specification.

6.4.3 Installation

The Contractor shall be responsible for the complets Instaliation of all wiring, distribution
of power from the power source to the control foundation and to all eguipment and
components of all system, the complete Traffic System with all subsysiems, control
systems, and all related work as speclfied hersln, as requires for the complete
installations and as directed by the Engineer.

The Contractor shall contact the power Ristribution Division of the Kabul Municipality by
the help of PMU of Kabul Municipality to arrange for the electrical supply for the
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controllers. The Contractor shall comply with the requirements of the Power Distribution
Division for the service connection. There shall be no separate payment for service
connection deemed o be including in the quoted rate. The cast of service connection
work shall be an incidental part of the bid prices of other items of wark in the Bills of
Guantities,

Unless otherwise approved by the Engineer in writing, no installation shsll teke place
without the Engineer's presence and supeatvision. Such prassnce and supsrvision of the
Engineer shall in no way relieve the Contractor from his responsibility of installing the
traffic system and its component properly and according to proven Engineering standers
and practices so that the Traffic System will function and operate to the satisfaction of the
Engineer after installation.

If the Engineer determines, as the sola judge of such determination, any time prior to the
issuange of the written final acceptance cerlificate, that any equipment, competent part
and / or appurtenance of the Traffic Control System is improperly installed, such
equipment, competent part and / or appurtsnance shall be removed and rainstalled, with
new parts and components if necessary in the judgment of the Engineer, by the
Contractor at his own expensa.

The work of trenching road and placement of ducts shall alsc be undertaken by the
Contractor, The supply and Installation of cabling shall be the responsibility of the
Contractor.

6.4.31 Controllers

The Contractor shall set out the positions of all signal controller cazes, at the locations
shown on the Drawings. If during the coursé of setting out or after excavation he discovers
any obstructions that will prevent the placing of any controller in its designated position he
shall propose an alternative position for the approval of the Enginser.

After the controllers at each junction have heen installed, the Contractor shall assemble
and Install all other aquipment of his supply, including the laying and terminating of all
cables.

The ends of all cables that have baen cut to length shall be properly sealed immediately
they are cut, unless they can be terminated the same day. The armoring of all cables shall
be electrically bonded together in the controller case, and to controller cases and signal
potes. Cable ends shall be bound with PVC tape after tarmination of the conductars. All
cables shall be adequately supported on cable clamps or gland plates.

When each signal installation has been completed and has passed its Test after
installation, the base of the controller case shall be sealed with epoxy resin and damaged
paint work on any part of the instailation made good, to the satisfaction of the Engineer.

6.4.3.2 Slgnal Heads

Signal heads shall be comprised of up to four signal faces, together with necessary
mounting devices capable of holding signal heads rigidly In place agalnst wind and other
external effects,

Evrakin elektronik Imzaly sureting hiip:/fe-belge. gth.gov. t.r adresindcn SEFAI5548-GOE)-H058- bR (3724 B0B EAS Bunidin e atip il i,
BELGENIN ASLI ELEKTRONIK IMZALIDIR. Fage

ST sayik kanae gersdinga glvenil sloklroolk Anza e mzasnmastr It abBEBTd-bial-4841-ab24-ae473050a556-T TUIGEUY. Bu Koa (18 MUps.Aaveak im orq. IFevrakdeaneiama sarasinden dogrulayspiirsinz,



TURKIYE IHRAGCATGILAR MECLISI 17.01.2019 11:29:03 29/43

The Contractor sheall adjust the direction of heam of all signal faces as directed by the
Engineer.

After installation and prior to testing and commissioning, the Contractor shall fix white
crosses over all signal heads, to indicate that the signals are not In uss,

All instaliation work and matsrials shail bs to the satisfaction of the Enginear.

£6.4.3.3 Cables

Signal cablas shall be 4-cores, armored, 600 7 1000 v grads, with a conductor cross —
section of 1.5 sq. mm {(nominal). Linking cables shall be 5-pairs, each conductor of 0.9 — 1
3g. mm (nominal}). No voltage in excess of 80v (d.c.) or RMS (a.c.) shall ba applied to
linking cables. Cable terminations shall be mechanically and electrically sound and able to
withstand all traffic — induced vibration.

At least one signal head associated with each phase shall be connected to the controller
via a gable separate from the cable feeding the remaining signal head(s).

The signal cables will be laid in ducting. The ducting will be 160 mm dia PVC duct and will
have been provided with pull wires and draw pits.

Signal cables shall provide continuous conductors and shall not contain joints. Any
interconnections required between cables shall be carried out on terminals installed above
ground within signal poles. Each signal cable shall have 2 m of spare cable colied in the
draw pit (pull box) at the controller base, and 3 m of spare cable coiled in the draw pit by
the pole. All signal cables shall be marked at each snd to indicate their function and
connection. They shall also ba marked in sach draw pit they pass through. Cable marking
shall be designed to last the life of the cable.

6.4.4 Tests and Placing in Service

Traffic Signal Equipment and Installations will be accepted for installation by the Engineer
fallowing inspection and tests:

a} At the Confractor's Depot;
b} Pre ~installation tests and

c) Post— installation tests.

6.4.4.1 Tests at the Contractors Depot

Tests shall be carried out at the Contractors Depot to demonstrate the correct operation of
the equipment. The Contractor shall provide suitable test faciiities and assistance,
including dummy loads, test swilches, eic. These facilities shall allow the equipment to be
testad cver the whole of the spacified voltage range. The test eguipment shall not include
termperatura or frequency tests,

The tests of controllers shall demonstrate the correct functioning of all standard functions
of the controller, in addition to those required for the particular instaliation to which it is
destined.
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The Contractor shall furnish to the Engineer a certificate for each controller supplied that it
has satisfactorlly pagsed the appropriate tests and that it conforms to the specifications.

6.4.4.2 Pre — Installation Testlng

Each piece of equipment, component, element and appurtenance, of the Traffic System
shall be individually tested by the Caontractor under the supervision and to the satisfaction
of the Engineer before installation.

Fre — installation tests shall emphasize proper operation and functioning of each unit of
equipment, component, element and appurtenance, whether manufactured and /7 or
assembled by the Contractor himself or supplied by a sub-Contractor or & manufacturer
other than the Contractor.

No pre — installation test shall be considered complete unless the unit being tested meets.
in the judgment of the Engineer, all the material, operating and performs criteria
established in the Contract Doguments.

Any unit that fails to pass any pre — installation test shall be so marked by the Enginger
and shall be replaced by the Contractor at his own expense until the replacement passes
all pre ~ installation tests to the satisfaction of the Enginesr. Repairing a faulty unit shall
not be acceptable. All costs associated with the pre — installation tests shall be borne by
the Contractor as an incidental part of his bid price for the unit being tested. No separate
paymant shall be mads for pre - installation tests.

No unit shall be installed in the field unless the Engineer issues a pre — Installation Test
Certificate indicating that the unit has passed requirad tests to his satisfaction,

The Engineer shall have the option of waving pre — installation testing requirements for a
group of like units, after testing a sufficlent number of units, randomly selected by him,
from such group of like units,

Satlsfactory passage of any unit in pre — instaliation tests shall not relieve the Contractor
from any of his responsibilities of equipment performance under this contract.

6.4.4.3 Post — Installation Tests

Foliowing the installation of equipment, components, elemants and appurtenances of the
Traffic System, the Contractor shall perform post — installation tests under the supervision
and to the satisfaction of the Enginasr.

Post installation test shall emphasize the functional operation and perfermance of a
system as wall as the performance of its componsnis.

Post — installation tests shall be considered complete unless the system and its
compansnts being tested meet, in the judgment criteria established in the Contract
Dacurmnents.

Any system or Its components that fail to pass any post — Installation test shall be replaced
by the Contractor at his own expense until the replacement passes all post — installation
tests to the satisfaction of the Engineer,
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The Contractor shall provide and set up all the test equipment necessary for post —
installation tests and shall conduct the tests under the supervision and to the satisfaction
of the Enginesr.

All costs assoclated with the post — installation tests shall be borne by the Contractor as
an incidental part of his bid price for the system being tested. No separate payment shall
be made for post = installation tests.

Ne system shall be started ~ up unless the Engineer issues a post — Installation Test
Certificate that the system has passed required tests to his satisfaction.

Satisfactory passage of any system in post — installation tests shall not relieve the
Contractor from any of his responsibilities of system performance under this Contract until
a final Acceptance Certificate is issuad by the Enginesr,

6.4.4.4 System Start-up and Initial Operation

Following the issuance of a Post - |nstallation Test Certtificate by the Enginger, the
Contractor shall start-up the system that passed the post — installation tests, and shall
continuously operate the system for an initial operation period of one month.

The Englnesr and the Employer's parsonnel shall ba present at the starf-up and inltial
operation of all equipment, components and systems.

Guring the initial operation period the Gontractor shall continuously observe and monitor
the opergtion of the system and shall make final adjustments and corrections to the
system to the satisfaction of the Englneer. If during the initial opsration perlod major
system and / or component defects are identified which, in the judgment of the Engineer,
require modifications o the system and / or its components, the initial operation period
shall restart following the complstion of the subject modifications to the satisfaction of the
Engineer.

8.4.4.5 Taking Over

When a system, started ~ up and initlally operated according to the reguirements of
clause 6.4.4.4 above, performs to the satisfaction of the Engineer during the initial
operation period of one month, the Employer shall take over the work in accordance with
the Contract conditions. The taking over shall not rellsve the Contractor from his
respansibilities conceming the performance of the system and maintenance
responsibitities.

6.5 Pales and Mast Arms
6.5.1 General Description:

The signal poles and mast arms shall be designed to suppart the fraffic signal loading as
required by the Engineear, specified herein or shown on the drawings. The design and
fabrication shall conform to the requirements of the Standard Specifications for the
Structural Supports for Highway Signs, Luminaties and Trafflc Signals, as published by
the American Association of State Highway and Transportation Officials. The components
of traffic signal poles and mast arms shall meet the requirements specified herein.
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The traffic signal poles and mast arms shall be of durable, visually scceptable design and
the poles shall be Installed on concrete foundation all as approved by the Enginesr.

Minimum distance between the center of the pole and nearest pavement edge shall be 1.0
metar,

The clearance hetween top of pavement and bottom of lowest vehicular signal head
mounted on mast arms shall be no less than 6 meters.

The horizontal distance between the free end of the mast arm and the axis of the shaft
shall not be lass than 4.5 maters.

6.5.2 Materials:

1. The poles and mast arms shall be made of galvanized steel and as approved by the
Engineer with minimum outside diameter of 11.4 cm. the poles shall be welded to the
base plate as shown ondrawings.

2. The stesl mast arm assembly and pole shall consist of a mast arm assembly, a pols, and
a base, together with anchor bolts and other appurtenances. The configuration of the mast
arm assembly, pole, and basa shall be as approved by the Engineer.

3. The steel mast arm assembly and pole shall be designed to suppert one 3 aspect-300
mm signal head at the free end of the mast arm, one 3aspect —300 mm signal head
mounted 3 meters inward on the mast arm and two, 3aspect 210 mm signal heads
mounted 3 meters high on the shaft or the signal loading shown on the plans, whichever is
greater, based on a 1680 kllometar per hour wind velocity plus 30 percent gust factor.

4. The design and fabrication of the mast arm assembly, pole, and the base shall conform to
the requiremnents of the Standard Specifications for Btructural Supports for Highway Signs
Luminaries and Traffic Signals, as published by the American Association of Siate
highway and Transpartation Officials. No other dasign criteria are acceptabla. The mast
arm and pole shall be fabrlcatad from stesl of structural quality with specific ASTM
designations, having minimum yield strength of 48,000 psi, either of steel tubing or from
welded sheets and plates, The base and flange plates shall be of structural steel
conforming to AASHTO M 183 or better as approved by the Engineer.

5. The mast arm and pole may be of single length or sactional design. If sectional design is
used, the overlap shall be at least 150 percent of the maximum diameter of the
overlapping section and shall be assembled in the factory. A handhold with reinforced
frame shall be providad on sach pole near the bass the handhold cover shall be fastened
with stainless stesl screws. Al mast arm assemblies, poles and bases, shall be
gatvanized in accordance with AASHTO M 111.

8. The mast arm assembiy shall be attached to the pole in an angle from the horizontal of 5
degrees unless otherwise directed by the Engineer and shall provide the minimum
clearances specified hereln. When fully loaded with signal heads as speacifisd herein or as
directed by the Engineer, maximum deflection at the free end of the mast arm shall not be
more than 5 centimeters.
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6.6 Technigal Support and Spares
6.6.1 Training and Techuical Support
6.6.1.1 Tralnlng Requirements

As Part of This Contract the Contractor shall prepare and conduct a training program for
the Employer's personnel designated to undergo such training for the eventual takeover
by the Employer of all operating and malntanance function of the entire Trafflc Systam,
The Contractor shall conduct the subject training program under the supervision and to
the satisfaction of the Emplover and the Engineer,

The Contractor, upon execution of the Coentract, shall prepare a detaited training program
and time schedule, and submit them to the Engineer for approval,

Follewing the review, revision and approval of the Engineer, the Contractor shall conduct
the training program in accordance with the approval time schedule. 1t is essential that
the training program be completed to the satisfaction of the Engineer at lsast one month
ahead of the scheduled takeover {final acceptance) by the employer of the operating and
maintenance functions.

The training program shall include theoretical classroom training, Laboratery training,
practical fisld training and participation of the frainees In installation, tssting, start-up,
operation and maintenance of the Traffic Systemn installed.

This shall be in two main work areas:
a) Street equipment (signals, controllers, transmission equipment, etc.}

b) Slgnal plan genseration, ete. and general trafflc enginesring as applied to traffic signal
design and operation.

The training program shall be conducted in English.

6.6.1.2 Contractor’s Staff

One guslified Engineer shall be permanently commitied {o the works for the full period of
the Contact. He shall provide both formal tralning and continuous technical support to the
employer's staff.

6.6.1.3 Employer Staff

It I3 the intention of the Employer to make avallable to the Contractor a limited number of
technical Staff to work with the Contractor in the installation and testing of all site
equipment,

It is also the intention of the Employer to make available to the Contractor Staff to assist in
the supervision of traffic surveys and in the development traffic plans. The Contractor will
bé encouraged to make full use of theirassistance.

6.6.1.4 Plan Generation

The Contractor is to undertake full pedestrian and vehicular surveys between two and four
weeks after complating a new signal Installation. With this new data the Contractor is to
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update signal plans and timings for ail periods throughout the week. The timings sre to be
optimized for capacity and delay.

6.6.2 Maintenance Equipment

1. The Contractor is to prepare, in conjunction with the Emplayer a report which outlines the
requirements to enable it to effectively undertake the maintenance of the installations at
the conclusion of the projects. The report will identify the appropriate staffing levels and
experience required {0 adequately undertake the additional tasks.

2. The report will specify, Including costs, all other iters necessary to the Emplover for the
efficient maintenance operation. This is likely to include, but not be limited to:

- Siorage system for spares.

- Spares Invantoryprocedurs.

= Small equipped workshop forrepair.
- Adsquate tools and equipment.

- Electrical toster’s equipment.

- Vehicles “equipped for repairwork”.
- Radio linkage to vehicle.

3.  The report is to be completed within 2 — 3 weeks of the commencement of the Contract
and is fo be submilted to the Enginesr for approval.

4. Onthe approval of the Engineer the Contracior is to provide and install all such equipment
as congidered necessary, The Employer is rasponsihle for providing the appropriate office
stores and workshop space.

6.6.3 Spares

The Contractor shall supply spare equipment in the numbers specified in the bill of
quantities.

Tha spares shall be handed over to tha Employar on issus of the Certificate of completion
for the first section of the works. The Contractor may draw upon the stock of spares to
meet his abligations during the warranty period, but shall replace each item used within 6
wasks. The stock (including consumables) shall be complete at the tima of Issue of the
final Certificate.

6.7 Maintenance
6.7.1 Bascription

The Contractor shall fully maintain and keep in satisfactory working condition all
aquipment supplied under this Contract, duting the pericds of time spacified as bslow:

One year from the date of the Certificate of Completion for complete intersection including
controller, signal poles, vehicular signals, pedestrian signals, cable and wiring, and afl
compenents, parts and appurlenances;
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The Confractor's systemn operation responsibilities during the time period specified ahove
shall Include, but not by way of limitation, continuous monitoring of system performance
and traffic conditions; adjustment and modification of timing patterns and time plans to
satisfy requirements of changing traffic and field conditions; malfunction diagnosis and
Implementation of corrective measuras; and other operational activifles as specified In the
Contract Bocuments and as directed by the Employer and the Engineer.

All costs associated with operations and malntenance activities for the petiod specified
herein shall be bome by the Coniractor as an incidental part of his bid price for the items
shown on the hills of Quantities, operated and maintained by the Contractor. No separate

Evraki elektronik imzals suretine hitp:/fe-belge. gth.gov.tr adresinden Se563E3&- B8 HE8-hERY-3eAT2ATARRAS Rutdiy ifie wolifefiTinghoi.,
BELGENIN ASLI ELEKTRONIK IMZALIDIR,

G076 gayill anun garedings guvenil elaklronik imza i3 imzaignnughir il edEE8TA-D0AZ-6601-ab23-ae4 7354ca5e-TTGE0U. Bu Xod e nitpstevrak lim. oM (mavrakdegrulama adresinden dodruiayabillrsing.



TORKIYE IHRACATCILAR MECLISI 17.01.2019 11:29:03 36/43

Kabul Municipality s s bs
Bill of Quantity aaal b

Nllﬂ‘lﬂlﬂ\ﬂmll -

Project Name:

Canstruction, Installation, Testing & Commissioning of Actuated Traffic Signal for Kabul City

Unit Price | Total Price

{USD) (USD) Remarks

ltem No, ltem Description Unit Qty

Provision of 12 m Mast Arm Pole
(Including Installation, Foundation
and all other related activities) As per
Drawings and Technical

No 40

Provision of 9 m Mast Arm Pole
{Including Installation, Foundation
and all other related activities) As per
Drawings and Technical

No 60

Provision of & m Mast Arm Pole
(Including Installation, Foundation
and all other related activities) As per
Drawings and Technical

No 40

Provision and Installation of (Type 2
Signal Head with all related parts) As
per Technical Specification and
Drawings.

Set 280

Provision and Installation of (Type 3L
Signal Head with all related parts} As
per Technical Specification and
Drawings.

Set 140

Provision and Installation of
(Pedestrian Pushbutton with all
related parts} As per Technical
Specification and Orawings.

Set 280

Pravision and Installation of
(Pedestrian Signal with all related
parts) As per Technical Specification
and Drawings,

Set 230

Provision and Installation of
(Terminal Cabinet including wirlng
and all related parts) As per Technical
Specification and Drawings.

Set 140

Pravision and Installation of
(Controfler Cahinet Including
] Foundation, Wiring and all other Set 35
related parts) As per Technical
Specification and Drawings.

Provision and Installation of (Service
Cabinet Including Fooundation,
Wiring and all other related parts) As
per Technical Specification and

10 Set 35

Provision and Installation of
{(Detector Camera Including Wiring
and all othre related parts) As per
Technical Specification and Drawings.

11 Set 70
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Kabul Municipality Jas A, Ls
Bill of Quantity a=al

Project Name:

Construction, installation, Testing & Commissioning of Actuated Traffic Signal for Kabul City

Unit Price | Total Price

Itern No. Itern Description Unit Qty (USD) (USD)

Remarks

Provision and Installation of {Traffic
Sign Type 51 Aluminum with all
related parts) As par
TechnicalSpecification and Drawings.

12 No 140

Pravision and Installation of
(Addressing Slgn Type 52 Aluminum
with all related parts) As per
Technical Specification and Drawings.

13 No 140

Provision of 10 mm, 3 core wire

4 i ..
1 {Including Wiring to all Related parts)

m 1800

Provision of 6 mm, 3 core wire

15 (including Wiring to all Related parts)

m 9800

Provislon of (Condult including
trenching and all other related
activity} As per drawing and Technical
Specification.

16 m 2800

Total Amount {USD)
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{URRIYE THRAGATCILAR RECGLIST

TR& FIC SIGHNAL CONTROLLER — GRCUHD MOUNTED
TRAFIC SIGMAL CONTROLLER — POLE MOUMTED

TRATFIC SIGNAL PULLBDX

TRATFIC SIGHNAL WEHICULAR HEAD WITH IDERTIFIER

TRATFIC SIGNAL VEHICULAR HEAD (LGUVERED} #iTH IDEMTIFIER
TRAFFIC SIGMAL PEDESTRIAN HEAD WITH IDENTAER
TRATFIC SIGNAL PEDESTRIMM PUSH BUTTON “WHMH IDENTIFIER
IAST ARM POLE

TRATFIC SIGRAL POLE

VIOED DETECTION ZONE

VIDEQ DETECTOR

TRATFIC SIGNAL UNDERGROUND CONEUT

POLE ROUNTED REGULATORY OR WARMIMG SiGH

STREET MAME SIGM MOUKNTED ©OM MAST ARM

SERVICE MaNHOLE

DUCTHANK

DUCTHANK ENCASED IN COMCRETE

PEDESTRIAN MOVEMENT

VEFICLE MOVEMENT

DUCTEANK FORMATION — THE HUMBER OF CONDUT AND ARRANGEMEWT FGR FACH DUCTBAMY SHALL BE PREPARED FRUM THE FOLLOWING SYMBOLS:

PEY |-

H

o030 00

u
GKM

€ DEMCIES INSTALLUMG HEW CONDUIY WITH MEW CABLES OR WIRES

3 DEMCIES SPARE COMDUITS

LEGEND

X IS THE VEHICULAR SIGHNAL HESD HUMEBER
1S THE VEHGULAR SIGNAL HEAD MUMEER
X 15 THE PEDESTRIAN SIGNAL HEAD HUMBER
¥ IS THE PEDESTRIAN FUSHBUTTOM NUMBER

X 1S THE MASET ARM LEMGTH

YWAMY 15 THE WIDED AREA IDEXTIFER

¥ 15 THE VIBED SEWSOR MUMBER
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DESCRIPTION OF TRAFFIC SIGNAL ASSEMBLY ABBREWVATIONS

[N
=5~ TRAFIC SIGHAL ASSEMEIES, TIPE T34~ PURNESHED AMO MSTHLLED OH A TRAFIC SISHK SUPPCRT CONPLETE WITH

MAST ARM HANGER AHD SPIDER ASSOMELIES, OR WOLINTMG ERACKET
=1 2 TRAFFIC SAGMAL ASSENBIUES, TrPE HSu-2 ASSENELY, A5 REDAMREDL SAFETY CHAMG, TRAFFIC SIGHAL HEADS,

CONTROLEER CABINET SKIRT
CONTROLEER  FOUHDATION, TIPE P

FUEGELE LQUID-TICHT STEEL. COMDUIT

=305~  TRAFFIC SIOML ASSEMELES, TYPE J0S-2

~Au-1 TRAFAIC S ASSENELES, TIPE 20M-1 THE TERIMA BLOCK OF EACH SKL TACE 10 THE A GF T TRATC
g 2 TRATIC SIGHAL ASSINLES, TIRE 22 2 CTRAFFE SCHAL ASSEWELES DESIGHATED WITH THE LETTER M SHALL
2uns e s o, e AR RN I
TR TRAEFIC SICHRL. JOSENELES, TIPS 292 3 TRNTEC SOMAL ASSEWELIES DESGHATEL WITH THE LETTERS WK Sl
~305-1  TRAFFIC SOWAL ASSENBLES, TPE 305-1 CONSIST OF ASSEMBLES [WHG 4 TRAITIC SGHAL ARM LF THC ALY

MEAST ARM TYPE WHICH SHML. FIT A SEGMAL POLE, YYPE K.
4, TRAFFC SIGMAL ASSEMELY DESIGHATED WTH THE LETTER § SHALL DIWSSE

—365-1 TRAFFIE SGMAL ASSEMELES, TYPE X5-1 OF ASCENBUES HIGANG A TRAFTIC SGHAL MRN OF THE STEEL WRST SRal

PEDESTRMH PUSH BUTTON ASEEMBLY

c
L)
CfP
DG
FsC
GHO
RO
NES
PEA
AL
TS
-1

f

POST TOP HOUNTED OH & SICHML PEDESTAL
G0 CALMNZED STEEL COWDAKT

G0 HON-NETALLC CONDUT, TYPE PVC-H, EMCASED IN CONCRETE
S0E WOUKT ENCLOSURE

FOUMOATINS, TWPE 5PF

FOUMDATINS, TWPE ST

TIEm2 TRATIC SIGHRL SSSEIELES, TIPE aS2 5. TRAFFIC SICMAL ASSEWELY TYPE ©—1 SHALL CDNRST OF OHE TRWFAC

— 1 TRAFFIC SIGMAL ASSENERES, TYPE 405-1 %ﬂ%%ﬁ%ﬂgﬁﬁgéﬁﬁ
e e sou s, ot s S IS e o L S e Py e 10

= 1 TRAFFIC SGWAL ASSEMELES, TYPE 455-1 TO THE BASE OF THE SUPPORE.

-~ 2 TRAFFIC SIGHAL RSSENELES, TIPE 4552 6. TRATEK SIGMAL ASSENELY TIPE Wi-1 SHMLL CORSIST OF A MICMOUWTED

™ TRAFFIC SIGHAL ASSEMNEAKS, TYPE = ggsgéﬁiigmﬂ HOWCUNT
! sa- BRACHET ASSEMBL g%ﬂ%gﬁrgﬂﬂd‘n?m
B TRAFFIC SIGHAL ASSONELES, TYPE - ._m.ummﬂugﬁ.-pm FROM ML BLOC) EACH
z ss-2 BASE OF THE TRAFFIC SIGHAL SUPPORT,
- ! s TRAFFE, SR SSSENELES DESICNATED #IH THE LETTER H SHALL
TRAFI: SAGMAL ASSEMENLKS, TYPL S5.2 COMSTST OF FURNISHING AND INSTALLING A TRAFFIC SIGHNAL HEAD AT THI

- 1 TR¥FIC AWML ASSEMRLES, TPE &05-1 IHCLUCE THE REQUIRED: MAST ARN HANCER OR RNOUNTNG BIACKETS,

FOUMOATIONS, TWPE X
TOUMDATING, TYFE SIF

TR UL 2079 71729703 40/43

353¥EE§

~B05-2  TRAFFIC SIGHAL ASSENELES, TVPE £05-;

THE TERWMAL BLOCK OF THE TRAFDC SHGNAL HEAD TO THE EWSED OF THE
STANDSRD.

N

~C—1 RAFFIC SICHAL ASSENELES, TWPE C-1
- 1 TRAFFIC SKMAL ASSEMFLFS, TYPE NM-1 B TRAFK SGMAL ASSENELES SHALL CONFORR TO THE TOLLWING TABLE:

SHGHAL PECESTML (POLE HEGHT ABGNE GROUND}

TRAFFIG SHANML SUPPONITS. TYPE T

TRAFFIC SHAHM, SUPPORTS. TYPE K

TRAFFIC SHHAL SUPPORTS. TYPE S
URMTERRUPTISLE POWER SOURCE

VIDED INPUT PROCESSTR

WPED SEMSOR (wiTH RESPECTVE SENSCA NURESER{SH
VLED SENSOR CABLE (WTHH RESPECTVE SEMSOR MUMBER{S))

[URRIYE THRAGATUTLAR MEULLSI

~H-1 TRAFFIC SN ASSEMBLES, TYPE H—1 ToE o i 1, OF N2,_CF SPSR

TRAFFIC SAGMAL CABRE, 2 CONOUCTOR 181 5 s o
15M-2

TRAFFIC SKGHAL AEKE. 5 CXNIRUCTONR 2041 ._3 m m
204-2 m 2 1

TRAFFIC SIGMAL CAERE, 10- COMDUCTOR 51 = i 2
25MK-2 25 2 1
3051 30 1 0
052 a0 2 1
3551 & 1 0
583 35 2 1
#05-1 I 1 o
H05-2 10 2 1
551 45 1 a
455-2 15 2 1
5051 50 1 2
S05=2 50 2 1
5551 55 1 o
5552 55 1
#5=1 50 [+]
we-z ) 1
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TURRIYE THRAGATCILAR MEGLISI

Garyraal hirkes
1. e Coresazions o b Crneraciers.
GEMERAL NOTES {TRAFFIC SIGNALS): s it
1. PRICR 0 BECOHING AHY WORX OH THE CONTRACT, MOTFY THE ENGINEER |
gaﬂiggggﬁligiﬂ . PROGRANM THE OCHTRIOUAER T PERFORM THE SiCMtl OPERATICHM &S SHOWN OH
ASSUKED BY THE CONIRACTOR. ASSUNE WMAINTENANCE RESPCMNEELTY OF THE THE CONTRACT DRANMGS. EWMPLOY A REPRESENTATRE OF THE CONTROLLER
TRUTIC SCHAL LKTL THE ISSUNCE OF CERTACATE OF IR COMPLETON BY MINUFACTURER TO PERFCRM THE PROGREGNING.
16, THE CONFUCT MONITOR SHALL BE (apecily vendor ot model mumksery OR
2. EEROSE CRE WHON REUOHNG AND BESTALLING TRTIC SICHAL EQUIFLENT APPROED ECUAL
SHOM ON THE CONTRACT DRAWNGS. REPAIR (R REPLACE ANY TRAFFIC SIGNA
EQUPHENT THAT [S DAWMED DURING THE PERFORMAMCE GF THE WORX. NOTFY 11, GONDUCT A TRAFFIC SKHAL PRE-FINAL MSPECTION FOR EACH INFERSECTION W
THE EMGHEER REGARDING ANY TRAFFIC SIGMAL EQUIPRENT MALRUNCTXONS THAT ﬂmgmoﬂdmngmmw UPOM DOMPLETION OF THE -vcznzrﬂamﬁ
THE CONTRACTER DEMCHSTRATES TO THE SATSFACTION OF THE EMGREER ARE FROM THE PRE-FINAL MSPECTION, CONDUCT A FIHAL ISPECTION N THE
HOT THE RESART DF HiS WORK. PRESENCE DF THE EMGREER. NOTHY THE ENGEER AT LEAST THO WEEKS PRIGR
10 THE REQUESTED DWIES OF BGTH BESPECTIONS. THE SIGNAL DPERSTION SHALL
3 BANEN BUSTNG TS SHALS OPERATICH DURKES DOMSTRUCTION. UNDERGO A 30—Dik¥ ACCEPTANCE TEST PERIDD AFTER ALl FINAL INSPECTICH
CHANGES T THE EXISTING TRAFFIC SIGNAL CPERATION SHALL BE AS APPROVED i Rt o
BY THE ENGINEER, TEMPORMRY TRAFFIC SIGHALS WEL BE PERMITTED 45
FPPRIVED BY THE ENGINEER AT H0 ADDTKMAL COST TO THE AUTHORITY.
12, PROR TO THE PRE—FIWL/TURM—ON INSPECTION, SUBMIT & TEST RESULT LETVER
+ ﬁﬁﬂﬁ&mﬂ.&zg Eu%bﬁ“n.unhﬂnsﬂﬁg " TO THE ENGINEER THAT THE CASHET INIERHWAL FMD REAR DOMRD GONMECTIONS,
ACTURED BY (npesily vendor) M MOUISE AHD WONTOHR M EALH DOHTROULER, CINFUCT WOMTOR HAE BEEN TESTED.
COMTROULER CABET, NG SUBSTTUTIONS PERMTTED, ML VIOED DETECTIN b o
EQUPHENT SHALL B FURMSHED BY (sl vandor). ALOWC WTH KSTRLLATION, 13, MAKE ANY CORRECTION OR MODIICATKMS TO THE WORK TRKT ARE BE REQURED
FROCRAKMAG, AND TESTING OF WIDEQ §§R§§ DURING TRAFFIC SICHAL PRE-FINAL/TURN-ON AHD FINAL MSPECTIONS M CEIER
NG SUBSTRUTICH SLLOWED, PERSTNNEL AT THE (macky locgtioe) ELETTRGAL T CONPLY WITH THE CONTRACT DRAWHGS AT WO ADDITOKAL COST TD THE
SHOP SMLL BE TRANED AT THE COMGTRUCTION SITE FOR TIWO- MOURS I THE. ALTHDRITY.
FSTALATOH, SETLE, AND CPERATION OF THE WDED [ETRCION SYSTEM
MSTALLED A¥ CABMET, MOTEY THE ENGINEER ONE WEEK (K AOVANCE, M 14, (NSTLAYION OF ELSCTRICAL SYSTEM SHAME CONPLY WITH REQUIREMENTS AS
WRITIHG. DN WHEN THE TRAMING WILL COMMENGE. SPECIFED M DVISION 16 SPECKICATIONS.
5. PROIMDE s UNNTERRLPTIBLE POWER SOURCE (UPS) CAPABLE OF SUPPORTING 15 TG AL WRES AT POINT OF TERMEATON AT BOTH EMDG AND B ML FULL
THE EOAD FOR: THE EIRMPHENT Z40WN ON THE BEIGN DREAWINGS FCR AM
E %gqggﬂmﬁgm A
3 A5 g.._“ uﬂm 16 Eiﬂﬂﬁmggggﬁgﬂsaggﬁ
AL MOCHTSE FAGE SHALL BE DAL RESSIAT B 1) SIGNAL CONFLICT MONTOR LNT
n.M_UEmneﬂmnEszBmon__.umcﬁmﬁ -]
7. PUSHEUTTON SHALL £E (aperHy modcl nomber) (LATCHING LED MODEL] AS DL 1) WDED DEVECTION PROCESSOR (F APPUCAELE) E
WANLFACTURED BV (saeHy weadng), OF APPROVED EQUAL. m.M LOA} SRTITHES m
F. wwm.rmnxia 3
8. SUANT CERTICATIOM FROM THE CONTROULER MMMUFACTURER THAT THE {1) PLASH TRANSFER RELAY
COHTROLLER HAS BEEN FACTORY TESTED TO VEREY THAT IT MEETS THE 2 =
FECUREMENTS OF THE SPECIICATIONS A0 CONTRACT DRWUMNGS ANO THAT At 17 TEST AL GIREUNS AND EXOPENT FOR FROPER CONNECTIONS BEFORE THE 7
THE TRAFRIC SKNAL COMTROLLER SHALL ALSO BE EQURPEDWTH THE ELECTRKAL SYSTEM IS ENERGIZEE: {CONTINLITY CHECKS). 31
T . ST MODES {apely model nureber) 6. FURKESH M ISTAL GRONO WEE (GHD), 1/C §0 MG, BEUNTED {COLOR ]
w.mmmmensng?&}zm. GREEN) COHTMUOUSLY THROUGHOUT THE TRAFFIC SIGNAL SYSTEM AND SECURE o Frergy e cryryeow
B CENERATOR. SHTEH Bt Capacily rondel eabenr) T0 Al GROUND RODS, CARNETS ANO TRAFFIC SIGNAL BASES. Blr..lu
19, HERE EXISTING DUCTEAHK IS SHOWH OH THE DORTRACT DRANINGS AS T el
ADUNDOMED, PEMCYE ALL CASLES AME WIRES FROM THE DUCTBANK AHD FLLG LAt
EACH ODWDUIT oF THE CUCTENMK. 2
. ﬁmﬁxmmnmmuxﬂnzuzonz_wﬁgizﬂgzﬁmﬁwﬁr:am e 72
...z__.___ 28 DwY gghuﬁgwﬂ ACCORDINCE s =
WIAH SPECIFICATION. SUERMT 3¢ BIESHKH T THE ENGHEER FOR APPROMAL g‘z.i_.znmgf&.
£
21. AL FENFORCHG ERRS SHALL BE ASTM A615. GRAE €0, 709-01. UMESS 1
CFHERWSE NOTED. o ekt £z
Kobol Momiqeling 5
22, DELNER AL RERKRED EXISTHG ABCVE GROUNO TRAFFIC SIGHNA, EDLWWENT TO Tratfic Ergisesnp Tdin 3
sﬁgggn?%s?g (opacify_locotion). e g =
NOTIFY THE ENGMEER FRIOR 1O DELMERY. Tealfie Sigml Crourugion %
ood Inadlitin S8 - %
25 [KSOOMNELT (R CONHECT) WML COMTROL FOR TRAFFIC SIGHAL COMTROLLER b Ei
: L
24 AL VEHICULAR ANO PECESTRAN TRAFFIC SIGHAL INDICATIONS SHALL BE LFD. .ﬂgas..&amm_w
ESP
htvm.w
Dy Chxhrd =3
N Bk i f:.‘r%uwwm
GENERAL NOTES (PULLBOXES AND SPLICE BOXESY: etk et i B 2
" Mg
™ 3300118 ik
1. THE LOCATHMS OF THE FULLEKHES AND SPUCE BONES ARC APPROXMATE sND ARE SUBECT TO — A
MFROGL BY TE EWSBEFR PR T0 COMSTRUCTION. £51
FINALTASIGN 2 f £
2, PUEBCIES MMD SPLKE BOXES SHALL NOT B MSTALIED AT A PCDESTRIN ACCESS RANE. mmm
3. IF INSTALLED WITHIN & SIERAK, THE PULEON AND SPUGE BOXES SHALL BE AUGNED FLUSH WiTH e
imﬂ._ﬁ.ﬁmomimm._aﬁ.:u:& SIDEWALK, e .mm.m.
3
=R
4. PULBOXES MO SPIKE EXRES MESTALLED W ROMDSIDE DERMS, SIDEWMKS Cf MEDWNS, PavED O o ropedd R
UNBSED, SHMLL BE AIGHED FLURH BITH THE SURROLMOMG SLRFACE. i
P Coke )
AF e K
Pyt o Manher Flﬂ'
K
18 o
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