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STRABAG

JV of STRABAG Infrastructure & Safety Solutions GmbH
and STRABAG AG

Mumbai Trans Harbour Link Project, Package-4

Design, Supply, Installation, Testing and Commissioning of Intelligent Transport System (ITS),
Toll Management System, Electrical works, Highway and Bridge streetlighting system,
Construction of Toll Plazas and Administrative Buildings including Command Control Centre
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Electronic Toll '
Management |
Solution (e-TMS)/

An Electronic Toll Managemant Solution (e-TMS) is a wireless systam that automatically collects the toll charge
or usage fee for vehicles using toll roads, bridges, tunnels, and HOV lanes. It is a faster alternative thal has
replaced toll booths, whera the driver used to pay manually via cash.

The system is equipped with an automated radio transponder device that detecls the vehicle that passes an
embedded toll license plate reader device and generates radlo signals. Further, it fransmits back the identi
registered number of tha vehicle and charges toll charge from the user via electronic payment mu-dg

EFKON India's @-TMS helps in all electronic toll collection in free-flow trafic or automated payments at |

conventional toll plazas, high-occupancy vehicles (HOV) lanes, toll bridges, tunnels, efc. We design imﬁm}nanl.
and maintain an optimal solution to meel our clients’ lolling needs

Qur in-house toll management solutions help in smooth toll collection via smart cards,
RFID technology (FASTag), and manually. We provide leakage and tampered proof
electronic toll collection with theft idenlification. It also comes with an Automatic Contact U
" ontact LS
Vehicle Classifier (AVC) of 39% high accuracy, queuss nonitoring system
- +01 22 4294 0404 B
frontdeskipefkonindia.com &

www.ekonindia.com @




Key features

AVC enabled with 99% accuracy

Hybrid ETC lanes both manual and Touch n Go

Queue length monitoring system with ransaction mapping
Supports multiple transaction types including FASTag
User Fair Display (UFD) for toll lanes

In-house bullt solutions with theft detection

& & & & & @

Advantage of using EFKON's AVC

Q! == & 1y

Generates Batter traffic Cashless and Smooth toll
revenue without management and tampered-proof electronic collection with low
leakages control toll collection transaction cosls
Reduced congestion at Well-aquipped toll plazas A hassle-frea and
interchange junctions al every interchange seamiless experience for users
Why EFKON?

- traff Track record of
Baangne rmarkets (highways and smart ‘managoman! syshem award-winning successful
cross-Amctional teams. < -2 :

{
Hyderabad Outer Ring Road (ORR) - Case Study

Implemented Toll Management Solutions (TMS) for the Outer Ring Road (ORR), Hyderabad, India which led to i
improved traffic flow and decongestion on the existing significant anerials between the outer suburbs of Greater
Hyderabad. EFKON India installed the Toll Management Systems (TMS) at 19 interchanges of the ORR with 157
Manua! and Touch ‘'n Go lanes and 23 Electronic Toll Collection (ETC) lanes to maintain mainline traffic flow and

|

smooth toll collection.
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Highway Traffic \
Management System

(HTMS)

The number of vehicles on highways is ever increasing and managing them has become a significant concern.
It is of the prime importance of road authorities to provide real-time and precise information to road users aboul
the road and traffic conditions, toll management, incidents, and weather updates. This will ensure a smooth.

! h -""1'-".' |-.=|".-""‘-.
safe, and efficient traffic movement on highways. e e -I ey

f"'«.

Pl J.f
b/ G
A Highway Traffic Managemant System (HTMS) helps to intelligently inlegrate mulliple technologies ﬁo Ilhprm '

highway tolling needs, safe and secure flow of vehicle traffic. and continuous updates on untoward 5|Lua"1mr+s andy) i
weather conditions N\t \

EFKON's advanced HTMS solutions provide an effective and sacure road managamaent
systam for collecting and defivering data concerning road status, toll managemeant,
accidenls, congestions as well as environmental information like weather updales, roasd

trathe lelematics




Our HTMS product portfolio includes

Toll Managemenl Systems (TMS) helps in all electronic
tall collection in fraa-flow traffic or automated payments at
conventional toll plazas, high-occcupancy vehicles (HOV)
lanes, toll bridges, tunnets, eic. We design, implement and
maintain an optimal solution to mesat our clients’ tolling
needs with support of Smart cards and FASTag.

Automatic Number Plate Recognition (ANPR) system
i5 based on artificial intelligence, providing a robust and
ready-lo-integrate system, caplunng diverse lypes of
license plates. |is usage ranges from monitoring traffic
activities such as speed enforcement, detection of thell,
hot listed/wanted/stolen vehiclas, alactronic toll

collection to various other traffic enforcemeant applications

Electranic Enforcemant Systems (EES) suite
incorporates traffic surveillance and enforcement products
that provide valuable insights to stakeholders, contribute to
improving safely and security on highways, thereby saving
lives and property and enhancing the ease of commute. Its
key components are

Speed Violation Detection (SVD) system is a robust and
ready-to-integrate system for identifying vehicles nol
adhering to the permissible speed limits on the highways.

004271

Easy integration with a-challan systems enables
automated processing of violations without the need for
manual intervantion. Qur EES can also detect
commuters who are riding two-wheelars without
helmets. Violations like triple-and quadruple riding are
also offenses which can be (dentified by our systems
and make the violator liable for panalty and fine

Video Incident Detection System (VIDS) helps lo
ensure safety on highways and generale e-Challans for
violators on roads. Some of the violation the system can
detect includes no-helmat riding, triple riding, reverse
maowvemeant, blocking left free lane. stopped vehicle, etc, It
can also detect weather conditions like smoke, fire, etc.

Automated Vehicle Classifier (AVC) a profiler-based
system that ensures accurate vehicle detaction and
classification offering outstanding performance. Our
solution helps in accurately identifying and classifying
vehicles to collect the appropriate toll amount,

Additionally, our HTMS also includes solutions for
Emergency Call Box, integration with Command and
Control Centre, Video Message Systems, and
Enviranmantal Systems.

Advantage of using EFKON's HTMS

B bed

W

Efficient toll Accurate vehicla Improved
managamant datection and classification highway road safaty
2§ ¢ o
e - \
= (D =
Accident detection and Speed detection Improved flow of
incident management and control vehicle traffic
Why EFKON?
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Intelligent Traffic
Management System

(ITMS)

Technology has been advancing for ages, and there is development in almos ,.J. AT ARIE1s, Nowe ver,
one commonly seen pain point thal everyone goes through every day, the traﬂ ic. In present-day times, the
number of vehicles has increased draslically. However, in contrasl, the capabilities of roads and transportation
ecosystems remain underdeveloped and, as a result, causing traffic congestions and jams, road accidants,
increasa in pollution levels in new age malro citias and lowns

efficient, coordinated, and smarter use of ransport networks. It is defined as an advanced application th tqlms tas

An Intelligent Traffic Management System (ITMS) enables users to be better informed and to make sz
provide innovative solutions related to different modes of ransportation and trafiic management.

EFKON's Innovative and intelligent traffic management systems make road management
significantly less manual, reduce human-interventions, and more accurate. Our significant
know-how on all traffic and transport technologies for building smarter, safer, and more
efficien! solutions has halped us deliver outstanding business value for our clients on
sarvice, security, reliability, and accuracy parameters. EFKON's ITMS creates a
perfect platform for addressing traffic-related issues fgoagd by traffic management
.mlhnrmes in Enrn's of predrrlmq an optimum rou varage waiting

7 g% The system
aims at u:'.lng artlhnal lnIeIJ-ance algﬂrilhm'i fnj s o obWflum routes S !
based upon traffic mobilization patieds. vehiciclss FRtid® Bocident SCERE ;oo A
occurmences, and levels of precipitation

.
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Our ITMS product portfolio includes

Automatic Number Plate Recognition (ANPR) system |s
based on artificial inlelligence. providing & robust and
ready-to-inlegrate syslem, capluring diverse types of
license plates. |t's usage ranges from monitoring traffic
aclivities such as red-ight adherence and speed
enforcement, detection of theft, hot listed’wanted/slolen
vehicles, electronic loll collection to various other (raffic
enforcement applications

Electronic Enforcemant Systems (EES) suite incorporales
traffic surveillance and enforcement products that provide
valuable insights to stakeho|ders, conftribute to improving
safety and security on roads, thereby saving lives and
property and enhancing ease of commute lis key
componeants are

Red Light Violation Delection (RLVD) system s a fully
aulomated electronic monitoring system identifying vehicles
jumping the red light, stopping after the stop line, and over the
zebra-crossing This system is easy to integrale with e-Challan
solutions

Speed Violation Detection (SVD) system is a robust and
ready-to-integrate system for identifying vehicles not adhering
1o the permissible speed limits on the roads.
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Easy integration with e-challan systems enables automaled
processing of violations without the need for manual
intervantion, Qur EES can also detect commuters who are
riding two-wheelers without helmets. Viclations like
triple-and quadruple riding are also offenses which can be
identified by our systems and make the violator liable for
penalty and fing

Adaptive Traftic Control System (ATCS) enables traffic
signals to work in adaptive (fully synchronized), vehicle
actuated (local optimization), and fixed timing modes o
maximize vehicular throughput and reduce congastion

Other systems such as Emergency Call Box (ECE) and
Public Address Systems (PAS), City ERP, Video
Management Systems (VMS), etc. complement the core
solutions outlined above to provide a comprahensive and
robust ITMS solution

Videa Incident Detection System (VIDS) heips to
ensure safety on highways and generate e-Challans for
violators on roads. Some of the violation the system can
detect includes no-helmel riding. triple nding, reversae
movement, blocking left frea lane, stopped vehicle, etc

Advantage of using ITMS
In=| M‘" o $4d
& '1?:1 bé (o—&
) Vehicle Capacity
Route Traffic Aceiden! Tracking Management
Oplimization Manitoring Detection
L ]
P ) A
Reduction in Stop and Speed Detection Travel Time Incident
Delays at Intersections and Contrel Improvement Management

tige mrvd m ned markels (highways and sman
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EMERGENCY CALLING BOX terH1100:

EFKON - A Global Leader in Intelligent Traffic Management Systems

Efkon GmbH s a lully owned subsidiary of Strabag SE . A leading infrastructure company with € 13.5 bn Turnover , Efkon GmbH is a global leader in
providing end to-end solutions for :

+  hdvanced traffic management system - for Smart Highway and Smart Cities .
Intefligent Revenue collection and Assurance System — for Smart Highway and Smart Citias
Intefligent Transport Management system — for Logistics Managament & Fleet operation,

Efkon India is ploneer to bring innovative solutions for ITS Industry in Indian market since 2001, Efkon India has 700+ Engineers working in
R&D, Project execution, operation management for Government as well &5 Private customers,

EFKON'S EMERGENCY CALL BOX SYSTEM PROVIDES A DEDICATED. RELIABLE AMD SAFE COMMUNICATION LINK BETWEEN THE USER AND
THE OPERATOR AT THE CONTROL ROOM, MAKING IT RELIABLE FOR EMERGENCY SITUATIONS, ECB BEING ONE OF THE MAJOR COMPONENTS
OF HIGHWAY MANAGEMENT SYSTEMIT PROVIOES REAL TIME HELP TO RDAD USERS UPON ANY EMERGENCY,

CUSTOMER

BENEFITS

»  Twoway communication with Control room

« MNeghigible running cost
« Hobust design
« Stainless steel cover
» Easyinstallation
+ Lowmaintenance cost
«  Call button with visual indicators
+  Ethernet Connectivity via Fiber
Single button suitable for Emergency Calling
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KEY FEATURES

Audibility in notsy emironments
Background nodse fillar
Weather resistant
Battery backup ol 72 + + hours = Fully solar operated, no requirsrment of raw power
«  Audio and LED indication for call connecled, calling, call not completed
»  Call-reconding facllity
« Optical signal regeneration at every ECB
«  Automatic call-forwarding to predefined mobile numbers
«  Special fibre bypass switch for fail szfe - reduced dependency on the series coanection of ECB

PROCESS FLOW

The conlral cenlre is provided with ECB central unit and ECB workstation along with telaphone set. Any call made from an ECB i3 recelved in a
centralized manner at the ECB workstation in the Traffic Control Centre (TCC). ANl conversions between the calling ECB and TCC operator are
recorded and can be played back providing an exhaustive report generation faciity.

> T Call Box 1
> T Call Box2
Call Recesver > ﬂ Call Box 3
- T call BaxN
Description fiem Specification
Protection class IP6S
Environmental conditions 0-+50C
Rafiability and maintainability MTEF: 50,000 hours , MTTR: 0.5 hours
Power requirements 12V +10% 0C
Power consumplion 7w
General ECH battery Latest Li-lon typa battery
Operation type Hands free
oise level Rudible operation with 95 db noise lavel
Call indicator Led indicator
Type Water resistant
Speaker Max power 15W
Microphone Type Dynamic microphene
Network Protocod TCP/R UDPAR SNMP

:z&ﬁ‘%ﬁj




ECB MANAGEMENT SOFTWARE (€tH1100

EFKON - A Global Leader in Intelligent Traffic Management Systems
Efkon AG s 2 lully owned subsidiary of STRABAG SE, a leading infrastruciure comparry with € 12 bn turnover, Efkan AG Is a global leader in providing
end-to-end solutions far:

«  ntelligent Revenue Collection & Assurance System - for Smart Highways

« Advanced Tralfic Management System - lor Smart Highways & Smart Cities
Intefligent Lighting System — for Smart Highways & Smart Cities
Intelligent Transport Management System - for On Road & Off Road Applications

EFKON India has been providing Intelligent Transportation Solution lo Indlan market since 2001 and has 500+ engineers working in Research &
Development, Exacution of Operations & Malntenance of leading Government & Private Institules in india,

EFKON'S EMERGENCY CALL BOX BACK END SOFTWARE PROVIDES A DEDICATED. RELIABLE AND SAFE COMMUNICATIOM LINK BETWEEN
CONTROL RODOM OPERATOR & FIELD ECB, MAKING IT AELIABLE FOR EMERGENCY SITUATIONS. ECB BEING ONE OF THE MAJOR
COMPOMNENTS OF SMART CITY & HIGHWAY MANAGEMENT SYSTEM IT PROVIDES REAL TIME HELP TO RDAD USERS IN EMERGENCY.

CUSTLOMER

BENEFITS

» Hands-free emergency call management service,

= All emergency call boxes are connected to a central server.
VOIP system to attend the calls.

+ Direct routing to Emergency Services

« Allemergency call boxes are plottad on map for quick access.
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KEY FEATURES

« Call Racording of all Calls.

« Easy to usa GUL

»  live sita map help in pinpointing exact location and problem.
Optical signal regenzration at every ECB.

= Automatic call-forwarding to predefingd mobila numbers.

= Quick retrieval and playback of recorded conversations.

«  Quick manitoring of lield ECB devices.

The control centre is provided with ECB central unit and ECB workstation along with (elephone set. Any call made from an ECB Is received
In a cantralized manner at the ECB workstation In the Control Centra, All conversation between the calling ECB and control room operatos
is recorded and can be played back 23 and when required,
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Automatic Traffic \
Counter and C1assifier‘,‘

(ATCC) ..|

Collecting real-time, reliable, and precise vehicle flow information is crucial for instant management of traffic °f‘, T
roads. To maximize the capacity of city roads as well as highways. continuous vehicle monitoring, counting, gnd =y =15 .
classification efforts need to be carried out to understand seasonal, day-of-the-week, and time-of-the-day/] imll" ic C N

volume patterns. Automatic Traffic Counter and Classifier (ATCC) monitors the real-time traffic flow of F rq&d

section, keeps count of vehicles, and classify them according to their pre-defined classes. |=; ¢

Ovearview

EFKON's Video-based Automatic Traffic Counter
and Claasifier (ATCC) is a standalone ATCC system
based on naural networkimap matching techmgque

* Motorcycles/two-wheelers
* Trucks/buses
* Light Motor Vehicle (LMV)

Conlact Us

It gathers real-ime traffic data, including vehicle : Light Commercial Vehicle
count, classification, traffic volume, average traffic _ 122 4204 3404 @
spaad, lime headway, direction of trave| and ] ERhers (MAVs, OSVs,

| A i
occupancy. Our system can count and classify . |- Fachine equipmeant
vehicles up to five classas: % 1N yehicles, etc.
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How the ATCC system works?
Below Is the process flow of EFKON's ATCC system:

= & B 6 a -

Viehicla Cs Viehicle O Template O+ Confidence O Vehicle Class
Detection Separation Matching Factor Detarmination e

Key Features

* Free flow traffic count and classification, operates 24X7 >
Cover up to four lanes of traffic |
Meural Natwork based classification
Fully customized raporting system lo meat unique business
requiremeants
# Applications across traffic signal design, toll enforcemantifree-flow
tolling, infrastructure planning, viclation detection (vehicle coming
from Ihe opposite direction)
& Can detect
o Parallel vehicles
o Bi-directional vehicle detection either from left or right side

* Low false classification rate

Advantage of using EFKON's ATCC

& Q B

High accuracy level A complete IP video-basad solution: Real-time
of 95% (traffic count, mobile and non-intrusive solution video analysis
vahicle classification)

) H: 3}

Highly cost-effective Easy validation Easy integration
solution of traffic data with third pary software

Why EFKON?

18 ye ol ¢ 131 Strong presence in ihe growth

el e Track record of award
i seasoned markets (highways and smar I

wirming successful project
exgoubions

cies)
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Video Incident
Detection System

(VIDS)

An efficient traffic management system depends on how fast incidents are detected, verified, and resolved. Video
analysis is a well-established technology for traffic incident monitoring. Through real-time analysis of camera

images, a wide variety of incidents can be detected and lives can be saved. Video Incident Detection Systems ~7-, i .
(VIDS) consists of a network of cameras that automatically detect events and ensure appropriate re‘a.p?ﬁ;_ia'_ﬂ,-@ o :

,"I.:I"f‘ ’ ":-.; T '..I'III:.‘ peY

Overview |'___,J; _ i i

EFKON's Video Incident Detection System (VIDS) provides accurate and reliable vehicle tracking and autc;{nalnc i

Incidant delaction for highways and axprassways, Tha system helps providing safety on highways and gané’r,'s_ite Y

e-Challans for violators on roads. To make our roads safer and ensuring a smooth traffic flow, our VIDS can detect;

T e R
* Stallad/stoppad vahiclas * Waather stalus like normal conditions,
* Vahicles coming from the opposite direction, smoke or fog
* Pedestrian crossing,
® Over speeding and under speeding
* Crowd gathering

M narmal, elc

ple riding



04281

How the VIDS system works?

The VIDS cameras mounted on highway structures
monitors the respective stretch Dedicated aigorithms
monitoring the video signals turn the traffic data into
actionable business Intelligence. This Iraffic data is
transmitted continuously to the lechnical control room,
unusual activity detecled by the system is validated and
DDI'Ifil’!'l'l'El'd. to take required action depending upon the
inctdent type.

T

Key Features

* Monitor traffic densily and alert road users

* Automaltic detection of traffic flow, congestion, and density

% Easy integration with systems for automatic challan
generation (for most violatlons)

* Aler concerned authorities (police, ambulance, road
clearing semvices, elc.) for immediata acbons

& Maximum numbar of |anes covered — 4

Advantage of using EFKON's VIDS system

@ 3 )

High accuracy of Low installation cost, Efficient and reliable
violation detection ~ 95% hence, highly cost-effactive
B 2
24X7 real-tima Faster response lime (o
intalligent monitoring of road accidenls thereby reducing fatalities
Why EFKON?

! Track record of award-
nagement sy B winning successiul project
L |  execulions

Strong presence in the growth
markets (highways and smar
cihas)

Our key clienis include
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VIDEQ MANAGEMENT SYSTEM (Ver.1)

EFKON - A Global Leader in Intelligent Traffic Management Systems
Efkon GmbH ks a fully owned subsidiary of Strabag SE , A leading infrastructure company with € 13.5 bn Turnover , Efson GmbH |5 a global leader in
providing end to-end solutions (or

Advanced traffic management system - lor Smart Highway and Smart Citigs |
Intelligent Revenue collection and Assurance system — for Smart Highway and Smart Cities ,
« Iniefligent Transport Management system = for Logistics Management & Feet operation.

Efkon India is ploneer to bring innovative solufions for ITS Industry in Indian market since 2001, Efkon India has 700+ Enginesrs working in
RAD, Project execution, operation management for Government 23 well as Private customers.

EFKON 'S VIDED MANAGEMENT SYSTEM PROVIDES A WAY TO VIEW ALL CITY LIVE STATUS WITH VER.1 VIDEO
MANAGEMENT SOLUTION. HIGHLY SCALABLE VIDEO MANAGEMENT SOFTWARE WHICH IS SUITABLE TO SUPPORT AND
MONITOR LARGE NUMBER OF CAMERAS AND IT IS IDEAL SOLUTION FOR LARGE SCALE MONITORING AND RECORDING

A D 1 IOMER

BENEFITS

«  Multiple users can securely and simultaneously access
live or recorded video with proper login credentials.

« Fexible rule-based system.

« Powerful Video Management

« Software with central management for Smart Cities.

« Recording of video with high performance.

= Supports PTZ operation, recording playback option.

« (Grid based system to view multiple cameras at once,

< 3
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Intelligent PTZ and multi-view
«  Advanced Intelligant Video Surveillanca
= Playback, Search, Export and Secure Data.
Supports live Video Streams
Supports Ceniral Management of Cameras, Seivers and Clients
Backup / Export Video Encryption
Support clustered server environment & supports inbult mechanism for
high avallabilty and fallover
»  System provides remote users with rich functionality as below.
= Monitoring of live video from cameras on the survedllance system

= Browsing recordings from storage systems
« [Creating and switching betwean multiple of display.
» Monitoring of video from selected cameras in greater magnification
and/ or higher quality
» (3afting quick ovendew of sequences with detacted motion
»  Ouick overviews of detected alarts or events
= Ouick search on selected areas of video recording for motion
= Advanced encryption’ authentication,
«  Supports transcode and multiple stream profiles: Mexible video
campression, display, storage and retrieval
= System supports rule initiated actions such as:
« Starl and Stop recording
«  5at non-dafault live frama rate
« Send notifications via email
= Pop-up video on designated client monitar
Supports multiple brands of IP cameras & ONVIF profila

TECHNICAL SPECIFICATIONS

= (Capable of displaying videos in 3 monitors simullangousdy.
AV Files
«  M-JPEG
«  MPEG-4
«  MP4 export
«  Supports H.265, H.264, MPEG-4, M-JPEG Compression Format
. Stwm below operatians
Adding / Updating an IF device
Updating basic devica paramelers
«  Adding/ removing channals and output signals
+ Updating / Removing an IP channel
«  Emabling/ disabling an IP channal
+  Refreshing an IP device (in case of firmware upgrade)
«  NMullicast at multiple aggregation points
«  Supports different logs
System Log
Audit Log
« Alert Log
«  Event Log
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Certilicate ol Comphance

ce

W hwerehy dieclare that the techmcal Gle of product complicd with the reguirement of direcrves
Low voltage directive 2006/95/0C & 305200 EL of the Duropean parlisment and ol the coungil
of @ March 2001 (the construction products regulation ol O

Certificate No.: CE-4480

NMame  : EFKON INDIA PRIVATE LIMITED

Addilress 2 14" FLOOR SUPREMUS E WING, 1405 - 1408, | THINK TECHNO CAMPLUS,
KANJURMARG EAST, KANJURMARG, MUMBAI CITY, MAHARASHTRA - Jiiila2
Product @ VARIABLE MESSAGE SIGNAGE DISPLAY

Mhe Clentilication body has performed an auadil of the above produocts guality system covermg e design
inaniifacture and fnal mspection of the certified products. The quality system has been assessed. approved
anid 15 sulbject o continuous survell lance acconding o the directive Low volimee direciive HEBAS 100 &
OS2 R o the Furopean parfiament and of the council of 9 March 200 1 dthe constructon prod i
rewalitum of CPR)
Phis eertificate is ssued momder the following condbions:
I applics only o the guality system mamtained in the manulacture of above refereneed models
and i doses et substitote e design or type-examirntaon provedures. i reguested
I The certificne rensains valid wil the mannfctoning conditmns o the gialny systems ane ehimged
bl cevtificie validity is conditiomed by positive resulls or surveillunce audits
oWl O, ek as shown above can be used, aller completion of an EC Declaration of conformis iml
conplinee with all relevam BC Directives. The statement is based on a single evaluation of one sample
ool mbove-mentmmed produc

Validity of this certilicate can be verificd at www.rhscerl.oom/verily

Date of initial registration 25th Feb 2021
Date of this certificate 25th Feb 2021
Recertification due 2dth Feb 2024

(Subject Lo the company main Lakming s
Sysberm to the required standard)

wilisly ol Ires Cerfcate s subpsct jo &omue Surveilanoe salils b e dono sccassiully on o el 365 days fom ose of
W carlibcte (I e d Sursaiance Aadil @ ool siewaed 0 ha conducied e cordcala shall i Suspandad « Wilhdneal)
Asa Varihcabon of e oafilicaste can e wanben) 8l s mscan osm
T Corificale of Regesivalion rmans (e Propeey of RBS Cerilficatess Pyl Ll g shesll (s oo armesdaabsly egon mecuest

Email - lofirbscart com websile www rbscert com

RS Carhilicatmn Pyl Ll s Ao

Eiyg Do IR L] ey (Al
Famp havige DR Tl Roaad,
Urdbmad Wingibpim BV 2N

.. w | .. Diracior

2225




Cerulicate ol Comphance
Certificate No.: UR-4481

I connplimnce with regulation WS5/200 1 /EL of the European parlimment and ol U council ol 9
mireh 200 H{ihe construction products regulation or CPR), this certificate applies o (he
constrction products.

VARIABLE MESSAGE TRAFFIC SIGNAGE DISPLAY

Identilied as shown in Annexure |
Iy

EFKON INDIA PRIVATE LIMITED

14" FLOOR SUPREMUS E WING, 1405 - 1408, | THINK TECHNO
CAMPLUS, KANJURMARG EAST, KANJURMARG, MUMBAIL CITY.
MAHARASHTHA - 400042

I'his certilicate attests that all provisions concerning the assessment and verilication of
constancy ol performance al system as per standard.

EN 12966:2014+A1:2018
Ave applicd and tha
T'he product fulfil all the preseribed requirements.

Uhis certificae 15 issued on 252720210 and wall remain valid as long s the harmonised

004286

stancdurd remains valid or the manulacturing conditions in the plant or the factory =530 T,
o, W

. : e s e al w i
production control itsell are not modilied signilicantly L4 @/ P B

o
oy r{-"
e

Validity of this certificale can be verified sl www, rhscert.com/yverify [ & I Ll

y P,
Varkidity ol (his T ln o sbisct b Asnmial Savailance audis e dose successhdly on or betoss 165 days from datm aof- ="
s corificss [y come d Sureilas Kool & mol slowac) 1o e condiusoled, il corlilcsibo ahall b S pasdaid ¢ Wilhanee ) i

Alea Vanfication of S ol cals can e venbed 3 s ihsoan oom
TP et e o F mgeatdy ation 7o imimna Bhae Prapedy ol RES Cafioatan P Lig, and sl D el el srimsiebely upon mgues?

Emadl - rifof@rbscert, com  wabsile - www rbacertcom

RS bl b PN 00 e A
g IAF LI Liel formeay ol ol ¢
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| Certificate of Compliance Annexure | |
Annexure to Certificate No* UR- 4481
PRODUCT TYPE: VMS containing up to a 30{W ) x 6(11) matris |

tstee: 9700 mm x 1120 mm) of lkon-YMS modules

Product standard: EN 12966-1:2005 + Al:2009

| ME MIOD | LABORATORY TEST L‘{lNi-lllt_hiljl_"_'t_“ ) i
1 | EN 65981 [ Impact test Compliant |r
| EN 60068-2- | Vibration test Compliant
64 _ _
| N INO) Corrosion test Complumi
| 9227
I ENM 60524 Degrees of protection provided by PIlP54) I
' enclosures (IP —class)
[N 60068-2- | Change of tlemperatire Lest 2
14
| N 60068-2- | Damp heat cycling test Compliant
M
EN 12966-1 | Red, green., blue, vellow
| Cptical Luminance and white: 1.3, 1.3(* .
performance | L3(T) |
(luminance) Red. green. blue, yellow |
L.uminance ratio and white: 13
| Beam width Red. green., blue, yellow
and white: B6
Uniformity Compliant
Chromaticity | Colour Red, green, blue. yellow
|_ | co-ordinates and white: (2
LN 128991 | Assessment of calculation report referring | PAFL WLO_DSLO, PLD
| 1o the variable message signs (VMS) | 2, i
| Irame [

wlideby ol this Cofidbeale & subpect 10 Aamial Swereailtaros ssdlld 10 08 done suecesshuly on o befoes 165 days bom date
fhaw coviifacate (b cana i Survsiancs Audi| m nel dosand o Bo onducted 1hid cerlilcala shaill Ba St psdad | Wi i
Ao sdilicabon of tha camificale can be venled Al wws) dysean omm
Thes ©priificaln of Raquanifos onums the Propedy of RBS Cestilicston P Lig . and shall e bt stimsddinly apon l“‘lﬁf‘—

Emal - infofiroscert.com  webslie  www riksosl com 1 lI I p
h‘. M4
L=
L i
L
RS 1§ Cambhastmns [0 Lie s Ao .1. k AL
B WAE LIK Lo v (08 ol X LW =
Warnp hoatn 160 ity Road, Pl ¥

Uniled Kingadom, ECIV INA

\‘W' Director
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DATA SHEET

LITE-MAX OPTOELECTRONICS Co.,LTD.

File Mo LM-D5-1731 Page: 1 ol 6
REV : A DATE : 2015-10-08

Lo

x e 15 5 B AL (M) A RA

LITE-MAX OPTOELECTRONICS Co., LTD.

EE m K @ F

APPROVED SHEET

i 4

Product

ROS[E T2 4. 5&

BE S AUSR

Part No

LM-RO5ARCD-SX

B SRS
Sample No

AR ST E R B AR A ARG T R R i 2

Provide the product’s design and technical character

with the file.

% F & B =
Approved By Check By Prepared By
BEY o PR LE
HFHE il EnIinEr Euu cﬁ
Approved By & ’
Customer
Approved “ﬁ'M§H“\
i"—/ - C"‘:L.
f-/' é ‘u H I'_I "-1

*}f‘=“ /2228
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L"‘E&‘ BT DATA SHEET
LT E - oA

File No @ LM-D5-1731  Page:2al6
LITE-MAX OPTOELECTRONICS Co., LTD. SV R AU

BAERE (BM) FRARH

LITE-MAX OPTOELECTRONICS CO. » LTD.

DATA SHEET

LM-ROSARCD-SX

2229
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LITE-MAX OPTOELECTRONICS Co., LTD.

DATA SHEET

File No: LM-DS-173

004290

Page: 3ol

REV : A DATE : 2015-10-08

Part No:
LM-ROSARCD-5X

Features

* High intensity LED lamp

¥ (95mm round shape
* UV resistant epoxy

Applications
* LED Scraen

* | llumination

Absolute Maximum Ratings (Ta=251C )
Parameter Symhal ax Unit

Power Dissipation P 100 il

Peak Forward Current ® fare 100 mA

Continuous Forward Gurrant I 0 mh

Raverse Vol tage Vs 5 v
Oporat ing Temporature Rangs Tapr =350 to «BOC
Storage Tamparature Aango Tatg =407 to +1000

Laad Solder |ng Temparsturs Tual 260 £

* Duty ratio max 1710 Pules Width mas. Q, ¥mo;
Lo At the position of dmm from the bottom of the package within 5 seconds.

Electrical Optical Characteristics

Package Dimensions

LRt

General Talerance 8 0.2
unless note olharwisa

3

Lnit = mm

Tolerance aretD, 2, unless note ot

{ Ta=25'C + #IF=20mA )

WsAR ea ) 4/

A R e B\ a2
Part No. Matar 15l Lens E;T: h]“ (mad) ! Wervml erggth{ re) Angle ‘““ ::;"_r_"_'jﬂTL'l':.I-: :
Min | Max | Min | ®ax | Min | Max @
LU-ROSARCD-SX | A1) oP :‘;::: 24 | 6000 | to400 | 620 | &30 27
N

2230
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Lo@ ¢ 185 ¢ B DATA SHEET

File Mo © LM-DS-1731  Page 4ol

LITE-MAX OPTOELECTRONICS Co.,LTD, e —

BIN Table : (Test at 20mA)

VF (v) IV {mcd) Wd (rum)
Coler Range Code Range Code Range
Red 1.8-2.6 Fi] 6000-7200 R2 620-625
0.2V 7+ 26 7200-85600 R3 625-630
7 B&OO=10400

Error range :

® Luminous Intensity (IV) *10% Forwerd Voltage (VF) £0. 1, Wavelength (Wd ) +1nm

Caution in ESD :

1. Static Electricity and surge damages the LEDs. It is recommended to use a wrist band
or anti-electrostatic glove when handling the LEDs. All devices - Equipment and
machinery must be properly grounded.

2. When inspecting own final products on which LEDs were mounted, It is easy to find
static-damaged LEDs by light emission test at lowsr current (below 1mA is
recommended) .

3. Damaged LEDs will show some unusual g teristics such as leak current remarkably

increases, starting forward vol 1L h"" lower, or the LEDs get unl|ghted at the
low current, ;

2231
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Lo_i“} Z‘EE_&EE DATA SHEET

File No: LM-DS-1731  Page:Sof6

LITE-MAX OPTOELECTRONICS Co.,LTD. REV : A DATE : 2015-10-08
VeI _— Relative Luminous Intensity-Ta
i l o =} o } =
F— |v ¥ " 1 b -+ B _ - -: ].:;
“ R | r 500 e b
1| 1 ¢ N dionip o fen b
= Q) - ' a wk— T
i i s
= I T+ |6
: {
i > 2 -
i

Ratalive Lummnous inbensity

i 20 an ] FTi] 1000
Amitésnl Tamperature Ta (1)
IF-Ta

' Forward Current (mA)

lE % Amblent Temperatuze Ta (|
1 )
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La‘@ B E DATA SHEET

LITE-MAX OPTOELECTRONICS Ce., LTD.

File o : LM-D5-17M  Page:6ol6
REY * A DATE ° 200 3-10-08

Reliability Test

Classification Tast ltam Taat Conditions SHTPE‘ ow uf Raferanca Standard
Size Damaged
_ " MIL-5STD-750: 1024
IJuqu:ﬂ- ng fﬁf’: 22 0 MIL-§TD-202; 107D
JIS © 7021:6-4
High Tam High s0E£5°C MIL-5TD~202:1030
Humi di ty 90%%5 RH 100 0 JIS € 7021:B-11
Storage S00Hr s :
Endurance Test MIL-STD~750: 2031
v . I :
I:t Temp. ‘ﬂ;ﬁf c 100 0 MIL-STD-202: 2104
orage rs JIS € 7021:B-10
Low-Tamp. -30+5'C ‘B-
. st 100 0 JIS € 7021:8-12
=0+ 5" i
— :::?C 3;:* MIL-STD-750: 1051
E:r::tn: ) mu+;'n.:nauuin e o Ry
100 Cyoles JIS C 7021: =4
—_— -30£5°C S5min MIL-5TD-750: 1051
s;:.:: 100£5'C Smin 100 0 MIL-§TD-202:1070
Environmental 100 Cycles JIS G 7021:A3
Tast MIL-STD-202; 208D
N 13045 MIL-STD-750: 2026
Solderability | omell TimesSssc | . MIL-5TD-883:2003
JIS € 7021:A-2
MIL-STD-750: 2031
+ L]
. 5-?1:-" f:”;lii 2 0 MIL-STD-202: 2104
esistance == JIS € 7021 A1

Criteria for Judging The Damage:

- _-F_.'S_-;:HP.S.L :Uppar Standard Level

i %,

Criteria for Judgment
Item Symbo | Test Conditions
Min Max
Forward Valtage VF 1:=20mA _ U .S L*1.1
Reverse Current le V=S LS L*2.0 . 'Tﬁ?%‘:;}“ﬁ
Luminous Trilensi Ly Iv 1 o=2 0l L.S.L™. 7 -'“E \ '.ﬂl
'lr

e, Standard Level

g ]z J
"":5\,_‘“'”' RDA ,f

T
L .
"\‘I 3 Ve, B .. B
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Product

BE (B LM=RO5BCD-SX

Part No

HEaLEREE
Sample No

Pl ARG E S P LR AT R AT R i 28
Provide the product’s design and technical character
with the file.

7 # B E
Approve d By Check By Prepared By
E J__Eﬁ TTFL = I:‘;,F- Hﬂ{ i:—r:
. =]
FRE = B EnI inEr mﬁ C%
. Approved By g i
Customer
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REV : A DATE : 2015-10-08

Part No:

LM-RO5BCD-SX

Features

* High intensity LED lamp
¥ (J5mm round shape
* UV resistant epoxy

Applications
* LED Screen

* || lumination

Absolute Maximum Ratings ( Ta=25C )
Paramoter Symbo | Sax Unit
Pomer Dissipation Ps 100 il
Peak Forward Current ® le 100 mA
Continuous Forward Currant I 20 mA
Raverse Voltage ¥e 5 L
Operating Tesparature Range Taps =250 to +BOT
Storage Tomperaturs Range Tatg =40C to +1001T
Laad Saldaring Temparaturs Tsal 260 C

L

Duty ratio maz 1710 Pulse Width maz. 0. Tms.

Package Dimensions

Ganarsl Tolerance & 0 2
unlass nobe cthensisa

Unit © mm

Tolerance aret.2.unless note otherwise

£ At the position of dmm from the bottos of the package within 3 seconds

. g i
UL
wWh 'h‘nlg,._

i) b o
. i i Bilf el
Electrical Optical Characteristics ( Ta=25TC + #IF=20mA ) {: }
VREVA /5
Forward Lumi nows DT it I
. 7 i
) Britti Voltage Intensity —— it
Fart Ho, Material Lenn n; 1;:‘ () (mad) Wownorgth (rm) £ -uﬁI"i“,-”
Min | Max Min Max Nin Max
L RosBCD-Sx InGaN o 16| 3500 | so00 | ass | ars | a2
2 O Ffuse
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BIN Table : (Test at 20mA)

VE (v) 1V (med)
Color Range Coda Range
Bl 2.8-3.6 12 3500-4200
0.2v 7+Hi 13 4200-5040
14 5040-6000

Error range:

Wd (rm)
Coda Range
Bz 465-470
B3 470-475

® Luminous Intensity (1V) £10% Forwerd Voltage (VF) 0.1, Wavelength (Wd ) +1nm

Caution in ESD :

_‘_.r'—'.:'“ i
et Lk .l|;|,|‘!'\|
7B
oF o
o F Wk
v I:I‘lf'v? h'-. ':'\.llll
AR o T 1 ‘|
i , [
=1
Ma iz T
I 5',!“';"*.'”5 a1 I" 'u'l"f'
! N |
h el
N i

i TR 1
Sy RN VA

-- e

1. Static Electricity and surge damages the LEDs. It is recommended to use a wrist band
or anti—electrostatic glove when handling the LEDs. All devices « Equipment and
machinery must be properly grounded,

2. When inspecting own final products on which LEDs were mounted, |t is easy to find
static-damaged LEDs by light emission test at lowsr current (below 1mA is
recommended) .

3. Damaged LEDs will show some unusual gk teristics such as leak current remarkably

o =

—___increases, starting forward voltglgibe ey ower, or the LEDs get unlighted at the
- current.

2237
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VF-IF . Relative Luminous Intensity-Ta

O i mmEE ! 1

; o e 7 i 1 a = i = ! Ta25'
i i i =y — = -+ I 111
— S N — 1 1l — I I — . e ]
w1 ——1— .]._ o == S0l ! ! —+ 1 11 H
— L 4 L3
|
|

it
=]
!
=

Forward Curmant IF (mub)
- \+r |
— 1
Ralatve Lumanous intengsty
|
1

S SR i 'g = » e
- . t—r-11 . 5 L1y
1 ]I. . | 4 3 ¥ 1 L Ir” ' % i
1} | i | | | |
I
I

i Al

- I il
Farsard Curmant IF (mhA)

- ————

T, - 20 20 i ; ETi)

" Amblent Temperalure Ta (1)

\a IF-Ta

.
GaI Mg
s Pt S
£ .'..-" o

Forward Current [m&)
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Reliability Test

P e Sample Mum of
Classification Test ltem Test Conditions Size 0 od Raference Standard
X ~ MIL-STD-750: 1024
DFT .'ft e 1‘;‘;’“ 22 0 MIL-§TD-202: 107D
L re JIS C 7021:8-4
High Temp. High HE5C = :
Humidity 90%+5 RH 100 0 -J!ILS snm;:f_ﬂa:’
Storage 500Hr s ’
Endurance Test
MIL-STD~=750: 2031
o i
"s’t Tenp. ':’:aj.f c 100 0 MIL=-STD=202: 2104
b o = JIS C 7021:B-10
Low-Tamp. -30+5C .
< b Rt 100 0 JIS € 7021:8-12
~30£5C 30min
; MIL=STD-750: 1051
1""“:“’“ ‘E ;‘?G“ 3:' 100 0 MIL-STD-202: 1070
Sreling " JIS € 7021: A4
100 Cycles
i -30+5°C Smin MIL-STD-750: 1051
SE: 100+£5°C Smin 100 0 MIL-STD-202. 1070
Environmental 100 Cycles JIS © 7021:A3
Test MIL-5TD-202: 208D
__ 230+5°C MIL-STD-750: 2026
WIerIINILY | oot vissatine | 2 9 MIL-STD-883:2003
JIS C 7021:A-2
. MIL-5TD—750: 2031
.'_
Ru:?;:;m ?ﬂ"‘ ‘:'z 22 0 MIL-STD-202: 210A
= JIS € 7021:A-1

Criteria for Judging The Damage:

. Critaria for Judgmant
Item Symbo | Test Conditions
Min Max
Forward Yoltage VF 1+=20mA . U.5.L*.1
Raverse Current ls V=5V . . S.Lﬂ%?@ﬂn‘ﬁ:}:}_
Luminous Intensity v | #=20mA L.S.L*0. 7
Est._-l.’.-a'.i.;._~:\l:hpﬂr Standard Level L. ; tandard Level

A
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Part No:
LM-ROSFCD-SX

Features Package Dimensions
* High intensity LED lamp L
* @5mm round shape ('| 3
* UV resistant epoxy
. g | _—.
s sy o=
Applications ‘ - - |
~| L |
* LED Screen |2 "o ' . |' :
* |l lumination 1 {Il 4T}t |
) g e e ed
] Lff,T f
| : 1M
Absolute Maximum Ratings (Ta=257 ) | - }T |4'
Paramatar Symbal Max Unit ";- ! |
Power Disalipation P, 100 - o l— s |
4 + it i ] -
Poak Forward Curremt ® lie 100 mi ‘ (& |
Continuous Ferward Currant i n mi |! |
| -
Raverge Voltage Ve 5 L} ; I
| {
Oporat ing Tesparature Range Topr =250 to +8O( ! j| = 71 [
Starage Temperoture Renge Tatg =407 to #1001 General Tolerance s 0.2,
unless nobe ofherwese
Lesd Soldering Temparsture Taol 260 C
Unit *
* Duty ratio max 1/10 Pulse Width max. 0. 1ms: Tﬂfmarﬂﬂlﬂﬂmmﬂhﬂwﬁ
L. AL the position of dmm From the bottom of the package within 3 seconds.
Electrical Optical Characteristics { Ta=25'C + €IF=20mA )
e | Vortus | ety | omieent
Part Mo. Matarisl Lana E;:::_‘ tv) (med) Ve | e ()
Min Max Min Max Min Max

LM-ROSFCO—-3X 14 | 11000 | 20000 | 520 530 ar

2242
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BIN Table : (Test at 20mA)

VF (v) IV (mecd) Wd (rn)
Color Range Code Range Code Range
Groen | 2.8-3.6 30 11000-13200 F2 520-515
0.2v Al N 13200-15000 F3 525-530
a2 16000-20000

Error range -

increases, starting feﬂrm’d volt m" |lower, or the LEDs get unlighted at the
low current, :

2243

**';

A .'.f

® Luminous Intensity (IV) £10% Forwerd Valtage (VF) 0.1, Wavelength (Wd) +1nm
.'ff ":.ﬂ ..]{.a‘-f'ir ‘1..\
H’k
.EF
\E '“In" F--I-. _"
\ r.ILL , :' ) F

Caution in ESD : R

1. Static Electricity and surge damages the LEDs. It is recommended to use a wrist band
or anti—electrostatic glove when handling the LEDs. All devices - Equipment and
machinery must be properly grounded.

2. When inspecting own final products on which LEDs were mounted, It is sasy to find
static-damaged LEDs by light emission test at lower current (below 1mA is
recommendad)

3 Damaged LEDs will show some unusual gessacteristics such as leak current remarkably
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Relative Luminous Irtensity

Forward Current IF (mA)

Farward Current (mA)

o

=

Amibart Tamperatue Ta (')

Relative Luminous Intensity-Ta

===

T
1t

.
g
) L LL

:._ IS -

[[f] Mo K Ll

3 3
Forermed Cumeni IF (mA)

Wavelength Characteristics
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Reliability Test

Clasaification Test ltem Test Conditions e ol Reference Standard
Size Damaged
| ) MIL-STD-750; 1026
ﬂniril;tlnl :Bﬂ“" 22 0 MIL-STD~202: 1070
8 & JIS C 7021.8-4
High Temp. High 60+5C i .
Humidity 90%E5 RH 100 L H.;:-ssr:r;:ﬁle:ﬂu
Storage S00Hr s I
Endurance Test L-STD-750: 2011
. MiL- :
i +
r;_-t Temp. ﬁﬁuﬁrf 100 0 MIL-5TD-202: 210A
orage JIS ¢ 7021:B-10
Low=Tamp. =30X5'C Py
P i 100 0 JIS € 7021:8-12
=10+ 5"
? . ;:;?C 3:" MIL=-STD=750 1051
emperature ey 100 0 MIL-8TD-202: 107D
Cycling 100£5'C 30min JIS € 7021:A-4
100 Cycles '
P ~30+5C Smin MIL-STD-750: 1051
5:"": 100+5°C Smin 100 0 MIL-5TD-202; 107D
keanaeriinl e 100 Cycles JIS © 7021:A3
Test MIL-STD-202: 208D
. 230+5°C MIL-STD-750: 2026
Solderab1Vity | puslt TimesSuee | “ ® MIL-STD-883:2003
JI§ € 7021 A-2
MIL-5TD-750- 2031
i
" E?I:ur f:ﬂf.ﬁc 22 0 MIL-$TD-202: 210A
esistance * Isec JIS © 7021 A1

Criteria for Judging The Damage:

| tem Symizo | Test Conditions EFAREES TR St
Min Max
Foarward Vol tage VF 1=20mA _ U3 L*. 1
Reverse Current la V=5V _ U. 8 L*2 Dﬁﬁp\
Luminous Intans |ty Iv l+=20mA L.5.L=0. 7 ﬁ/%ﬁﬁ \?

PS: U.5.L. :Upper Standard Leve| L -"""'rr---"'”_u"'r Standard Level

\." nfigALR thfx /3

- f
LG ---..r

2245
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VARIABLE MESSAGE SIGN BOARD (P123015RGB)

EFKON - A Global Leader in Intelligent Traffic Management Systems

Edkon GmibH is atully owned subsidiary of Strabag SE , A leading infrasiructure company with € 13.5 bn Tumover . Efkon GmibH is a global leader in
providing end to-gnd sohutions for .

Advanced tratfic management system — for Smart Highway and Smarl Citias .
Intelligent Revenue collection and Assurance system — for Smart Highway and Smart Cities ,
+ Intelligent Transport Management system = for Logistics Managament & Flaet operation,

Efkkon India Is plonper ko being Innovative solutions for ITS Industry in Indian market since 2001, Efkon India has 700+ Engineers working in
R&D. Project exacution, operation management for Government as well as Private customers.

WARIABLE MESSAGING DISPLAY COMMUMNICATE IMPORTANT INFORMATION & GUIDANCE ABOUT TRAFFIC. DIVERSIONS ETC. TD THE

CITIZENS / PUBLIC ON THE RDAD. VMO CAMN ALSO BE USED FOR SHOWING EMERGENCY/DISASTER RELATED MESSAGES AS AND WHEN
REQUIRED

CUSTOMER

BENEFITS

= Clear visibility with ultra bright LED Technology

« Display legible from distance of more than 100mirs.
Anti-glare front screen visible from all angles.

+ Robustdesign can withstand extreme temperalures.

+  Userfriendly software to display information.
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TECHNICAL SPECIFICATIONS

GEMERAL

Inpul Vollage 230 VAC, 50Hz

DISPLAY

Matrix Configuration Full Matrix (LED)

Calor RGB

Board size 3000mm(W) x1500mm(H) X 200(D) mm
Pual Pitch F12

Character Height 300 mm

Language English and Hindi

Viewing Angle O to 10° as par B6 —
Viewing Distance 150 Mhs_

OPTICAL SPECIFICATION

Lumninance Class/ Ratio L3

Centrast Ralio R3

Beam Width, Brightness BE6

COMMUNICATION

Intesfaces Ethernel

Capabla of wireless connaciiity with 3G
Commumnicalion

up gradable to 4G |
MECHANICAL
Housing Matenal Aluminum, 2mm thick
Paini Coating Black, 100% anh glare
Maintenance Access Rear
Mounting Types Gantry/Cantdever Mount
Sensors Door, Temperature
LED Full Calor
ENVIRONMENTAL
Working Temperature 0"~ +55'C
Working Hurnidily 10% to 95%
Erviranmental protection :sg: :::l: :'i:,l

3. ENSURING 5HGE".

o — o iy 7
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VARIABLE MIESSAGE CONTROL ROOM SOFTWARE (VVIS1.6)

EFKON - A Global Leader in Intelligent Traffic Management Systems

Efkon AG is a fully owned subsidiary of STRABAG SE, aleading Infrastructure company with € 12 bn lurnoves, Efkan AG [s 2 global leader In providing
end-to-end solutions for:

+ |ntelligent Revenoe Collection & Assurance Sysiem - for Smart Highways
+  Advanced Tralllc Managament Systam - lor Smart Highways & Smart Cities
intelligent Lighting System - far Smartl Highways & Smart Cities
«  [mtelligent Transport Management System - for On Road & Oif Road Applications
EFKON India has been providing Intefligent Transportation Solution to Indian market since 2001 and has 500+ engineers working in Research &
Development, Execution of Operations & Mainenance of leading Government & Private Institutes in India

VARIABLE MESSAGING DISPLAY COMMUNICATE IMPORTANT INFORMATION & GUIDANCE ABOUT TRAFFIC. DIVERSIONS ETC. TO THE
CITIZENS / PUBLIC ON THE ROAD. WMD CAN ALS0 BE USED FOR SHOWING EMERGENCY DISASTER AELATED MESSAGES AS AND WHEN
REQUIRED,

CUSTOMER

BENEFITS

« Board Selection and Connection
» Graphics/pictogram Selection

«  Manual Message Creation in GTG e
»  Message Lookup from Library ﬂ

+ Entering graphics/pictograms and text messages :

* Rule Basad Message Scheduling -
+ Priority Based Message Schaduling

FEiasiniing

g

MMRDA



»  Schedule controd =y

L C "-'. ‘] _."q' ~.|'_-_
»  Unknown message retrieval VGG e {..,"‘ ald
» Monitoring the sign Ud SR &1 UTeld <

«  Brightness adjustmants
«  Date/Time satlings
= Log File use
+  Default message settings
+ Light Sensor readings
« Temp Sensor readings
Power Supply Pass/Fail readings
« Comm. Fallure messages

EVENT THRESHOLD MASTER
Ewntm WAL W BEE | o Wl bEaRE REEE b A |
Upper Thrashold Lower Threshold f

Threahold Souice e

Mag Template

LA A !\Fl_ﬂi UFPI! LOFWE R ll“!l BHHOFLD TEMPLATE
MAME DE 5C THRESHOLD  THRESHOLD SOURCE

sCCl VISIBILITY... i r!iﬂﬂ .\!'l-ﬂlhlllly ltl.llll’lll V...
SCC1 VISIBILITY ... i [ Nalage] 1 ‘Uhlhllll'lf 1:I'CI..IRIIE NT V...
SCC1 WIND SPRE... i [ B0 ] Alr Prossure |WIND SPEE...
SCC1 tIHD_EFEE... | [ 10 :Mr Prossure lWIHD SPEE...
SCC 1 HUMIDLITY ... 3D  Hwmildity (CURREMNT H...
e ——= = =1 | e | S |
SCCl TEMPRATUR... 40 | |AmBblent Tem... CURREMT TE...
sScCi | TEMPRATUR... | |4 | Amblent Tem... | CURRENT TE...

A Edit Dotote Clooar Exix
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STRABAG Infrastructure & Safety Solutions GmbH

STRABAG

DECLARATION FOR - TECHNICAL DATA SHEETS/CATALOGUES

We have enclosed catalogues/data sheets of the equipments for one of the approved /proposed make in
line with tender requirement. After award of order during detail engineering stage we will submit the data
sheets and catalogues of the final approved vendor meeting the tender requirement,

The capacities/ratings and quantities of all equipment are indicative based on the details available in the
tender documents and the same shall be updated as per actual load requirements during detailed
enginearing and design stage as per actual site conditions inline with the contract requirement subject to
approval by Engineer/Employer.

STRABAG infrastruchere & Safely Selutlons GmbH

lpras-Hasch -5 19 Tal w43 1 900000 Malfeasniandastars Chisrdar AG

1200 WiemiOstansmch Fas =43 1 B0088-19 IHAN ATE1 3400 0000 D014 134T

st W1 -b S e llafiar g Lovn BIC AR T RECORTIL LN \"3.:'_ - T
Y

| g S
Sz Vimn Hondeisgancrs Wi FN PSSR LD N ATLHATEAST =;{E,,J_.,;,;;.Ei-'_ A
—

edwickt sl 10D % Rscyingpame
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MEPTUME GROUP

About NEPTUNE

Extablismed n the Year 1969, Meptune has established iisel! a5 among the Mol relisble
pronviders of erargy & acoew maragemant sofutions for indusirial, commercial and
recldential ute. Through collaboration with global conglomeraies the company has
been instromental in bringing gobally renowned technologies and sdvanced produects
1o the subcantingnl. Mat anly the has contributed mmensely towaidd the growth of
fhar region ower the st thew decades but in the process, has aiso made Mepune
Group an abnohsie powsholse n anegy managemant and scoess comtrol solutions

PR OISR IO E P E R -
Lo IO AND |
EEOMONIIC AR -

ML TRIRRA C Toclay, the oeganization has split its cone Business sctivities Inlo o Maged butiness
wniki- Hlpl!l.l-'t Endiia, which deaks nﬂhfﬂcrw Maruqunmt B Power Quiality &
Dhsinibution Salutsnd and Nepluns Automatic- The Parking Managerment 0 Acoess
Butomation divison of the firm From klarketing, Inmavation and Production 1o Qs
Assurance. bmtallavon and Alter-Sales Suppoen, Neptune has costnually sicelled a5 4
cormpany in a8 departments, boasting a tearm of over 500 dedicated employess, 35000+
installation, world-class mardecturling units snd an extiomely ieliabile network of
gartrevs aonoss the globe

Tocday, the Nepture Group is celstating over 25 years of excellence, with foms &
pasnon fos Tanoustive Energy Managsmant Solutions® and “Wvistive Acces
Automation & Parng Managemant Sohution”

53

L
N ey,
[yl

iyt O il
i igg o W
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MEPTUNE GROLIP

Deepak Kapoor

The Founder, The Visionary and The Leader!

The creditable growth and the seocess of Nepiure has bega distingvely postibie

wrdpd the valionany and Inspirational atfitude of Doepak Kapoor, the Chasman of
Maptung (doug.

Fraem an kles on paper (o @ tengdibe Gukirmin lmlll:.r. Bir, Kagioor, weth an interse
wision, staong ambitions and positive energy, founded Meptune India — & comgany
ded icated (0 wiving enengy dnd smprowng powsr quality. The idea was ampls yet
brilkami.. not only be wanted (o becmme » soccesshul business man but slso sork
on something that will contribute towands the growth of the nation and hence
improve the Tees of billisn of people, Ad tha coMmpany contimsed o demanstrabe
it coemmit et 10 Endngy Effstient future, the dedication and progressive
motivatian imspired svtensve growth

I the yaar 2005, he ntrodeced FAAC India (now known s Bsptune Automaticl, 4
subsidiary of the wel-known global sutomation glant FAAL Lewsssging on our
establighed brand repulation, professional expenting and trusted partner neiwork,
Maptune Automate iooh the Indien Access Automation and Parng Mandg oot
ndustry By storm, The quality of products, matched by ever-reliable services of
Plwprbunee, wiad Soumething TRal was aever wpov Balore in the courntey

For héy ismarkable achimarmeiits, My, Kapoos 5 the mecipient af the prestigious
Prce Waled Houie Conpert 'Biands end Leadess Awaidd' and hay also Ges
guoted multiple times by vaviows meda outhets. An artecle pulblished in s homour
can be found m (he 12th sddtion of ‘AseOne’ business i news msganine
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By nePTUNE

HEPTUME GROUP

Collaboration 8 Joint Ventures

Mepture undevsiands the fact that seocess is nof achieved by 3 single person or &0 ety on (L5 own. A company’s tree Success
#ory has thousands ol supponting charscters thaf contribule towards 43 growth and are very much iesponsile for the state of
sirength that & is = today, Over the years. Neptune has mollsborated with many reputed organizatiorns across the globe and is
thanidul for their guidence, trust & confldencs inour services, We cumenlly hawi joint ventures with Following global anevgy and
techmology foms

=Bals . &isseitowchnm Germany [industrial plugs & sockets, endowres, customized distribution panels|

o pEaeays " DUl Bnorgla 5o, aly [Povesy lacior costrollerd, copacilon., powes ahalyien, aneigy managemant sydlema hamaonic
filters and power factor solutions|

ELSTEEL - Gsteel Denemark [LV sweichboards, techno maduler switchbaards (TTAJ]
A“ * ABE ArTu K Syitems [TTA)
FAAC 5.p.A Raly jacerss sutomation product|

T_ﬂ = TS0 (Pedestrian Gates & Aoad Blockng Systems)

W P P O 4

74

\:I ':_-__\, “LI-'-I“”'I"E_‘:.'FK
- —
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By nepTUNE NEPTUNE GROUP

Business Units

The Megtune Group, the Ranowned Paneers i inraducing, word rénavened techaclogicaily sdvanced Products o the indlan wuboontingnt,
has pelectwely compiled these cosllabaoe atstn wath gletal tnnglm-ra'lrj. iFto b Busineds unitg

Enhancad Powss Cuality, e sd
Digwenimg and Batier Eguapmnt
Lilatume

Improwed Enengy Efficency, Geeates
Ukt Comwerisnce and Increaser RO

Impeccable Protection, Efective Em‘ Bl s Saltety, Superion User
Monitoing and Higher Cost Savings ¢ i Experience and Remarkakite
MANAT Operalona Efcency

vew repr g T 5
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By nePTUNE

REPTUMNE GROWLIP

Smart Energy Management

A npw technalogeen maderniee oud day to day operathom, the demand lod effeciiee snergy management solutions and
improsed energy efficiency is ale inoreasang Meptuna's Smar Energy Managament Solutions e revslutionizeng traditionsl
busimess models by offering new capsbilities- from reductions in carbon foatorint & iMarovments s miegrated rescurnce
planning amd higher asset willzation

e work with ouf clients 1o idently & manage oppostundiey ihal are capable of delivaring sman energy mandagément. Cur
propratiry Energy Managerment Syitem b & high-perfarmance applicabion usad by thousands of elecrical gad operators in
India to mosstor and aptemize the perdarmance of thelr system

Meptune bedla alto affest enengy meters, powsr analyzers & data logges, in parinership wth ‘Ducati Energia 5.p.A " (alyl that
allow our chents to effectreely manage thea enurgy demands, et obgectives & messudable Wigets and sadily dentily thew key
anergy users AN owr micig-controller Based wmant products ane compiant weth applcable 15 /IEC standards and our highly
wcuse plopielany wecunity sgorithee prowde ofective |l lgnliml fraudh & haching

2nd Floor
Ist Floor | 3rdd Floor @ BUEMATD energia
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) =%
I —
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By NEPTUNE

004318

NEPTUNE GROUP
How does Energy Management System work?
5L Inter et with Fiaed & (ﬁmﬂm
S
Aﬂhuuﬂmm —$
Access guw PO Access vper smartphong Aocass over Compite
af Homae/Offics
e Pitung indld £ 7

Rl T ey
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MEFTLRME GROUP

By nePTUNE

Power Distribution Management

Mopiuns offery 4 remakable range of power distrbul ion managamerd sobkdians for comemarcial, redkbentlal, utility snd indusirs
rmarkets, The business unt has & wide-ranging portholio of superior guality LY Swachioards and Industnal Phgs & Sockets

Qur LV Switchibosrdy are snanulact ured in collsbyorstion eith Ehtes” Dermart) and are ideal o protection & G T ol
glectncal squipment, Monitoring vanous energy parametens and afficent power dsibiton

LV Switchboards ARBE ELCSTEEL

APFC Panels

Power Comtral Mator Control Local Distribation Faoder Pillars Bains / DG
Centra Synchranizing

A N i O
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By nerTUNE NEPTUNE GROUP

Power Distribution Management

Mapbene bndia has o lantabulous Qamut of high-geade induiirial plugs and wckets thal has Tawnd applcation in vieous sacton
such 85 agrcultuce & chemicsl ndustry, alrpons, construction sites and wates treatrmant plants. Our sieilas renge of products {in
parnership with Bals Betrotechnil’, Geomany] inchide Surface/Pans b osnting Soacke Dhtlets, indistnal Phagi, GT Connecion
Varabores snd Domeste ACAMdustiad outlets.

Industrial Plugs & Sockets o B =3 Is

. |
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By nePTUNE

MEPTUMNE GROLM

Power Quality Management

Elmciric saiply |s among the most essentlal & bask sendces needed 10 support ow Industrial world, From power gesaration &
transmission (o disiributon & usage, ol are undergoing sgnificant changes due 1o Redvy enevgy demands of today's modern
socrty. Thets changes affoct slectrical quality and Neplune understands that a superiod level of powsr quality S0 stability s
necesiary fod reflable funciioning of egquipment & wystems.

& Migh beved of power guality can only b guaianiesd with rolisbie pamnen B e Meptune Group, This (s pavticulary e for
hasmanlc distartions, created by non-ineas inads that acoowent for largest group of loads m the modemn world, Meptune offers
an array of harmonsc mitigation solutons (kne & oad, peive. sctive B hybed fliberd, inchuding ane of the best THD reductioni
by ther mariet tocay, this increasing produdctvity and system effciency

Detunad -Tunead Harmonic Filtration Systems

e I L L1
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By nEPTUNE

MEPTUNE GROLIP

Power Quality Management

Neptune India alio offers Powes Factor Corection witls, i parmership with Tucati, as pan of its Powss Quality Management
Portholio, Owr range of products inchude Power Facior Controlers, Capacitors and Thyristoss, whach are perfect in scenarios

wiiere afficient power supply i 4 mudt Theds endne pero downtimed, ingreased productsaty B contiruity, tmoather power
pply, improved power Bactor and hence aghar guality ol power,

Power Factor Correction
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MEPTUNE GROUP

By nePTUNE

Security & Access Management

Bl ptuns's Security Bt Acces Managemen portfobio contitts of sntry sutomation system, Joe caniesl i parking
management sobutons and are the key pillars of our Neptune Automatic' business wel. 'We are currently the offios sole
distritiation partnens of FAAC Acceds Autormation U n India and ofer an impresiie taege of innowste & versatile products
such #5 auinmatic doors. boom Barriers & security bollards and paking marsgement systems.

Mo pbune’s Accris Autoimstion salution indude sweng,/ilide door sutomation, automalic boom barrien and Fgh eecurity

Dollands, These allow for noreased safety, user comfiort & employee peoductivity and are ideal for areas such as sirports, parking
it ViP resdences, ambesiles, plsces ol [meresi snd benks,

Access Automation

i P U Pl G 12
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MEPTUNE GROLUP

".\-_‘
o
Security & Access Management F.;ZZE%
P — |
Meptune Automasts’s Paking Managemant portioba chielly indudes our progetary garkong massageement syainm, sitormated ’I'f -
pay stationd and swbry/mat stations. Meptune's Parking Management solutions allow for 2 fully ssomatsd pariendg sxperience

where 3 utes can pre-book higher parding wpace uling our app. get directions, know the real-fime walabibly and pay fov
parking wia muliiple payment aptions

By nePTUNE

Parking Managamant HEPTANSE . #e PAAMINS
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® By nePTUNE NEPTUNE GROUP
L
Parking Management in Security Automation
il
o = LPR{licensn Plate Recognition)
L
W TR —
- il i Parking Reservation
b 3 _, 1]
@ Major Access T @I TR | ey
| - .
&5y or Lagtop i -/l B Colecson system
(B P
S ﬁ i Mu'tl Level
L —— T o Parking
=
- B _t
W ei Multiple Entries And Exits
L]

- Mg
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NEPTUNE
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& SUPERNOVA
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SUPERNOVA 750 \va 10 2500 kva
Euro Series

25000 kVA when paralleled

83 Perkins i
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, Perkins

SUPERNOVA

Hingl ok b 1 it
I o 0 i F (R T ! i i
i O] RRTH [} | I Y i
T | ML I N G 1
o i Al o
e | ‘:|ll al ]
| 11103 i 3]
[asiiy i | e
| | o |
B | - -
.t




“GEMSET MODEL (4 strake watar soaled)

004331

(1 SOORPM (30Mz) 3 Ph., 415V, 0.8 PFT 5P 730 EP 5P A10D 5P 910 5P 1010 5P 1125/5P 1230 (3)°
Rated KVA / Ratad kW TSOKVA 7 §00kMe STOKVA / $40KWe FIGKVA / TMkWe 10TONVA 1 S0BKWE 119000 1 1000WWs
Engina Modal 40040 E2ITAGT 40080 E30TAGY 40080 EI0TAGT 4008 30TAGT 4008 MTALY
Enging Bhg 895 DS 1 1204 336 V4R

Mo, of Cylndar & Arrongement & VERTICAL WNALINE B VERTICAL IM-LINE

Governar ELECTRONIC

Fusl System DIRECT IMUECTION SYSTEM WITH LINIT IRIECTORS

Bose X Stroka |mm & mm| 140 = 190

Comprassion Koo iza1 1%

Slading Systarn 74¥ DC ELECTRIC

Laad Acid TYPE Batiery 2 Mo, 180 AH

Fuel day Tank Copacity [Lirs] 990

Coolanl Capacity incl Radinter [Lir] 120 143

Lube Ol Capocity ing Ol Filtars fLivs| ni4 153

Lurbee. O Spacification APCld 15w/

Bore D.G Soi Dwnan [LaWaH] i mm A AT00 « 2100 « 7500

Divy Wasght [Apgian | DG Set Oinly fim kgai HA 500

Overall DG, S0t Cimen LWl mmm 700021302318 7200 « 24600 « 2930

Tatol Wgt inel [Appr | Acow Enct (in kgi 18560 12500
mmmﬂ:ﬁﬁm $P12350  SP1300  $P1700  SP1850  SP2000 SR 2250  SP 2500 (8)°
R oA Bt VR EROVSOWEN TENOWEW WA
Engina Maodel #0171 S4TAGOA 4077 A8TAGIA 2017 48TAGTA 4018-81TRGI  4014-61TRCT 40V6-41TRGY  4016-541TRO
Enging Bha 1497 17 2004 1208 an 2847 1975
ro of Cylinder & Arrangemant | IVEE 1 8VEE

Cemerno: ELECTROMNIC

Fual System DARECT IMIECTION SYSTEM WITH UNIT INECTORS

Bors A Sarokn dmm & mmj 140 & 190

Comprasson Ratio 136 13

Starting System 24V DC ELECTRIC

Load Aced TYPE Bottery A Mas 180 AH

Fual doy Tank Capocity {Lirs] 990

Coolani Capaciy ind Rodiotar [Lirs) bl 550

Lube Ol Copocty incl Ol Faliars iLirs) 77 3

Lubsa. Od Specdicahon APCIA 15w

flore [ G Se Dunan (LaWeH] wmm 5400 « 2700 « 7630 5800 « 3000 « 3400

Doy Wesgh! [Appros | DG Set Ondy linkgsi 1700 12000 12400 14300 17500 17900 18900
Orvmradl DG, Sef Dimean JLaWeH] in dnem P12 « 24600 « 3780 1A XN00T000 | 00ede] 001043 10363 « 3300 « 4340
Tobal Wgt ined [Appr] Acow Encl i kil 19000 1900 24700 24400 1Ta&0 29630 30000

L¥

L
H

WOFE COMIINUOUS DEVELORWENTS ® [HE PRODUCT ENTITLES US "D CHAMGE TECHRICAL SPECHCATIONS DIMENSIONS SCOPE OF
TED STARD B MODEL ARE 450 AVAABLE I OTHER RANNGS PLEASE COMTACT LIS FOR MORE DETAILS




¢» SUPERNOVA

ER S LT D
An |50 9001 : 2015 Certilied Campany

REGISTERED OFFICE

SUPERNOVA ENGINEERS LIMITED

B Wing, F-2, First Floor, Shapath Hexa, Opp. Gujarat High Court,

5.G H|gh1..ra-,a Ahmedabad - 3B0 060, Gujarat, INDIA,

Call - +91 79-6611M36/37/38/39/40

Email - marketing@supernovagenset.com inquiry@superncvagenset.com
Web - www supernovagenset.com

Branches

BENGALLIRL - #203, 1AA Cross, 2nd Main, East of NGEE Kasturi Nagar, Bangalore - 560 043

CHEMMA] 1B & 1C "f vanandam Complex, 3rd Floor, Pulla Avenue. Th ru Vi Ka Park, Shenoynagar,
Chennai - 800 030

COIMBATORE No.B1, Dr, Nanjappa Road, Chenny's Chamber, Coimbatare - 641 08

DELHIHARYANA - 702, 7th Floar, DLF 5tar Tower, Opp. Exit-8 on Dethi-laipur Highway Sector-30,
Gurugram, Haryana - 122 002

HYDERABAD b & 7, Prernises No, 1-7-319, 3rd Floor, Panchsheel Towers, Park Lane.
Secunderabad - S00 003

INDCHRE + 208, Znd Floor, Royal Ratan Building, 7 M G Read, Indere 452007 (MP)
LUCKNOW i Ind Fioor, DS, Sector E, Lda Colony, Hindnagar, Kanpur Ad, Lucknew-226012
MOHAL + Office No. 2, 3rd Floor, SCF-29, Above Capital Finance Bank, Phase-V. SAS Nagar, District-Mahali

MLUMEA| i 2047205, Agrawal Arcade - V), Nr. Juhinagar Ry Station, Sector|, Nerul, Navi Mumbai-Pune Road,
Mavi Mu.."r.L.ﬂ - 400 706

PATNA B-22, Luv Kush Tower, Exhibition Road Crossing, Patna - 800 001

RANCH ! 502, Estale Plaza, Kantatoall, Old HB Road, Behind Mangal Tower, Ranchi - 834001

MFG. FACILITIES
RAIPUR-MEHSANA : 1470/, Village Rajpur, Tal, Kadi, Dist. Mehsana, North Gujarat

SILVASSA aunrvey Mo, 263/3/21, Silvassa Dadra Nagar Havel|
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PRODUCT-DETAILS

E1.2N 1000 Ekip G Hi-Touch LSIG3p FF
E1.2N 1000 Ekip G Hi-Touch LSIG3p F F

General Information

Estanded Product Typa FLIN 1000 Ekip G Hi-Towch L5IG Ip FF
Product 1D 1SDADTOALORL
EAMN 4015644746505

Catalog Dascrigtion

Lisng) Dascripiian

E1.2M 1000 Ekip G Hi-Towch LG 3p F F

C.BREAKER SACE EMAXZ E12M 1000 FIXED THREE-POLE WITH FRONT TERMINALS AMND
SOLID-STATE RELEASE IM AC EKIP/G/HI.TOUCH-LSG I 1000 FITTED WITH: 4
AUNILIARY COMTACT AND CBREAKER IN POSITION OPEN-CLOSED

Ordering

EAM BO15544T46605
Bindrmum Order Quantity I plece
Custorms Tarti Number B5362090
Dimensions

Product Met Width 210 mm
Product Mat Halght 296 mrm
Product Mat Dapth / 183 mm
Length

Product Met Weight 14 kg

Container Information

004333

ADD



E12M 1000 Ekip G Hi-Touch LSIG 3p FF

004334

Package Lavel 1 Units L piece
Package Laval 1 widih 270 mm
Package Lavel | Height 350 rvm
Package Lavel 1 Depth / I¥) mm
l.m!t_h
Package Lavel | Gross 16 kg
Weight
Package Lavel L EAN ADISGASTAGEDS
Environmental
RoHS Status Following EU Directiva 2001/65/EU and Amendmant 2015/863 July 22, 2019
Additional Information
Currant Type AC
Blectrical Durability Ue == 440V 8000 cyde
Ua =500 . 590V 8000 cycla
30 cyclas par hour
Meachanical Durability 20000 cydle
= B0 cyclad per how
Husvidsmi ol Polas 3
Power Loss TAawW
Praduct Main Type SACE Emax 2
Product Mama A Cireult Breker
Product Type Air Circuit Breaker
Rated Se&fvice Short- 100%
Circuit Breaking
Capacity, In % of o (le)
Rated Current (In) 10a0 A
Rared Veluage (U 690 v
Rated impules acc, 1o JEC 6094 7-2 12 kW
Withstand Valtage [Wimp
1
Ratad insulation Voltage AC 1000V
{ud
Rated Operational 6540\ AL
Voltage - R — e
Ratad Sarvice Shart- (220 W ALC) 65 wa
Circuit Broaking (230 W AC) 56 ki
Capacity {cs) {380V AC) 65 kA
{400V AC) 50 kA
{415V ALY 50 kA
440V AC) 30 kA
[S00W AC) 50 ka
(660 W AC) 50 kA
(620 AC) SO kA,
Ratad Shori-tima fiar 1 50 ki
‘withstand Current [Icw) for 3530 kA
Rared Witimate Short. (400 AC) B8 kA
Circyit Braaking {415V AC) 56 kA
Capacity (lou) {440V AC) 06 kA
1500 W AC) 50 kA
(525 \ AC) 50 kA
(B30 W AC) 50 ks
Ratad Uninteriupled 1000 A
Eur_e_ﬂ_t !J'uj
Helease Ekilp G b-Touch LSIG
Relmase Type EL
Shavt-Cireuit N
Parformance Level
Standards 1EC

i i B -TI]J_f

Wby Bhd
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E12N 1000 Ekip G Hi-Touch LSIG 3pF F

Sub-typs ELZ
Terminal Connecticn Frant
Type

Version F
Certificates and Declarations (Document Number)

Data Shest, Techn|cal 15SOC 20002300209
Information

Declaration of SAKKIDGET13A55406
Conformity - CE

Environmmental Hat Avallable
Information

Instructions and 150HO00999R000Z
Manuals

Instructions and 1SDHDOI3IER1002
Manuals (Part 2)

Classifications

ETi 4 ECOO0Z2A - Pawer circult:braaker for trafe/generator finstallation prot
ETI 5 ECO{O0228 - Power circust-breakear for trafo/generator finstallation prot
ETM 6 EC000228 - Pawer circuft-breakar for trafa/generator/installation prot

ETM T ECO00228 - Power circuit-bresker for trafo/generatorfinstallation

Oidect Classification
Coda

WEEE Cateqary

protaction
[+ ]

5. Small Equipment (Mo External Dimension Mare Than 50 em)

Categories

Low Voltage Products and Systems —

Circwit Broakors = Alr Cirosit Breakars -+ Emax 2

MIRDA
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A

PRODUCT-DETAILS

E1.2N 1250 Ekip Hi-Touch LSIG 4p WMP
E1.2N 1250 Ekip Hi-Touch LSIG 4p WMP

General Information
Extended Product Type EL3N 1750 Ekip Hi=-Toauch LSIG dp wWhip
Product i 15000 TEB2 9L
EAN HOLS644TEETIS
Catalog Dascription EL 2N 1250 Ekip Hi-Tauch LSIG 4p wWhip

MOVING PART FOR CBAEAKER SACE EMANZ E1L2N 1250 FOUR-POLE WiTH SOLID-
Lang Description STATE RELEASE IMN AC EMIP/HI-TOUCH-LSIG R 1250 FITTED WITH: 4 ALKILIARY

COMTACT AND C.BREAKER IN POSITIOMN OPEN-CLOSED
Ordering
EAN HO15644TRETSS
Mimirmuem Ovder Quantity 1poce
Custams Tartlf Mumber BS362090
Dimensions
Product Net Width M8 mm
Product MNet HEight IG5 mm
Product Met Depth / 271 rmm
Length
Product Mat \wasght kg
-.I-‘. 3 4
; = i f
Container Information { : i
'.I'u:;'..l.' i i_:'u_,.: I é I .l.!!._'




E1L2N 1250 Ekip Hi-Touch LSIG 4p WMP

004337

Package Lavel | Units L plece
Package Lavel L width 350 rvm
Package Lavel L Halght 350 mm
Package Lavel | Dapth / 330 mmy
Length = g
Package Level 1 Gross Z3hg
Wasght

Package Lavel | EAN BOISE44TRATAS
Environmental

RoHS Status Following EU Directive 2011/6%5/EU and Amendment 2015/853 July 22, 2019
Additional Information

Currant Typa AC
Electrical Durability Ue =< 440V BODD cycle

Mechanical Durability

Meutral Pole Currant ([¥%
huld

Mumber of Polss
Powrer LOSS
Product Main Type
Product Name
Product Type

Rated Sarvice Shart-

Cirguit Breaking
Capacity, in % of ke (Ie)

Rated Cusrant (1)
Rated Voitage (U}

Raved Impulse
withstand Volitage (Uimp
)

Rated Insulation Voltage
ml‘ i

Ratad Operational
Valtage

Rated Service Shart-
Circult Breaking
Capacity (les)

Raved Shart-time
wWithstand Curmerit (Tew)

Rared Witimane Short-
Chrcuit Brdiking
Capacity (1o

Rated Unintermptes
Casrrent (lu)

Ralease
Retease Type
Shart =Chreusit

Ue = 500 _ 690 V 6500 cycle
30 cycles per howr

20000 cyce
Mq'cbpu'hu_r

100 %

a4

2adw
SACEEmax 2

Alr Circiidt Broaker
Alr Circult Braaker
100w

1250 A
Bany
MeC, 1o IEC S0947T-2 12 kY

AC 1000V
530V AC

{220V AC) 66 kA
(230 AC) 66 A
{380V AC) 66 kA
{400V AC) 50 kA
{415V AC) 50 k&
{440V AC) 50 kA
(500 V ACY 50 ks
(BBO0 V AC) 50 kA

(400 ¥ AC) 66 k&
(415 W AC) 66 kA
{440V AC) 665 kA
{500 v AC) 50 kA
{525 4 AC) 50 ki
{630 W AC) 50 ki

L

Elip Hi-Touwdch LSIG
EL
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El 2N 1250 Ekip Hi-Touch LSIG 4p WMP

€l

Performance Leve|

Standards 1IEC
Sub-type ElL2
Version W

Certificates and Declarations (Document Number)

Crata Shaet, Teshnics 1SDCR0002300209

Infarmation

Dedaration of FAKKIDETIASS LG

Confarmity - CE

Ermaronimental Mot Avallable

Infarmation

Instructions and 1SDHDO0SIIRO00Z

Manuals

Instructions and LSDHO01315R10:02

Marnjals (Part 2)

Classifications

ETIN 4 ECOO0ZEN - Power circuit-brasker lor brafo fgenarator finstallation prot

ETIM 5 ECDOD0228 - Panarar elrciit-bessker for trafo/genarator finstallation prot

ETiM 6 ECOM0ZIA - Power circuit-beaaker lor trafo/generator finstallation prot.

ETIMT ECO00228 - Powor circult-braaker for trafo/generator finstallation
protection

Obsjact Classification (=]

Coda

WEEE Catugory 8, Small Equipmant (Mo Extarnal Dirmenglon Mora Than 50 cm)

Categories

Low Valtage Products and Systems — Cirouit Breakers — &fr Circwit Breakers — Emax 2

eyl il Til
PREARDA




PRODUCT-DETAILS

004339

ABB

E2.2S/E9 2000 Ekip Hi-Touch LSIG 4p WMP
E2.2S/E9 2000 Ekip Hi-Touch LSIG 4p WMP

General Information

Extanded Praduct Type E225/E9 2000 Ekip Hi-Touch LSIG 4p WP
Prodiusct 1D 15Da1D44G0R1T
EdMN BOLSA4ADE5409

Catalog Dascription

£2.25/E9 2000 Ekip Hi-Touch LSIG ap WP
MOVING PART FOR C BREAKER SACE EMAXZ E2.25 2000 FOUR-POLE WITH SOLID-

Lang Dascriptian STATE RELEASE \N AC EXIP /HI-TOUCH-L'SIG R 2000 FITTED WITH: 4 ALDCLIARY
COMTACT AND CBREAKER [N POSITION OPEN-CLOSED 900V
Ordering
Mtinirnum Order Quantity L plece
Custosmis Tariff Numbar BSMG2000
Country of Origin Itaky (IT)
Popular Downloads
Data Sheet, Technical 5020002300209
Information
Imstructions and 1SDHDO1000R0002
M ariails
~7 R [
ook, WART T
.-;?1 t’F ] = \f'x_
Dimensions g '_:‘/ . R
Product Mit Width 407 v .{.'_-'.'?. f AT gy
L( - 1
2
TR Al LN P i II.
._;‘-.-th Ve 5 l']ll'::;: ;E.l' f_l f|, § iy
N W

L i 7
T e
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E2.25/E9 2000 Ekip Hi-Touch LSIG 4p WMP

004340

Product Met Height 425 mm
Product et Depth f A3
Length

Product Mat Weight 55 kg
Technical

Rated Irmpudse acc. o IEC BO94T-2 12 kv

withstand Valtage Myne
)

Rated Insulation Voltage AC 1000V

W) . N -

Rated Cparational 900 Y AC

Voltage

Ratasd Shart-Ciroubt (H00 YV AC) 105 kA

Making Capachty (fom) = e o e

Ratec Short-time o 1% 50 kA

Withstand Currant (low) for 3350 kA

Power Lass B B A4S0 W

Standardsa IEC

Number of Poles 4

Mechanical Durabifity 24000 cycle
&0 oycles per howr

Environmental

RoHE Sratus Fallowing ELl Directive 2011/65/EL and Amendment 2015/863 July 22, 2019

Enwironmantal ROMS, REACH

Informatian

Certificates and Declarations (Document Number)

Declaration of HSAKKIOTGENALBER

Confarmity - CE

Enwirarnmental ROMS, REACH

Information

Instructions and 150H001 000R0002

Manuaks

Instructions and 15DH001316R 1002

Manials (Part 2)

Container Information

Package Level L Units I piace

Package Lavel l,_Wldlh 515 mm

Package Lovel L Depth / 515 mm

Length

Package Level L Height 10 mm

Package Level | Gross S3kg

Weight

Pachage Livel | EAN BO1S644065409

Classifications

Oopect Classification Q

Code

ETIM & ECODNZZR - Poweer circuit-broakor for trafo/ generator finstallation prot

ETiM T

ECODOZZA - Power circultbreaker for frafofgeneraton finstallation o
protection f--¥




004341

E2 25/ES 2000 Ekip Hi-Touch LSIG 4p WMP 3
ETiM 8 ECOO0224 - Power circuit-braasker for trafo fgenerator finatallation
protection
WEEE Catagory 5, Small Equipmant (Mo Esternal Dimension Mare Than 50 cmj
Categories

Low Vaoltage Products and Systems — Circult Broakars — Alr Circult Braskers -- Emax 2
Low Voltage Products and Systems — industries - Solar power — 00V AC
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ONE STOP SOLUTION FOR
WIRES AND CABLES

TECHNICAL HANDBOOK
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KEI INDUSTRIES LIMITED

Registered and Corparate Office
D-%0, Okhia indusirial Area Phase-l, New Delhi-110020, Tel: +91-11- 2081 0040/8642/0242,
Fam: 240172295, TAR11959, E-Mak infoiEkei-md, com, Website: www. kol=imd.com, CIN No: L7S0990L 199 2PLCOS 82T

MARMETING OFFICE MUMBAI
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RMG Steels Pvt. L d.

8-91 Sector-80, Nowda-201308, G.B Magar (U P |

co@e

0120-6252588 / 89
rmgsteespviiiddgmal com | infpRmmegnm
WW TG A

U2B11ZDL2M2PTEI2522 ¢ GETIN No -+ (9AAGCROGESK 121

Data Sheet for Hot Dip Galvanized Perforated & Ladder Type Cable Tray

Manulfacturer: M/s RMG STEELS PVT.LTD
BRAND RMCOM
Contractor: M/s EFKON India Put. Lid.
Project: Mumbal Trans Harbour Link
|Raw Material Hot Hoiled As Per 15: 1079, 10748/ 2062
Tray Widlh J00mm
Side Channel 75mmed Smmix2, Smm
Slandard Stfaumengh 2500mm
Thickness 2.5mm
Rung Spacing C/C 250mm
Tray Specification |Rung Dimension A0mma20mmx, Smm
Rung Type Slotted
Hot Dip Galvanized rt.uflg Slot Size 10x20mim E
Ladder Type Cable Ffﬂl!h . Hot Dip Gal'.rafnzed as per 15:2629
Zinc Coating Thickness Average 65 Micron as per 15:4759
o Zine Deposit Averagi 460GSM
Purtty of Zinc 99 5% As per I5:209
Raw Material WOt Rolled As Per 15, 1079/10748/ 2063
Size 65x 180w, 5mm (For 75mm Height)
Thickness 2.5 mim
Side Coupler Plate Finish Hot Dip Galvanized a5 per 15:2629
Zinc Coating Thickness Average 65 Micron as per 154759
Zinc Ceposit Average AL0G5M
Punty of Zinc 09.5% As per I5:209
Haw Material Hot Rolled As Por 15: 1079/ 107482062
Tray Width 150,300,600, 900mm
Side Flar\EE 50 mm (For all size)
Thci:jneﬂ . gsﬂ;m (For all Size}
, Standard Straight Length mim
Veay Specification Perforation Size = 10x20mm
Finish Hot Dip Galvanized as par 5 2620
Hot Dip Galvanized Zinc Coating Thicknoss Average 85 Micron as per 15:4759
Parforated Cabla Zinc Deposite -ﬂ.wrgge 460G5M
Tray Purity of Zinc §5.5% As per 15 200
Raw Material Hot Rolled As Per 15: 1079/ 10748/2062
Sire 452 L8020 (For 5S0mim Helght}
Thickness 4 Dimim
Side Coupler Plate  |Finish (Hot Dip Galvanized as per 15.2629
2inc Coating Thitknes ﬂ.wmgu 23 Migron ai per 134739
Zinc Deposile Average 100G5M
Punty af Zing 99.5% A per I8 M9
15: 1852 Tolarance
I5: 1079/10748/2062 {Hot Rolled Carbon Stesl and strip {B5:1449)
I5: 1629 Recommended practice for Hat Dip Galvanized of lron & Steel (B5 729)
Recommuended I5; 1633 tiethod of testing. Uniformity of coating on zing articles p—
Standard 15: 6745 Wesght of mass of rine coating bk I-J.f' .,
Manufacturing Width & Smm, Length £ 10 mm, Height & Imm _ thickness £ 0 2mm
) Tolerance e |$-\
/ 15: 4759 Thickness of Hot Dip Galvanized Zinc Coating [BS:729) ! "’1'" "L

);mm Private Limited o + %~ '

Head
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Data Sheet for Pre Galvanized Raceway Cable tray

Manufacturer: M/s RMG STEELS PVT.LTD
BRAND RMCOMN
Cantractor: M/s EFKON india Pyvt, Lid,
Project: Mumbai Trans Harbour Link
Material GP Sheet As Per 15:277
Racoway Width 1100, 150,200, W0mm
standard Straight Length 2500mm
Raceway
Suucification Thickness (BodyBcover) L&mm (For all Size)
Raceway Height 40mm (For all Size)
Pre Galvanized Finish Pre Galvanized as per 15:277
Raceway Zinc Coating Thickness 80-120 GSM [Average)
Material GP Sheet As Per 15:277
Jize I5x180mmiFor 40mm Height)
Side Coupler Plate [Thickness L6mm
Finish Pre Galvanized as per |5:277
Zinc Deposite B0-120 GSM (Average)
15:277 Pre Galvanized Sheet
Recommeniled Manufacturing
Standard Tolerarice as per Tolerance
I5 1852 Width £ Smm, Length + 10 mm , Height & 3mm + thickness £0.2mm
Fabrication Methodalogy rofer as per our QAP, -
MNote: Actual manufacturing wiil be done as per final approved cable tray Data Sheet

For RMG Stecls Pri.m“éy

Authorized Sigiataory

Head Office : 15t Roor,M-10, Greater Kailash - 1. Nev Culh 10048
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Technical Proposal

Proposed Construction Schedule
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Proposed Project Implementation / Construction
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Proposed Project
STRABAG | 1mplementation/Construction M THE::;E!“
Plan

MUMBAI TRANS HARBOUR LINK PROJECT (MTHL)

IEB No.; MMRDA/ENG1/0002561:
Document Mo. Document Name Document Revision
Proposed Project
0001 Implementation/Construction ROO
Plan
Prepared By Checked By Approved By
MName Sandeep Mubashshir Anuj
Designation Manager DGM GM
Date 29.11.2021 29.11.2021 29.11.2021
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At start of each project a Project Implementation/Construction Plan is an essential tool for a successful
execution of the project. It is a guideline that how we will achieve our target and meet the standards which
needs to be followed. It provides overall view of the project management system and responsibility of each
individual & team. This project Management Plan consists of various activities & its sequential execution.
Tentative Project Implementation,/Construction Plan activities are described in below sections for this project.

1. PROIE MMARY J/ D
a. Provides a description of the project and its goals,

b, States all agreed deliverables in the vendor contract, along with the tentative start and completion
dates from the first schedule baseline for the project.

2. PROJE MU TIONS
a. Identify all Project Points of Contact.
b. Methods of communications, emall, phone, face to face, etc.
c. Escalations, and escalation criteria.
d. Farmat and Frequency of regular team meetings.
e. Format of weekly status reports,
3. SCHEDULE MANAGEMENT

a. Project shall be executed as per Project management guidelines of Initiate, Plan, Execute, Close,
Manitor-Control [this contains recurring meetings etc.),

b. All deliverables in contract shall be as per agreed schedule.

d. Milestone (a zero-length task) for each deliverable, and for each sign-off on each deliverable for
tracking purposes. Schedule will be in sync with weekly project status reports.

e. Resources shall be assigned for each task for tracking and levelling purposes, and ‘duration’ for
time estimates shall be used.

f. Projects shall be tracked with standard baseline as per the definition of Project Management.

g. The schedule is updated weekly, for [ssue with the weekly report, but any schedule issues must be
reparted immediately without walting untll the next report,

h. Project Key dates: Project key dates as per the tenders shall be adhered during Exg;pﬁﬂ#&@gﬂ
ot PN s
q.:' T EE%T\I
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Appendix-A Contract key dates and Liquidated damage /Penalty

L Milestone Delay
Mile- ilestone Requirements Completion Damages (%
mm,'" Date (after the e
Commencement Accepted
{Date) Contract
Amount/Day)
cwmutﬁ?&uts
amounting to 1 the
1 Accepted Contract Amount. 110 days oo
cwenmnl‘%:vgfuu
to the
2 Accepted Contract Amount 20days [ 003
Complebion of the Works 330 days
amounting 1o 65% of the
3 Accepted Contract Amount. 005
4 Compietion of the Works 410 days 005
amounting to 90% of the
Accepted Contract Amount
3 Final completion and Taking Completion | 005
aver penod

4. COST MANAGEMENT:
a. Provides project budget at start of project, identify price for each deliverable.
b. Provides weekly planned/actual/forecast update in weekly report.

a, Proper change management process shall be followed if a scope change is required,

6. CHANGE MANAGEMENT:

a. If a schedule change is required then the proposed updated schedule must be submitted to
EMPLOYER,

b. The period of performance of the contract should be written to be 7 weeks longer than the first
baseline schedule, so that there Is some flexibility in making schedule changes without rescheduling
vendor contracts.

c. If a scope change is required that does, or does not, incur a cost to the EMPLOYER
then the change must be discussed in advance and agreed before submitting a formal change request
to EMPLOYER. ;
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7. QUALITY MANAGEMENT

a. Propose deliverable review process for use on this project and include it in the schedule. Iterative
review process may be beneficial for some deliverables, if agreed with the EMPLOYER.

b. Propose process for agreement of acceptance criteria for each deliverable with EMPLOYER, at the
start of the project.

8. RISK MANAGEMENT

a. Identification of all risks (scope/schedule/cost/staffing/etc.) at outsel of project, together with a
mitigation or avoidance strategy for each negative risk.

b. Identification of any possible opportunities (‘positive risks’) that may exist and how these may be
exploited.

¢. Continuous monitoring of risks and opportunities during course of project and report status and

update of each in the weekly status meeting. Newly arising serious risks must be reported
immediately.

9, STAFFING:
a. EMPLOYER must approve the staff to be used by the vendor at the start of the project.

b. EMPLOYER must be notified well in advance of any proposed vendor staffing changes, and a
seamless transition to the new staff member be performed by the client.

¢. EMPLOYER must approve the new vendor staff prior to them joining the project.

d. Liaison Inspector & Design Engineer shall be based in Mumbai (India) Project Office throughout the
Construction Perlod.

e. Onsite Manpower shall be deployed at Mumbai (India) during the respective activities.

10. PROJECT CLOSING:

a. Assists EMPLOYER in finalization of all deliverable sign-offs, final invoice submissions, and any
project and contract completion sign-offs.

b. Review and contribute to meet EMPLOYER's expectations and recording of lessons learnt for
project.

(NOTE: The above-mentioned points are only Outline Project Management Plan and the detailed version
will be submitted during Construction/implementation phase.)
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KEY RESPONSIBILITIES:

dha ma ntand e IrI em:mnel am:l - I r:alre.a suhmltted Inuu

Technical bid (Please refer respective sections)
PROJECT MANAGER:

= Shall be responsible for the overall control of all deliverables and activities related to scope of the
project.

* PM shall ensure that the list of client’s provided documents are prepared and updated and distributed
to all concerned.

= PM shall inform the client regarding discrepancy in contract documents, If any,

s PM should ensure that folders for incoming and outgoing documents as per standard guidelines are
created and archived.

e PM shall ensure consistency in Quality of deliverables. PM should also ensure timely delivery of
technical submittals and drawlings,

* PM shall attend the Initial Engineering Coordination Meeting.

= PM shall be responsible to co-ordinate with the client for all approvals of the proposed design
drawings, calculations etc,

* PM shall review Engineering Queries/Site Queries/information requests raised by CPM/Team
Leader/Team Members /site coordinators and shall forward to the client using RFI template.

» After receipt of Input from stakeholders PM will prepare /arrange to prepare project plan and will
submit the same to customer as per formats.

s PM shall periodically monitor the progress of the engineering activities through weekly review
meeting with his team members,

e PM shall track the project progress using advance software tools.

s  PM will ensure that the Hard copy of the comments received from customer is maintained with
document controller,
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by QAQC /MEGA as and when required.

* PM shall identify the Training needs of Team Members and Training shall be imparted to team member
prior to start up and during execution of the Project

= PM shall communicate with EMPLOYER, architects, professionals, and other stakehoiders in the
project. PM shall also be SPOC if CPM is unavailable.

DESIGN Engineer
o Overall responsible for design and drawing activities as per specification, making coordination
checks and identifying conflicts between the various design disciplines,

[ ]

Verifying that shop drawing coordination is satisfactory and in compliance with the
specification and regulatory requirements.

Carry out the required design activities and ensure that subcontractors carry out these activities
relevant to the design requirements of the contract.

Providing all inputs for producing drawings to design engineers/draftsman.

Coordination with architect and structural engineers and other services while designing,

Technical compllance checks for all submittal materials and documentation.

s Manage the administration and execution of all office engineering, planning and
scheduling necessary to meet the requirements of the construction.

* Toensure timely and appropriate liaison with the Employer and all regulatory agencies and
authoritles.

* To promote an efficient exchange and distribution of information and documentation.

Compilation and preparation of all monthly reporting information and documentation. This
includes collection of status reports from all the other departments.

Carry out technical planning and schedule activities for procurement, temporary works, and
the execution of the permanent works in accordance with technical specifications and
regulations.

Responsible for the content and development of the Detailed Program of Warks.

Call and conduct job meetings and prepare and distribute meeting minutes.

» Coordinate with the Procurement Specialist and ensuring that the procured material is as per
specification and design reguirements. ot

2\ MIMRDA /<
‘.."n Py i
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Resident ENGINEERS:

* Coordinate the day-to-day construction activities of the works, In accordance with the specifications
and drawings, in a safe and efficient manner, to achieve the standards of performance and quality
of installation stipulated, within the given time frame.

+ Coordinate the program of works, shop drawings, temporary facilities, etc. very closely with
subcontractors, Civil Department, and any other Interfacing department.

* Implementation and enforcement of the Health & Safety, Security, and Quality Control
Programs.

» Ensure work is executed in accordance with the contract specifications, approved drawings,
agreed procedures and method statements.

* Carry out technical compliance checks for all submittal drawings, materials, distribution of
information and documentation on project works.

s Lialson and cooperate with all regulatory agencies and authorities with the specifications and
drawings to achieve the standards of performance and quality of installation,

= Ensure that an overall construction programme is produced, updated, and adhered to and Is
communicated to respective section of the works as required.

* Preparation, submission and getting approval of submittals for subcontractors, method
statements and other related documents.

* Ensuring that safety rules and regulations are communicated to the workforce and are
thoroughly enforced.

SUPERVISORS:
= (pordinate the day-to-day construction activities of the works, in accordance with the specifications
and drawings, in a safe and efficient manner, to achleve the standards of performance and quality of
installation stipulated, within the given time frame.

# Ensuring work is executed in accordance with the contract specifications, approved drawings,
agreed procedures and method statements,

» Controlling work force at site.
* Prepare equipment / material procurement schedule.
* General site management,

* Arrangement for the material and necessary manpower well in advance.
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e Ensuring that safety rules and regulations are communicated to the workforce and are
thoroughly enforced.

SHE/SAFETY INCHARGE:

» Safety, Welfare, and health of all workers/officers.
= Safety induction of site staff and workers.
» Regular inspection of the plants and tools to ensure that they are as per safety norms.

s Making sure that the safety procedures are fully and strictly implemented as required project safety
plan and government laws,

» Inspection of scaffolds to ensure that the erection is correct.

= |nspection of lifting machines, ladders.

= Ensuring that the first aid equipment is available always.

¢ Coordinate with safety officer of client.

= Reporting to the project manager on the safety aspects.

s Record all accidents at site and Implementing actions to prevent such actions in future,
# Prepare safety committes meetings reports,

e Attend safety meeting with client.

»  Arranging programs like safety week/safety day etc,

= Motivating the workers to follow safety guidelines.

» Bring potentially dangerous and risky situations to the attention of station manager and resident
Engineers,

QUALITY ASSURANCE EXPERT:
&  Assists in the preparation of the Quality Plan for Project.

® Assists the product managers and related stakeholders in the development of test procedures or
whatever is needed to complete the preparation of Quality Control procedures.

= Ensure that the stakeholders’ requirements from all products and services are well documented and
are conducive to being verified and audited against the final products or services.

¢ Review and audit the Quality Confrol pmmdures on a regular basis to ensure that they will analvsns
any variance between documented reguizements and the final products or services. ,E:T«",' 1 o
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« Document all reviews and audits performed.

= Provide feedback to the project manager on a regular basis or on demand.

* Recommend updates to the Quality Plan periodically to meet standards.

e Keep a noncompliance log and ensure that recorded compliance Issues are resolved and corrected

PR RT:

o Interact with suppllers on daily basis to resolve transactional issues and gather critical information
invoices, tracking Info, tax docs, etc,

= Responsible for appropriate supplier selection/bidding processes for selected purchase requests,
and supplier and contract pricing validation for all purchase requests under category management
responsibility.

* Responsible for managing projects to improve procurement processes,

= Responsible for supplier communication to resolve transactional issues

* Responsible for resolving invoice price and terms discrepancies to enable order processing.

Liaison Inspector:
» Ensures Liaising responsibillties between stakeholders.

Responsible for coordination between different departments involved in execution of overall work
on site {e.g., Civil, ATMS, TMS, Electrical, Mechanical etc.),

® Acts as contact polnts for all agency or organizational personnel.

* Keeps lists of the agencies or personnel representing the person, agency, or organization.
o Facilitates meetings and cooperation among people, agencies, and organizations.

= |dentifies problems in communications among these groups.

s Collaborates and communicates with necessary constituents and the public.

« conducts post-mortems when an incident Is wrapped up.

Link BETWEEN HEAD OFFICE & SITE

The site team in guidance of the Team Leader will be self-independent unit with a decision-making authority
for major site activities to cut down extra time consumed in decision making. However, the project activities
will also be closely monitored from the Head Office and Regional Office to keep an extra check on project
performance as per customer satisfaction, The Team Leader will functionally and administratively report to

i
S
o

{0g between the Team Leader and head ufﬁpgﬁﬁéfﬂl_]'
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the project progress and health will be evaluated and scope creep, if any shall be monitored and controlled
immediately without impacting the project schedule and budget. All necessary steps for meeting the project
schedule, quality and health will be discussed and these will be further reviewed In the subsequent meetings.
There will also be site visits by Regional Office for assessing the progress on the project and meeting the project

team as well as the client.

Project design, delivery of materials, installation, testing, commissioning, safety, quality, day to day activities
at site and invoicing etc. shall be the responsibility of site team. Regional & Head Office respansibility will be
to keep a tab on the project progress and financial health.

The Team Leader will have authority to clear most of the orders. However, all major orders shall have a final

approval from Regional Office or Head Office.
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1.

DESIGN BASIS FOR ELECTRICAL WORKS FOR BRIDGE

1.1. GENERAL

Outline of Mumbal Trans Harbour Link (MTHL)

Mumbal Trans Harbour Link is a 21.800 km long expressway grade
road bridge traversing Mumbai Bay connecting Mumbai with Mavl
Mumbai. OF the total length, 18.187 km is a bridge above the bay and
the rest of the section is mostly viaduct.

Croall i
L jl'
Nt Ui *Jm :
/ .
] |
A vty
{1 St s Pt &
:-i ‘: i # 14T
/1 ]|
= |
& _
/_ 4 =
f
&.T L] ¥ ¥ s S
Source: The preparatory survey on the project for Construction of
Mumbai Trans Harbour Link
There are four interchanges along the road and only Sewri IC is
located on Mumbal side, while three ICs will be constructed on Navi
Mumbai side.
Construction of the road is divided into three packages as shown below.
Construction Length Type Interchange
Package (bem)
1 10.380 Bridge Sewri IC P ~anm .
R R,
2 7.807 Bridge | Shivaji Nogar IC /1" ‘ ;"‘*':'H?’_".'}\
kAT 4 . :.'__7-5 A
3 3613 Viaduct | 5H 54, Chirle |q‘,‘§j{’ iﬁii'% \\-.h,
' r o
Tatal 21.800 =1 i S =
1% !

i
‘1‘\_,;__.\ 75 # £
R

il v 3 _¢.Ip'_




004418

STRAB AG DESIGN BASIS x;ﬂ — ELECTRICAL Eiqne:;n dle

i} DESIGN CRITERIA

For the design of various services, the guide lines, norms and parameters of National Bullding code, National
electrical code and relevant BIS codes, ECBC, Environmental guidelines, CPCB guidelines and relevant local
regulations shall be followed.

2. OBJECTIVE

The objective of this design report is to briefly describe the engineering services relevant to external and internal
electrical services to achieve energy efficiency, with installations to ensure ease of maintenance and compliance

to all statuary regulations. The services systems for the project have been conceptualized based on technical
specification and acceptable deslgn standards.

The report is based upon the architectural drawings.

I} THE ELECTRICAL DESIGN SHALL COVER THE FOLLOWING ASPECTS:

*  Efficient & effective design of the substatlon.

*  Electrical load calculations.

= HTPanel.

*  Transformers,

* LT Power distribution,

*  Power Backup by Diesel Generating sets.

*  Power factor improvement.

*  Safety standards for electrical system,

*  Internal Lighting scheme.

*  External Lighting Systam.

*  Emergency Lighting with Inverter for common areas such as Stalrcase, Lift Lobbies, office,
Circulation area, plant rooms, Lift M/C room, Security room etc.

*  UPS for office area computer, server, Fire alarm & PA System, etc

*  Earthing system.

=  Lightning protection system,

*  Renewable energy by solar panels,

*  Elevators,

*  Voice [ data [ telavision networking etc.

= CCTV [ Security system,

*  Fire Alarm System,

*  PA System.

For the design of various services, the guide
electrical code and relevant BIS codes alonfes

__-relgvant local regulations shall be followed.
o Bl '-H B
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3. SOURCE OF POWER SUPPLY

The electrical system design shall be based on receipt of bulk connection from Electrical power supply at 11kV
from BEST shall be abtained from Sewrl - Switching [ Recelving Station, the State Electricity Board. The incoming
supply voltage shall be as per state electricity regulation based on electrical demand load & availability of HT
Line network before building, the contractor shall check and coordinate the entire requirement with
department. Since the source is unstable due to frequent brown out / black outs, it is proposed that full DG
power backup shall be provided to all the Bullding. The central UPS power shall be planned to support critical
services such as Security systems, Bullding automation system, Data networks, workstation compulers, printers,
etc. It is proposed to provide for emergency lighting.

4, ELECTRICAL LOAD ESTIMATE FOR THE PROJECT

The electrical power requirement for the project has been estimated based on as per actual design
calculation.

5. ELECTRICAL LOAD SHEET

f;l Type Chainage Location .::::: Demend
1 500 KVA CS5-01 (SEWARI) 1+615 234
2 250 KVA CS5-02 (NORTH SIDE) 44625 WEST BOUND 153
3 250 KVA CS5-04 (NORTH SIDE) 7+799 WEST BOUND 149
) 250 KVA C55-06 (NORTH SIDE) 10+980 WEST BOUND 148
5 250 KVA CS5-08 (NORTH SIDE) 13+910 WEST BOUND 149
6 250 KVA C55-10 (NORTH SIDE) 16+910 WEST BOUND 149
7 250 KVA CS5-12 (NORTH SIDE) 17+400 WEST BOUND 189
" ga?vﬁ;:éi:r (ADMIN CENTRE AT 194550 339
9 250 KVA CS5-16 (NORTH SIDE) WEST BOUND 179

10 250 KVA C55-03 (SOUTH SIDE)
11 250 KVA C55-05 (SOUTH SIDE)
12 250 KVA CS5-07 (SOUTH SIDE)
13 250 KA C55-09 (SOUTH SIDE)
14 250 KVA CS55-11 (SOUTH SIDE)
15 250 KVA €55-13 (SOUTH SIDE)

EAST BOUND 143

EASTBOUND | 149
EASTBOUND | 148
EASTBOUND | 149
EASTBOUND | 149
EASTBOUND | 159 it bt o

PLIL AL il
16 | 250 KVA CS5-15 (SOUTH SIDE) EAST BOUND 219 é‘f‘/ e
ot _ji?“’*“ 1000 KVA C55-17 {MAIN ADMINg 5 4}
/A, coMMOND CONTROL s\ 4
N ) AWM
BN

N -
e
FHg
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6. BULK POWER SUPPLY

For the above load, we have considered 11kV duel source power connection by the Electrical power supply at
11kV from BEST shall be obtained from Sewri - Switching / Receiving Station at power factor taken by 0.9,

The power shall be made available by State Electricity board and HT Metering Kiosk shall be provided at near the
recelving substation the complex,

7. HT PANEL: -

11 kV, HT panel shall be part of compact substation and compact substation shall be installed near the HT Meter
for electrical distribution of power.

B. HT CABLE: -

11 KV (E) Grade, 240 sg.mm Al conductor, XLPE insulated, armoured cables lald in underground / trench at 900
mum, [ cable tray shall be used from HT Panel, C55 to €55 and then to 11 /0.433 KV Compact Substation.

9. 11KV/433V COMPACT SUBSTATION & SCADA SYSTEM : -

As per electrical load calculation, total power requirement is estimated and selection the Compact type
Substation 11 f 0.433 KV shall be reguired to cater complete load of campus & Bridge. The specification of
distribution transfarmer shall be as follows:-

« Dy type suitable for outdoor install R

« The 11 KV packaged distribution sulj§ ¢ completed with all components and acces.;ql‘_]_'eég-

which are necessary or usuai for the performance and trouble-free operation updéy the

@z_*_:% — I l"-,133én

(e d ST [y 8
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various operating and atmospheric conditions. The handling eguipment's required for operation &
maintenance shall be in the scope of supply.

Package Sub-station - 11KV SF& Insulated Ring Main Unit consisting of

11KV protection circuit breaker for transformer protection,

11/0.433 kV Dry Type Transformer

Low Voltage Switchgear Panel including all accessorles, fitting & auxiliary equipment

415V, 3 Phase LT power distribution system as per detalls specified in this specification.

Copper wound with Delta connection on High Voltage Side and Star at Low Violtage side with neutral

" B ¥ 8§ ® @

terminal brought out for solid earthling.

= \ector group of Dyn-11.

=  The earthing of the transformer neutral shall be carrled out with copper strip.

= \oltage regulation equipment is being considered by employing off Load Tap Changer arrangement at
HV side far each transformer with standard taping for variation +5% to -10% in step of 2.5 percent, (as
per IS 1180 [Part-1) : 2014.

= Latest technology which shall have more efficiency with low losses. These losses shall be as per ECBC

=  Both HT panel & Transformer shall be located at bridge & Ground Level.

e HV & LT switchgear protection and tripping system shall have 24 volts DC power supply through
dedicatad sealed maintenance free battery pack with battery charger.

FIG = COMPACT TYPE SUBSTATION (11/0.433 KV)

10. ELECTRICAL RING MAIN DISTRIBUTION FROM BEST, SEWRI

Fe Aok

) i

"'(ﬂ‘fn g |L'|".‘._f#
S et

iy U8
g

e 2361



004422

STRAB AG DESIGN MIS:E?;E = ELECTRICAL E‘fﬂ;ﬂ fle

_ PITES |

b smemsiay
Ty
LIl

—
L
Bsad
-

11

The 5CADA system is intended for centralized monitoring and contrel operation of CS5 equipment remotely from
Sub-station (BEST) as well equally from in Command Center on the workstation and on large screen as require,
This shall include automatic acquisition of energy parameters and preparation of customized reports and
manitoring / control of the Circuit Breakers / Switches/ Isolator etc. The objective shall be achieved with the
help of SCADA software and substation RTUs. Integration of rooftopfover ground solar through net meter,

12. SYS M DB
:,;. Equipment Description Minimum Qtys
HT Metering Kiosk,
= BEST As per Design
11kV
Switchgear Panels, | 11KV breakers Protection and Metering Panel.
* o Pel | scADA System for control and monitoring of Sewrl AS per Design
s BEST’ Switching/Recelving Station.
CE.

11kV HT Cables One set each Cable Ring Mains to connect
Switch Statlon Substations and MTHL's Substations (€55) In | 4 Sets of 11 kv
11 KV HT Cables Loop in Loop Out manner all along the Bridge and buildings | Cable (Loop in Loop

as require as per thedrawings. Out] to cover
complete  Bright,
2 Sets of 11 kV Cable Rings as spare with interconnection 11 Bullding etc.

per Drawing,




-
e |
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per the load’s requirements like Strest Lighting loads, ITS
loads, Space Heatlng loads and Various Bullding Services &
associated |oads in MTHL Project Bulldings & Structures,
shall be as per Drawing.

STR.AB AG DESIGN BASIS REPORT — ELECTRICAL cAen R fie
SYSTEM MMRDA
11kV RMU with canfiguration of 2 No,s of 11kV 630A LBS &
1 Mo,s of 11kV 630A S5F6 Circuit Breaker with all necessary
protections.
Transformer- 11kV/0.433kV, Dry type Distribution
11/0.433 kv Transformer of 250/500/630/1000 KVA Rating of the T p—
Compact Specification in compliance with ECBC for minimum losses. s
Second
eyl LT Compartment/ External LT Panel - Facilitating further LT
(Type A) Distribution with the ACBs & MCCBs with sultable ratings as

Power Factor

Improvement of power factor to be targeted as 0.95 by using

17 MNos. as above

Correctlon Panils with aach
APFC panel with detuned harmaonic filters. & T
56 Locations.
Feeder LT Sub-Distribution Panels for Varlous Services & assoclated minimum and shall
Pillars loads for the Bridge, Toll plaza etc. be decided during
Design,
LT Cables LT Cabies for Power distribution from LT Panel to various DBs

of varying Loads (as per design| as required. The 3 phass 4
wire, 1.1 kV grade XLPE LT Cables between Panel and Dis
shall be of aluminum. This shall include termination joints
and all sccessories in complete.
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13. STANDBY POWER (DG SETS)

. DG sets for 100% standby power for Sewrl Sub Admin bullding, Shivajl Nagar Admin Bullding,
Gavhan Main Admin Building, Sewari, Best Switching Bullding & Food Plaza Bullding have been
provided

- Essential electrical load works out for Sewri Sub admin Bullding to be 293 KVA and hence

(Refer DG Sizing Calculations) 1 Nos. 500 KVA sets, Switching Best Substation Building to be
293 KVA and hence [Refer DG Sizing Calculatlons) 1 Mos. 500 KVA sets, Shivajl Nagar Admin
Building to be 424 KVA and hence (Refer DG Sizing Calculations) 1 Nos. 630 KVA sets, Gavan
Main Admin Building to be 767 KVA and hence (Refer DG Sizing Calculations) 1 Nes. 1010 KVA
sets & Each Food Plaza Buillding to be 149 KVA and hence (Refer DG Sizing Calculations) 1 Nos.

160 KVA sels .
. Radiator cooled type DG sets shall be provided as the DG sets are proposed to be placed at
ground leved
. Each DG Set shall be provided with 990 liters diesel storage day oil tank.
. All O G Sets will be with canopy and CPCB certified for noise and emission
. PLC shall be used for Synchronizing and load management and sequential interlocking of |

Transformer Incomer, DG incomer and Bus Couplers.

. Stack helght for the flue pipe from the DG sets shall be as per CPCB norms. The DG Exhaust gas
shall be discharged outdoors by taking the exhaust pipe above the nearest highest Height

# The noise level from DG sets will not exceed 75 d8fA) at 1 m distance, or as per CPCB norms

. DG Exhaust insulation shall be 7Smm thick rock wool of density 96 KG/M3.

FIG - SILENT DG SET
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14. LT POWER DISTRIBUTION SYSTEM

All Transformer & DG sets shall be connected to their respective LT isolator panels using Aluminium armoured
cable and thereafter, Aluminium armoured cable are used for interconnection between lsolator Panel of
Transformer, DG sets and Main LT panel (located at Ground Flaor),

All cable shall be taken through celling of Girder box over the cable trays.

Further, Main LT, Panel with AMF, Load Management, and interlocking facility is proposed to installed in LT,
Panel room to control & Distribute the Grid Power, The LV switch boards shall comply with type tested assembly
as per latest |EC 61439 — 1&2, All test shall have been carried out as defined in the standard. The panel
manufacturer should have 150 9001/9002 - 2000 certification having adequate manufacturing & testing facilities.
All medium voltage switchboards shall be suitable for operation at three phase/three phase 4 wire, 415 valt, 50
Hz, neutral grounded system with a symmetrical short cirouit level.

The Switch Boards, shall comply with the latest editlon with upto date amendments of relevant Indian Standards
and Indian Electricity Rules and Regulations and IEC.

Main switch board and Panel (inclining MLP and Emergency Panels) shall confirm to Form 4B and rest of Panel of
Form 3b Type 2 to be used as per IEC.

Switch board shall also pass the internal are containment test for SOKA for 0.4 sec In accordance with IEC61641
without compromising the IP level as required. Internal arc type test must have been done in various locations in
the panel as stated in standard implies as on busbar compartment both vertical and horizontal feeder, functional
unit compartment, cable alley compartment etc., to prove the safely requirement.

The type tested dasign af the switchboard shall be proven design from the main switchgear manufacturer (QEM),
Tenderer shall submit type test certificated for totally type tested and verified assemblies,

The panels shall be sultable for 415V, 50Hz, 3 phase 4 wire system having fault level of 50 KA. The main LT panel
shall receive Incaming connectlons from the transformer. and DG set, The size of feeders and cable may be so,
selected (o have economy in overall distribution as well as to have minimum voltage drop in the system.

Further, remaining distribution panel, UPS Panel, Fire, Elevatoer, Ventllations, WTP, sump pumps etc shall be feed
fram Main LT Panel through XLPE insulated aluminium cables. The switching of incoming & outgoing circuits up
to 800 amps shall be by moulded case circuit breakers (MCCB) and above 800 amps shall be by air circuit
breakers (ACB). Aluminiurn bus bar shall be provided for all power distribution panels and for all motor control
centres. Final distribution boards shall incorporate miniature circult breakers of 10 KA minimum interrupting
capacities (MCB) & residual current circuit breaker of 30 mA (RCCB).

2\ MMREA /

e
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Distribution boards shall be located In accessible positions to sult the area of each floor within the bullding. Sub
Distribution Boards (SDE's) shall be located on area basis including metering system. Final Distribution Boards
shall be fed from these MDB's & SDB's by means of aither PVC insulated aluminium armoured cables or PVC
insulated copper wires in appropriately sized MS / PVC conduits. FRLS cables of appropriate size shall be
provided for emergency systems like UPS, ventllation fans, fire fighting pumps etc.

15. POWER FACTOR CORRECTION PANEL

Automatic power factor compensating multiple capacitor units shall be provided for maintaining of average
power factor between 0.95 to unity to have effective savings In energy cost,

As per the condition of Electricity Board, consumers are advised to improve and maintain the power factor of
their Installation to minimum 0.9 or above because of varlous advantages. Improvement in the power factor
would affect savings in the energy bill, Also the life of individual apparatus can be increased considerably by high
power factor, For the improvement of power factor, suitable size of capacitor panel banks shall be provided,
Automatic power factor correction relay of reputed make shall be provided to sense the power factor of the
system and switch on the capacitors depending on the system requirements. The power factor shall be
maintained around 095 to unity through this system. Detuned filters for reducing harmonics shall also be
provided to sense the power factor in the system and automatically switch ON/OFF the capacitor units to
achieve the preset power factor, MV harmonic filters shall be used with harmonlc-filter-duty power capacitors to
mitigate harmonics, improve power factor and avold electrical resonance in MV electrical network,
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CAPACITOR BANK

16. ELECTRICAL FEEDER PILLARS LOCATIONS;

List below showing numbers of Feeder Pillars and Substatlon location / Chainages ete. for Bridges &
Toll Plazas are as Listed Below:

5": | Feader Pillars Location / Chalnage®® :'; :TI::' Location / Chalnage**
1 | 11 | Sewri-nearSewnifC | 29 FP | 9.2 | 11+840 (MP171 South)
3 = 1.2 Sewrl- C55 | 30 Fp 8.3 | = 13+038 (MP182 South)
3 Fr L3 | SewrnearSewniifC | 31 P | 10.1 | =13+910 (MP191 North) |
r = 1.4 Sewrl- near Sewrl IJC B P 10,2 | 14+810 [MP20G Narth)
5 P 21 | =0+715 [MPS North) 13 Fp 10.3 | = 16+010{MP226 North)
6 PP 22 | 1+615 (MP20 North) ) PP 11.1 | = 134910 (MP191 South)
7 = 23 | =2+455 (MP34 North) 35 FP 112 | 14+810 (MP206 South)
8 PP 31 | =0+715 [MPS South) 3% FP 11.3 | = 16+010{MP226 South)
9 P 32 | 1+615 (MP20 South) 37 PP 12.1 | = 164910 (MP240 North)
10 P 33 | =2+455 [MP34 South) 38 FP 12.2 | 174302 [MP261 North) ==
T i 21 | =3+715 (P53 North] 3 PP 131 [ =16+910 (MP2a0South] /2" LAY Lﬂ‘\
12 P |42 | &r625(MPE3 Nt $0 | FP | 132 | 174302 (MP251 South) /%
13 P a3 = 5+308 (MP, E"i Fp 141 | 17 sd00, /€ [North) !'r .':‘
= | FP 51 =3+715 (MP f. FP 14.2 | 17 +400, I/C (Morth) iﬁlk
M- | 5P '. 532 a+625 [MP 69 9 e 14.3 | 17 +400, |/C (North) \ "\'L :“ h

u, ;1 Lk | | . - | g —_——— .L‘:*F‘I; i ..I.‘:"" .I.
N
il 2367
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16 FP 53 = 5+308 {MP75 South) a4 P 14.4 | 17 +400, I/C (North)

17 FP 61 | =6+535(MPE3 North) 45 FP 145 | 17 +400, |/C (North)

18 FP 62 | 7+799 (MP110 North) 6 PP 146 | 17 +400, |/C {North)

19 PP 63 | =B8+620 (MP124 North) | 47 PP 14.7 | 17 +400, |/C (North)

20 FP 64 | =9+600 (MP135 North) | 48 FP 15.1 | = 184500 {South)

21 i 71 | =6+529(MPES South} a9 £p 18,3 | 19¥550 [South) Cavan §/3
22 [ 7.2 | 7+799 (MP110 South) 50 FP 15.3 | a20+500{South)

23 3 73 | =8+620 (MP124 South) | 51 FP 15.4 | =21+500{South)

24 £ 74 | =9+600 (MP135 South) | 52 PP 16.1 | = 184500 (North)

25 3 8.1 | =10+980 (MP156 North) | 53 FP 16.2 | 194550 [North) Gavan 5/5
26 FP 8.2 | 11+880 (MP171 North) 54 FP 16.3 | =20+500{North)

27 FP 8.3 = 13+038(MP 182 North) 55 FP 164 | =21+500{North)

28 3 9.1 | = 104980 (MP156 South) | 56 FP 17.1 | #19+370 (South)Chirle 1/C

17. UPS POWER S5UPPLY

The UPS power shall be planned to support critical services such as Security systems, Building
automation systern, Data networks, workstation computers, printers ete. It s proposed to provide
centralized modular UPS to support critical services. The UPS shall be with IGBT technology, Low
harmonic distortion (THD<3%) & High input and output power factor, hence separate filters are not
considered. The UPS proposed are modular type, hence N+1 parallel redundancy configuration with a
minimum back-up time of 30 min is considered. The UPS and battery back-up for the Project Buildings

shall be housed in AC environment for better battery life

Life safaty, security and communication systems all along the MTHL roadway Including manitoring / Control of
eguipment of Substation Platform.

Life safety items, Security & Communication systems, IT & ITS Server including Traffic control system
for Service Buildings and Control Centre.

The UPS for ITSs Systems, , IT & [T5 Server Loads Traffic Management Systems shall be in the UPS
Rooms in the respective MTHL Project Buildings.

18. LIGHT & POWER WIRING SYSTEM

The wiring in all the areas of the Building shall be provided with FALS insulated flexible Copper Wiring in
recessed [ surface PVC [ MS conduits. The wiring installations shall conform to 15-732:1963. The wiring for lights
shall be with FRLS insulated fiexible Copper Conductor wires of 1.5 sq. mm sire and power wiring shall be carried
out with 2.5 /4.0 /6.0 sg. mm FRLS flexible Copper Conductor wires. Color Codes shall be maintained for the
entire wiring installations, |.e. Red, Yellow and Blue for the phases, Black for the neutral and Green for earth.

i ceiling and communication / data wiring shall run

All electrical wires shall run through one side J-,t"- g

through other side of the celling to keep distfps ‘w“i‘}-. petrical and low current cables. Minlmum dista )
between LV/LT cables would be kept as per : ase electrical & data cables are running - :"-—“?-\
to each other, oy




004429

oA MRt e
MMRDA

DESIGN BASIS REPORT = ELECTRICAL
SYSTEM

STRABAG

M

19, SYSTEM EARTHING

Earthing system shall be designed in accordance with 15: 3043 / BS 7430 for earthing system. Dedicated earthing
pits shall be provided for neutral earthing of major substation equipment like Transformer, DG sets.
Interconnected Earthing pits shall be provided for body earthing of major substation equipment like HT Panel,
Transformers, DG sets, MV panel etc, Distributlon earthing shall be carried all along the MV distribution system,
and effectively bonding the equipment.

Earthing for light and power points shall be carried out with Insulated copper earth wire running throughout the
length of the circuit and shall be terminated at equipment, fixtures, etc with effective bonding to main earthing

grid.

SrMo. | Earth Pits Purpose Requirement Method

1. Substation Equipment Body AL every 3KM 2Nos. for Body Earthing and earth
Earthing (Body) | Earthing Substation platform | connection wsing lcx 2405gmm Cu,

has piles which are class-2, HR PVC insulated cable bonded

provided with Steel | to pile steel liner and welded to liner

Liners for Bridge. by using another steel plate in marine
area as well on the land portion for
approval of CEIGfrom the Br|dge.

Z Substation Neutral Earthing At every 3KM 2Nos. for Transformer Meutral Earthing
Earthing Transformer Substation platform | and earth connection using 1lcx
Neutral /Compact has plles which are | 2405qmm  Cu, class-2, HR PVC

substation provided with Steel | Insulated cable bonded to pile steel
Liners for Bridge liner and welded to liner by using
another steel plate In marine area as
well on the land portion for approval of
CEIG from the Bridge.

3. Substation Lighting Protection | AL every 3KM 1 Mo. Earthing and Earth connection
Lighting Substation platform | for lightening protection using 1Cx
Protection has piles which are 2405gmm Cu, class-2, HR PVC

provided with Steel | Insulated cable bonded to pile stesl
Liners for Bridge liner and welded to (iner by using
another steel plate in marine area as
well on the land portion of
bridge (Superstructure) as require for
Substation Earthing,

4, Equipment Body earthing Al every 150Mtrs for | 1 Mo. Earth connection for lightening
Body earthing Bridge aligned | protection using 1Cx 3005gmm Cu,
across  the Equipment  like, class-2, HR PV insulated cable bonded
Bridge Poles, structural | to pile steel liner and welded to liner

framework, Metallic | by using another steel plate in marine
framework, Feeder | area of bridge (Superstructure] as
pillars, panels etc., require for Earthing, Measures to avoid
close contact with saline water to be
ensured and shall be provided with
test link at appropriate location !“fﬁﬁ.}‘-,:
£ ; earth resistance testing, .q‘.}"‘f-"" “‘«.2
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& Equipotential Equipotential Continuous @&l The Insulated cable shall be connected
Earthing & ) Earth strip of to this G| Strip which will run across
Bonding Eariing Rmmxbmm  or the Bridge Length connecting all the
equivalent conductor | TS Equipment & Lighting Pole, Metal
Al along the section  shall  be | structure, Cable Trays, Panels etc. for
Road/Bridge . :

provided on BRoad | proper body earthing.
Bridge across the
entire length  oftha
Project.

All the Cable Trays shall be provided with suitable size of 2 Nos. G.L stripin full length. Separate Earthing shall be

provided for medical equipment / Computers [ UPS Network and entire earthing shall be insulated with PVC
sleayve

TYPICAL E MNECTI
Separate and distinct earth stations with insulated electrode shall be provided for the following:

& HT panel

& LT Panel

o Meutral & Body of transformers

s Neutral & Body of DG Sets

#  Neutral & Bady of UPS

« Elevator
All earth pits shall be based on chemical earthing to keep resistance for clean earth and for electrical system
earth below one ohm. Chemical earthing has been considered, because, it is maintenance free earthing and
provides clean earth and low resistivity values. All the earthing stations shall be connected to each other to

make a common earthing electrade grid. It 5 recommended to use Exothermic welding to enhanced life and
strength of the joints in earthing system.
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20. RECOMMENDED ILLUMINATION LEVELS IN VARIOUS AREA OF BUILDING & TOLL PLAZA

The general lighting of various spaces shall be planned to provide the following illumination levels:

Average I.m:l Average I.uJ
Area/ Room e Area/ Room Gl
Toll Booth Cabin 300 HTMS Control Room ’ 300
, Toll Control Room (Manager + Staff
Toll Collection Bay & Canopy 200 W/S Room) 300
Cash Tunnel 200 HTMS5 Control Room 300
Tollets 200 VM55 Room 300
Showers 200 Emergency Call Box 300
Stilt Parking/ Covered Parking/ Secured 150 CCTV Room 100
Parking
Ticket Cabin 300 HTMS Room 300
Kitchean/ Pantry 300 ATCC Room 300
Cashier 300 Audit Room 300
Staircase/ Corridors/ Lift
Lobbies 150 Network Equipment Room 300
OPD Area & First Aid 300 CITY ITS UPS Room 3200
Mursing Stalf Room 300 Metearologlcal OBS Room 300
Server Room 300 Stores 200
UPS Room 200 = ..E?P,TEEP Room 300
Generator Room/Mechanical
Aoom/Electrical  Room/ MV ,
Switchgear  Room/  Metering Room 2 Staff Workstation Room 300
Staff Rooms/ Offices/ Manager Cabins 100 —— 200
Reception/Pre-Conference AL S Sae Ny Sales Room
Conference Rooms fs m‘; aff Roam
| Control Room G g errace - Open/ Covered
ITS Contpol Room . * ¥ Ramp

P S
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21. EMERGENCY LIGHTING SYSTEM

emeargency lighting Inverters.

1-BEST Switching Station,
2-Sub-command Center Sewri,
3-Command Centre Shivajl Magar,
d4-Main Command Centre Gavan, and
5-Porta Cabin,

6-Toll Plaza and Tunnel.

building structure from lightning.

22. LIGHTNING PROTECTION SYSTEM

Emergency lights through centralized |nverter system with 50 minute battery backup (As per NBC) shall
be provided for 50% of the Stalrways and 10% of circulation space, corridor, lift lobby, indoor car
parking, plant room and all the aviatlon lamps shall be provided. Self luminated Exit Signs shall be
provided on all entry and exit locations. Following are the minimum requirements associated with

It is proposed to provide conventional Bghtning protection system as per ISfIEC 62305 to protect the

In this system, the buliding structure shall be protected from damage due lightning strikes by
intercepting such strikes and safely passing their extremely high current to ground

L
e =
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jior iy i d
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The system includes a networks of horizontal conductor {runs at the surface of terrace), vertical down
conductor, air terminals, bonding conductors & earth electrode to provide low impedance path to
ground [ earth for potential strikes.

Further, levels of protection scheme, size of conductor (Gl or Al), number of down conductor, air
terminals and earth electrode shall be calculated as per |5 / IEC 62305,

Sr Earth Pits Purpose Reguiremenit Methaod
No.
1 Lightening protectionaf | Lightening At every 150Mtrs for | External Connection (1Cx
ITS Equipment & Metal | Protection Bridge alignad 3005qgmm Cu, class-2, HR
Equipment like, PVC insulated cable to the Steel
Poles,structural Liner and welded and
frameworks of the framewark, Metalllc | covered with Steel plate and
Bridge framework, Feeder | welded to avold further contact
pillars, panels etc., with saline water at the bonding
and shall be provided with test
link at appropriate location for
earth resistance testing.
2 ITs Equipotential Continuous Gl  Earth | The Insulated cable shall be
Equipment, Metal | Bonding for] strip of 25mmx3mm | connected to this Gl Strip which
structure, all metalllc | Lightening shall be provided across | will run across the Bridge Length
barrlers shall be Inter- | Protection the entire length of the | connecting all the lightening
connected Praject. arrestors provided on top of TS
Across the Bridge Equipment & Lighting Pole, all
view barriers for proper earthing
the elactric charﬁ!.
3 Electrical Equipment | Lightening Tery 3KM Substation | External Connection separate) by
Lightening protection Protectiy ¢ has piles which | Insulated 1Cx240 Sqgmm Cu, class- | |
: ided with Steel | 2 ,HR PVC insulated cable 5 S
e r Bridge. Steel Liner and weld i S
_!"".'ﬂ'“l h covered with Steel i .,IL-'.,
/i y welded to avoid furt i :t-"

-
B e
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with saline water at the bonding
and shall be provided with test
link at appropriate location for
earth resistance testing.

23. CABLE SUPPORT SYSTEM

The following shall be used for carrying wires / cables from the electrical distribution boards to loads:

a. PVC conduit wherever the conduit is buried in slab at the time of casting..
b. M.S condults wherever the condult runs exposed in celling space or chased in wall,
. Gl cable trays and G.), raceways for carrying multl conductor cables to workstations.

The fire partitions penetrations by raceways [ cable trays shall be protected by approved sealing
methods, maintaining the same fire resistance rating as the partition,

24. LOW VOLTAGE SYSTEM

A dedicated room and associated riser shaft for ELV Services and IDF shall be used for telephone riser
cables, Data cable, Fire Detection & Alarm System, Public Address System and security cabling, The
affacts of slectromagnetic radiation on LV System shall be considerad In locating of all LV system and
cablae, Shielding shall be provided where necessary.

25. PUBLIC ADDRESS SYSTEM

Public address system comprising speakers, amplifier, microphone and control panel shall be provided.
The speakers shall be Installed In all the common areas. This system Is required in order to make
emergency announcements in case of fire or any other emergency. The Public Address can also be
integrated with Fire Detection system.

26. FIRE DETECTION AND ALARM SYSTEM

The Intelligent addressable networkable Fire Detection and Alarm system Is proposed so that in case of fire
in any area it can be immediately detected and required measures can be taken to fight it.

In the Basement Services Areas, AHU Room in each floor, Electrical
Rooms, combination of Smoke / Heat Detector shall be provided.

On the fAoors combination of Smoke & Heat detector shall be
provided in all the Areas, both above lalse ceiling & below false
celling areas,

= Control Modules and Monitor module [£83
b “ih egration with Fire Fighting. Ventilation FRT
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The main electrical Infrastructures viz. Cab

Manual Call point & Hooter shall be located on the occupied side of the door to each exit stair and at
intermeadiate locations as required (Maximum distance between pull stations shall not exceed 45 m).

The fire detection and alarm system control panel shall monitor and display the activation of each device in
the system, such as heat detector, smoke detector, manual pull unit, sprinkler water flow switch and
sprinkler valve tamper switch or any other input device which may be required.

The system shall be of the addressable analog multiplexed type, completely supervised, such that a break in
any wire (loop) shall not prevent any device from operating, with multiplexing cabinets Installed in
appropriate approved locations. The system shall be of the type such that each device connected to the
system shall be provided with unigue address and separately identifled at the Main control panel [MCP).

The material appliances equipments and devices shall be listed by UL 864,/FV/EN/54.

Main Fire Alarm Control Panal

The Main control panel shall be located in the at Ground Floor of
each building as approved by the Architect. The location should
preferably be in an area readily accessible from the outside, for
easy access for fire rescue team. The most preferred location In
the main entrance lobby. The exact location shall be approved by
the appropriate authorities. All Fire alarm panels in turn shall be
interconnected

Repeater Panel

A repeater panel In the farm of video dlsplay unit (VDU) shall be
installed in the operator’s room in a location clearly visible to the
operators and In an engineering or security area manned 24
hours per day. This remote unit shall repeat all alarm functlons displayed at the main contrel panel, The
silencing circuit shall be automatically reset when the fire alarm system is reset. The RCU shall provide a
summary indication of any alarm condition on the system. Graphic LED display (GD) for fire shall be installed
in the Cperator's Room adjacent to the remote repeater panel (RRP) and In an engineering area manned 24
hours per day adjacent to the repeater panel,

Battery Backup

Standby batterles backed up from UPS shall be provided to operate the entire Life Safety System In its

normal supervisory mode for a period of 48 hours followed immediately by a minimum of ane-half hour in
full alarm,

All wire and cable used for the Fire detection & Alarm system shall be approved for use in fire alarm
systems for prolonged use during fire conditions, FRLS [ Fire survival cable shall be used for fire detection
and alarm system.

Objectives

) o i
; ¥ e
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i IPillar and Lighting / Power [:Iis.trihul][m
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gystem HT & LT ete. shall be planned to Install in the Void of Box Girder. Therefore, the Box Girder

shall have adequate protection in case of Fire etc. The Linear Heat Detectlon System shall provide
such protection under such exigencles.

Technleal Specification

The Linear Heat Detection System shall use Raman based OTDR technology that includes the Optical
Fiber LHSC and an LHD Control Unit that houses the electronles.

The optical fiber shall be connected to the Control Unit In a single continuous loop or shall be
connected on either end to a single Control Unit to ensure redundancy and full coverage of the
protected fire zones even If the cable is broken / cut / damaged at one point. FRNC coated Stainless
Steel wire armored fiber optic cable shall be used for coal conveyors and thermoplastic fiber optic
sensor shall be used for ather applications.

The sensor cables shall be tested and approved for functional integrity for 2 hours at temperatures
up to 750 *C according to IEC 60331-25.

The system shall provide continuous heat detection / temperature monitoring over the entire length
of 10 km. A cable break or fire / alarm condition shall be Indicated / located / identified within 40
saconds and to within 1-6 meter.

The Control Unit shall provide a minimum of 1, 2, 4 {one, two, four) measurement channels. The
system shall be fully programmable with respect to zone lengths and alarm thresholds. Alarm set-
paints may be set to fixed temperature, deviation from average and/or rate-of-rise temperature,
which should further be adjustable in terms of ficed temperature, rate of time and number of
iterative counts to eliminate false alarms.

The Contral Unit shall have a min. 44-valt free nanatching, certified relay outputs. (1 contact |s for
Fault signals and remaining 43 contacts are programmable zonal relay contacts).

The control unit should have 4 opto-decoupled programmable input relays to enable remate alarm
to reset and other functions.

The Control Unit shall have the capability to be interfaced via an Ethernet link or USB port for

interface to a PC and Modbus over Ethernet (Modbus TCP) for a site control system. The PC shall indude
programs / licensed software for displaylng real time zone temperatures.

A real time temperature trace of the sensor cable shall be displayed on the PC and alarm messages

highlighted and acknowledged, including identification of the actual position of a cable break / fire

condition.

All accessories such as Control Units, fitlings, fastenings, sleeves, straps, staples, clips (mountings),

rings, test terminals, junction boxes, etc. which are required for interconnection with the fire

annunciation system shall be provided.

The control unit should be able to operate in temperatures between -10 and +60 “C on a continual

basis without loss of performance.

The system should not be able to produce a source of ignition under any circumstance {inherently

sate operation) and should be internationally approved as such. (ATEX or eguivalent.)

The system should be internationally approved for fire detection by UL and FM according to US

standards and approved by VdS according to EN 54-22.

Safety function meets the requirement of SIL2

Typical power consumption shall be less than 20 W (room temperature [ 25 °C)

Laser Source shall be based on a Laser Diode according Class 1M, as specified by ENG0825-1 (2000). .,-1--;53';" o
The Laser output power shall be less than 20mw, v

i 4 O
A RS
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28. EXTERNAL STREET LIGHTING :

General exterior lighting develop design In accordance to IRC using dialux software and meet 40 Lux, overall
uniformity 0.4, and transvers uniformity 0.33 illumination on the surface of Road.

The Circular / Conical Smart Poles for Street Lighting Applications Installations. This includes 2x150 W LED Street
Lighting fixtures. However, the provisions of mounting structure on crash barrier are being made at every 26
meters interval (indicative) to sult mounting arrangement for Light Pole.

Area and purpose lux Level | Overall Transvers
{Minimum) Uniformity Unifarmity
Brides Roadway — 10 m high Pole (above Road level) with ¥0lux 0.4 0.33

2x150 W LED Lghts @26m Interval), mounted on crash
barrier of roadway, shall be as per design and indicative
drawings.

Ramp / Interchange - 25 m high Mast Pole {above Road MOlux 0.4 033
level) with 10x400 W LED Flood Lights Fittings as per the
Lighting Design Calculations as per design and indicative
drawings.

Toll Plaza - Roadway Lanes lnmu: 0.4 0.33
25m High Masts with 10x400W LED Flood Light Fittings as

per the Lighting Design Calculations as per design and
indicative drawings.

Girder Box- 44W LED Flood Light Fittings as per the Lighting 10Mux
Design Calculations as per design and indicative drawings.

As per aesthetic report generated by the Package
1,2 & 3 Contractor, Specified in this Employer
Feeder provide by Aesthetic Light Requirement.

29. LUMINAIRE DESCRIPTION

The Luminaires shall work on single phase three wire system (phase, neutral & earth). The luminaire
light output {lumen) shall be constant and shall be able to withstand allowable supply source voltage
variations within 120-270v AC.

The streetlight luminaire shall be capable of withstanding voltage stress of 440V. The Luminaires shall be
sultable for operation within the input supply voltage range specified. The driver af the light should be able to

sense and cut-off power to the light in case of phase-to-phase/ 440 V fault. No claim in this regard shall be
considerad

The Luminarles shall have a sturdy and corrosion resistant high pressure Die cast Aluminium alloy housing with
weatherproof gasket for lamp and control gear accessories

The dimensions of luminaries shall be opti
body itselfl, to prevent abnormal tem peraturl

= to permit enough heat dissipation, thraugh the™
ntern and consequential damage to the ¢
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than 1 watt.

30.L

DESCRI

gasket materials, LEDs, lenses and electronic drivers. Heat sink must be thermally connected to MCPCB/ LED
light source. The optical system shall consist of Poly Carbonate lenses on high power LEDs designed & tested to
achleve typical street lighting distribution from the LED Luminaire. These lenses provided for individual LEDs are
to be fixed on lens plate to have consistent light distribution from luminaries. Luminaries should conform to the
Photometric Distribution f requirements of Cut-Off f Semi Cut — off light distribution.

Suitable number of LED lamps/array shall be used in the luminaries. The wattage of each LED should be greater
The Luminaries shall be provided with distortion free, clear, high tensile, heat resistant, toughened glass of

minimum 0.8mm thickness or UV resistant polycarbonate cover fixed or with Integrated optics with corrosion
free/ stainless Steel screws.

S.No.

Criteria

Specification for Street/ Flood LED Light

Luminaire configuration

Side entry type for roads (exceptions being, top for pedestrian
crossing luminaire and high mast luminaire

will have mounting brackets at rear). Shall consist of separat
optical and control gear compartmant.

Both LED & ODriver should be easily replaceable in the fiel
condition.

Technical requirement

Shall consist of separate optical and control gear compartment, hi
Inclination adjustable at 0 / 5 / 10 / 15 degrees for streetlig

luminaire as per design.

Housing / Body of fitting
Finish

Pressure Die cast housing with powder coatad surface.
Aesthetically designed housing with Black / Grey / Cream color/]
Silver/ Red corrosion resistant polyester
powder coating.

Cover | glass

All luminaries - Fixture cover - UV stabllized Polycarbonate. Shield
in extra-clear (transitlvity more than 91%) temperature glass with
impact resistance IKOB(ENG2262). Test certificate for the materlaj
of the

fixture cover should be submitted to the Employer / Employer’
represantative for their approval.

Product gualities

Energy efficient, high quallty consistency, glare control, lumen
maintenance. LM BD report to be submitted to the Employer /
Employer's representative for their approval for LEDs to be used
in each type of Luminaire,

Protection - IP

Minimum IP&5 protection, IP 86 is desirable. (as per IS/IECE0523-
2001, to be conflrmed with test certificate)

Impact resistance

Impact resistance should be greater than or equal to IK 08,

Total system watlage off
Finture indumﬂg Driver

Total systern power consumption
should be within +/- 5% of rated wattage,

LED Chip efficacy

Efficacy of bare LED should be greater than 120-132
Luminous/watt.

LED Luminaire efficacy

The svstem lumen output of the Luminaire should be more than

: sfwatt supported with LM79 report at the time aff.

L TuII power consumption should be inclusive of
;’,{':/'

D afray for optimized roadway pl}&

with photometric lenses designed tof

é‘g il

30 r,,-k
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application efficlency and minimize glare also to have nptlml:eni
independent assembiled LED modules for easy replacement a
site, Excellent uniformity and glare reduction be ensured. Must
have constant luminous flux control for exact and high enerpy

1 Optical assembly efficient lighting throughout ife.

12 Operating voltage 150-277-volt AC electronic driver.

13 Frequency 50 Hz [with 2 % variation on both sides),

14 Power factor >0.95.
0°C to + 50°C (Must withstand Sun radiation continuous

f Kure A;nhienl temperature of 84 degC) [Certification in this respect from an

15 e s L independent lab is needed).

16 Woarking Humidity HIE 0NN,

17 Driver Temperature WnES LAl

18 Storage Temperature Ry JC10-10S

19 Totd Covent Hermonid © 15% (to be confirmed with test certificate)

Distortion
20 Total system wa e Rated power consumption should be
Fixture Including Driver
21 Total system wattage of ForLED Straet Lights 150w
Fixture Including Driver For High Masts - LED Flood Lights - 400W
Total systerm power consumption should be within +/- 5% of
rated wattage, Total power consumption should be Inclusive u1
driver wattage loss.

32 p efficiency / LED) ‘:'uh;‘ “eifll‘::encv shall be more than 50 % in all the types of

driver efficiency )

22 Calculated Lifetime 50,000 br.

24 Corislatsd il 000K (or as applicable for marine lives)

temperalure

2% cRl The value of CRI shall be maore than 70.

% Light distribution Optimized roadway photometrlc distribution

77 Make of LED Lamps Osram fCREE /Philips/ Lumileds / Nichia / Baja)

28 LED Drive Current == /U0 mA 1o <=1200 ma, 150-277 Volt AC electranic driver with
150-277 Volt AC electronic driver with Internal surge protection
of at least 10kV. Wide range of voltage to withstand the

9 Driver Specification fluctuation.

Heat sink must be of aluminum extrusion with proper Thermal

Eli] Haat dissipation / heat sink] By ant system.

1 Heat Froot  Inteenal Should be able to withstand heat up to 105°C

Wiring
Standard Compliance
Driver Standards
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The LED streetiight fittings should be suitable for fixing to canica
foctagonal smart street lighting pole. The LED

39 Mounting flood light fittings should be suitable for fixing to brackets on
High-Masts.

LED Driver power source should be controlled by Astrologi

b timer/Phaotocell/ Toggple Switch located in feeder pillar throu
Contralling the Street/Area Lighting Management System.
The luminaires will be controlled by means of CCMS panel a
Remote Management, Switching, Strestlights using group contr
systems to be supplied.
a1 Light distribution As per Dogn.
reguirement

o
"
i
'1."_.1
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31. RENEWABLE ENERGY SYSTEM

1) SOLAR POWER (RENEWABLE ENERGY)

Solar power system s a renewable energy system, converting the sunlight into electricity by using
photovoltaic cells. The light is converted Into electricity by the use of photovoltaic effect. The solar
power is ideally suited wherever surplus shadow free space and sun light available.

DG set

E Grid /s
AC meter | Grid ﬂ"_‘lf/'"Tf'"r

& <

Grid-Tie Inverter M Load

Consi nvironment mandato irm nerated and fed by solar system.

Hence 245 KW should feed from Solar of all building, Solar panel shall be Installed at the roof of

building. Abaut 1550 sq. Meter shadow free shall be provided for the installation for the system at roof
top The solar cells shall face South direction.

In the event of power failure, option to change over to power supply network shall be built into the
electrical design.

i) SOLAR MODULE

Solar Module shall be made of crystalline sllicon cells connected electrically, These shall be placed
between |ayers of protective materlal. This "sandwich’ shall be heat laminated to a protective glass
sheet. An anodized aluminum frame shall surround this glass. Solar modules come in various power
rating, which shall be measured In watts, These shall be manufactured to international standards and
approved by TUV, in Accordance with IEC 61215 {2™ Editlon) and other reputed Agencies / Department.
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lii) SOLAR SYSTEM

Salar Plant shall comprise of the following.

L The solar Module to convert sunlight Inte DC electricity.

- Using Grid Interactive Inverter (UNIT) it convert DC to AC and directly coupled with Grid Bus in
Panal,

= Further, Load shall directly connected to main bus of panel.

[ A
b P i AP
S gy
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32, ELEVATOR

Details of elevators considered For the project are as follows:

Qty. Capacity Speed No. Of Floor | Lift type
5 B Passenger 10MPS | G + 4 | Passenger
Maximum

Interlors of all passenger elevators shall be designed by the interlor designers, however, Interior of
elevators shall be provided with anti-scratch stainless steel and steel chequered plate flooring, unless
otherwise specified.

.

"
All elevators shall connect to normal and to emergency power supply. One elevator from each bank of
elevators In each group shall be key operated to be used as fireman's lift as per NBC, All elevators shall
be provided with emergency lights In each cabin supported by local dry cell rechargeable battery,

Automatic self-leveling feature shall be provided to bring the elevator car level within + 3 mm of the
landing floor regardless of load or direction of travel.

Car and Holst-way Door Operation: For each elevator door, an electric door operator shall be provided
to simultanecusly open the car and the hoist-way door when the car is at a landing, and also close both
the doors simultaneously before the car leaves landing after a predetermined time interval has lapsed.

Photo Electric Manitor: Photo electric device shall be installed on each elevator, This device will
monitor traffic across the threshold uf the duur and shall initiate door closing two seconds after o+ e

f-‘ i |,'|.t-.-[ IJ‘"I":
oy
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Owver Load Features: All elevators shall be provided with the load welghing feature to illuminate “Over
Load" fixture and defeat car's operating circuits when car load reaches 110% or more than the rated
load.

Car Position Indicator: Alpha numeric/ digital car position Indicator shall be provided above each car
operating panel.

Hall Buttons: At each terminal landing a single micro movement push button shall be provided, that is
on the top most and the lowest floor landings; two micro movement buttons on a single plate shall be
provided at each intermadiate floor landing. When a hall call is registered by momentary pressure on a
landing button, that button will become lluminated and will remain {lluminated until the call s
answered,

Lighting: Lift car manufacturer shall make all provisions for installation of lighting fixtures specified by |
the interlor designer, including integration of emergency lighting fixture, Necessary wiring shall be
included In the car traveling cable for lightlng and communication system.

Architraves & Doors: Doors, threshald, door hangers and electro mechanical locks as a system shall be
fire rated for not less than 1 hours.

Control: AC variable voltage and variable frequency control system shall be provided for all elevators.
CCTV = All lifts cars shall be under surveillance of CCTV.

ARD - An automatic rescue device (ARD) will drive elevator to the next available floor, open the doors
and release the passengers safely in the svent of any power fallure.

33. SECURITY SYSTEM
Enhanced Security System shall be provided to protect the premises from intrusion and also carry out
internal as well external monitoring.

The design basis for the proposed security system is based on the consideration that the area to be
protected s large and there are saveral operational areas, Where there |5 a requirement to allow
restricted movement of people. There are also other critical areas, which require restriction of entry
and only cperational people shall be granted access.

Keeping in mind the abave, following security shall be envisaged.

»  CCTV (Closed Circult Television)

a
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« Boom Barrier at Entry & Exit

U-bracket
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S—— M Lock

Acccaman Control
Machine L-Bracket

34, CCTV & ACCESS CONTROL

I} CLOSED CIRCUIT TV SYSTEM (CCTV)

The requirements of security system vary as per the requirement along with its geographical location,
The document gives overview of CCTV services designed for the proposed Complex

The security system shall be proposed by the security consultant. However, for provision purpose the L
fellowing Is proposed by Electrical Consultant. '

ii} SYSTEM OBJECTIVE

a I \ lp"'l .."n.:-i

to be remotely monitored. \,
video recorder an hard disk and to play h?&ﬁﬁh‘p
ups of the Events on Hard Disk/Pen Drive o "“"

28
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I} SYSTEM REQUIREMENT

The CCTV System shall be real - time, true IP - based system consisting of Day Night P/T/Z Cameras,
indoor varifocal dome camaras, indoor varifocal fixed camera, outdoor varifacal Dome camara, outdoor
varifacal fixed camera. It should have real time recording & data fetching feature using sultable capacity
network Video recorder (NVR), switches, interfaces and monitors and all equipment necessary for
functloning of the system,

Recommended Area Under Surveillance
Following spaces shall be provided with camera;

*  Fire command centre & CCTV control room.
*  Main security room
*  Main lobby & lobby entrance of all area.
*  Main building entrance [gutdoor type)
#  Car park ramp entrance and exit only.
s Campus Main Entry / Exit.
*  Guard room.
»  Lift lobby & Stair Case lobby of main entrance and on Each Floor.
s |nside all Lifts.
= Campus periphery.
*  Any space required by client
All External Area Including Entry & Exit points of the Campus Shall be monitored round the dock.

Each access controlled point shall be monitored with a fixed CCTV cameras integrated with a network
digital recorder, so that all access related events or alarms shall have a corresponding digital video cip
associated with it. The entire solution needs to be implemented on a dedicated “Security LAN® which
shall be created for this purpose.

iv] GEMERAL SYSTEM CONSIDERATIONS

The security console shall be Iocated in the security room. Ample space shall be provided to view
monitors, A video wall / LED Screen will be used for viewing images & dedicated personnel will be
monitoring the same.

Care shall be taken to ensure that the number of display per screen is limited so that “individuals” can
be recognized when viewing the display in all areas.

For image recording following procedure shall be adopted:

s CCTV recording method shall be NVR based.
s  Utilizing "“Watermarking" software ta insure integrity of all image recording
*  Memory to maintain a record at 20 fps at IMP resolution for 30 days minimum, unless |ocal
laws require a longer storage time,
= Administration functions for user access and system auto recovery as required.
= Real time menitoring of all images as required.
&  Onscreen display function as a standard requirement
v) INTERFACES
Power to cameras & all associated eqg

“74i)), VIEWING METHODOLOGY :
Video will be viewed by dedicated L8 4

s A
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35. REFERENCE AND STANDARDS

a) National Building Code
b) National Electrical Code

) Indian Electricity Rules

d) IS : 3043 : Earthing

e) IS : 732 : Electrical wiring installation

fi I5: 1225 :Installation and Maintenance of power cables up to and Including 33 KV Rating

IS ; 3661 [Part-2) : Currant rating for cable
] IS : 1944 |part 1&2) : Lighting of public thoroughfares
i I5: 1554 [part 1) : PYCinsulated heavy duty electrical cables

1] IS : 7098 (part 1&2) : XLPE insulated PVC sheathed electrical cablas
k) IS : 5216 |Part-1) : Recommendations on safety procedures and practices in electrical work,
4] I5 : 10028 (Part-1) : Selection, Installation and Maintenance of Transformers

m) 15 : 10118 (Part-1] | Selection, Installation and Maintenance of switchgear and control gear
n) Energy Conservation Bullding Code (ECBC)
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AIR-CONDITIONING & VENTILATION SYSYEM (HAVC SYSTEM)

1.0 INTRODUCTION-

Outline of Mumbai Trans Harbour Link (MTHL)

Mumbai Trans Harbour Link is a 21.800 km long expressway grade road bridge traversing Mumbal
Bay connecting Mumbai with Navi Mumbal. Of the total length, 18.187 km is a bridge above the

bay and the rest of the section is mostly viaduct.

Source: The preparatory survey on the project for Construction of Mumbai Trans Harbour Link

There are four interchanges along the road and only Sewri IC is located on Mumbai side, while three

ICs will be constructed on Navi Mumbaij side,

Construction of the road is divided into three packages as shown below.

Construction Length{km] | Kilo Post Type Interchange

Package

1 10.380 CH 0+000 - CH 10+380 Bridge Sewr| IC

2 7.807 CH 10+380 - CH 18+187 Bridge Shivaji Nagar IC

3 3,613 CH 184187 - CH 214800 Viaduct 5H 54, Chirle IC : J;"'"':"'}:“,F

Total 21.800 4:"; ;\
!

T
() -

i i
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The intent of this design basis for HYAC works is to list out the design philosophy
considered to provide reliable Cooling comfort to meet the Air Conditioning &
ventilation requirement to ensure smooth, hassle free operation of the proposed MTHL
Project (Ramps, Bridge on the S5ea & Bridge on Land and Building Structures & Toll
Plazas).

2.0  DESIGN CRITERIA
2.1  OUTSIDE CONDITION

Based on outdoor design data specified for Mumbai in ISHRAE the outdoor design
conditions have been considered as follows:

Summer Monsoon
a. Dry Bulb 979F (35.92C) 899F (31.42C)
b. Wet Bulb 739F (22.72C) B2°F (27.72C)
c. Specific Humidity 13.0 g/Kg DA 22.1g/kg DA

2.2 INSIDE CONDITION
NON-AIR CONDITIONING AREA-
Lift Lobby, common passage, & staircase which is not considered as air-conditioned area.

AIR CONDITIONING AREA-

All Work Stations, UPS Room, Server Room, Electrical Room, Offices, Toll & HTMS
control Room, Meeting, Conference, Entrance Lobby, Lift Lobby & Documents Room are
considered as air-conditioned area as per Table-1.

VENTILATION AREA-
Toilets, Store, Kitchen, Battery Room, Mechanical Room & Tunnel shall be mechanically

ventilated, as per Table-2. Basement Car Parking is Mechanically Ventilated through
Axial Flow Fans.

Pressurization of Lift Lobby, Lift Well & Staircase —

achanically pressurised through positive

All Lift lobby, lift well & Staircase shall i H
pressure 30 pa, 50 pa & 50 Pa respectivgd % T\ RN M
— e ] l\\"'.:.’:::«.r _”_.-",__-r .._..:
I ) N
el 0 - il 2392
(o= s
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TABLE-1 (AIR CONDITIONING INSIDE DESIGN CONDITION)
Sr. No. | Description Dry Bulb | Relative | Occupancy | Equipment LUJ Lighting
Temp Humidity | (Nos/Sftper | (W/SFT)
Person) Load (W/SFT)
1 . . 22+ 1%C | 55% 2 10.0%* 1.2+
erver Room
2 UPS Room 25+ 19C | 50% 1 10.0%* 12°%
3 Offices 24+1°C | 55% 100 1.5%* 1.5%%
4 Battery Room 25+ 1°C | 50% 1* 1.0** 2.5
5 Lift Lobby 24+1°C | 55% 200 0.8** 1.0**
/Common Area
6 Control Room 24419C | 55% 100 5.0%* 1504
7 Citi UPS Room 25+1°C | 50% 2! 7.04% 1.2%%
8 Meeting / Conference 24+ 19%C | 55% 25 1.5%% L
Room
9 Electrical Room 24+1°C | 55% 2% 5.04* 1.2 **

" Data of occupancy considered as per previous experience.
i

Residential projects experience.

Outdoor ventilation rate as per ASHRAE 62,1 2016 shall be considered.
TABLE-2 (MECHANICAL VENTILATION)

Data of Equipment load (Heat dissipated by equipment) considered as per previous

Space Exhaust / purge

Toilet 6 —10 ACPH (asper NBC).

DG Room Air cooled DG shall have its own ventilation fans L

Enclosed 6 ACPH for normal operation, accelerated to 12ACPH in case of

CarParks operation, e

Battery room 1cfm/sqft for H2 removal 12 ACPH for fire operation e WEB s

-;'!E‘-Er‘f H‘\‘:}':f'ﬁ

Generator room | For gensets without acoustig enclosure: Max 5 Deg C temperature rise > &ﬂ.;_;';' ;',j “.1"3{'
across room or as peyQ@MFaligcturer’s recommendation, whichever|" ‘61 T ‘1 .
higher M '\i e\ 1o (M~ s
For air cooled gensdi: pfoviiepE liary cooling fan AN Lt SO

&
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Pantry (Non- 12ACPH i

cooking kitchen)

Kitchens As per catering consultant’s directive

(fullcooking)

Change Rooms/ | 6ACPH

lockers

STP 3DACPH, with openings equal to 50% floor space for natural ventilation
| WTP 30ACPH for plantroom area

Other Plantrooms | 1SACPH

TABLE-3 (EMERGENCY VENTILATION)

15M in height)

Exhaust / purge

Space
Liuﬁ well {for buildings over

50pa w.r.t ambient

Stairwell pressurization

2 Nos x 0.5 sqM openings on opposite or adjacent walls of the

mumty for naturally ventilates stairwells
50pa w.r.t ambient for enclosed stairwells

corridor

Lift lobby / fire escape

30pa w.r.t ambient

Enclosed Car parks

BACPH for normal operation Additional 6ACPH for
fire operation

Common Area

12 ACPH smoke exhaust for fire operation

3.0

DESIGN PARAMETERS

The design parameters for various rooms are as follows: |
Heat gains in various areas attributable to the following sources:

% Solar Load

“ Heat transmission through walls

2 Lighting Load

% Miscellaneous rooms equipment

% Occupants

% Qutside air

< Infiltration

4.0 COOLING LOAD ESTIMATION

The complete room load will be evaluated by the addition of the various load components
like fresh air, lighting, equipment, occupancy and solar load. The solar load figures anly in
the load evaluation for each room and congisk f load due to skylight and some heat
transmitted from the roof in top floor, “

er.-l, )
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The cooling capacity shall be calculated on the basis of sensible and latent heat SHR will be

determined which further determines the ADP of cooling coil based on inside condition to
be maintained.

Finally, air quantities required to condition the particular enclosed space shall be calculated

o Parameters | Values ‘Remarks

n | Wall U =0.1Btu / hr ft2 °F | Final values will be as confirmed by Civil team
t (0.56 w/m2 °K)

h | Roof Options

]

basis of ASHRAE Standard, The Heat Load estimation shall be as per Annexure-|

Glass Specifications | pouble Glass with Wall window ratio will be as confirmed by civil
following details: team based on energy efficiency targets and
a. Glazing daylight analysis
U = 0.61 Btu / hr ft2
°F
SHGC: 0.5660%WWR

5.0 SYSTEM DESIGN
5.1 Air Conditioning

To achieve above stated inside conditions in the A/C rooms we propose to use VRV/VRF DX
system. Detail Design of VRV system of individual rooms shall be as per Annexure-II,

The air conditioning system shall consist of air cooled centralized outdoor unit comprising of
multiple scroll compressors for each area. All air-conditioned spaces in the building shall be
provided with required capacity indoor unit (type- hi- wall/ducted/cassette). These indoor units
shall be connected to outdoor units through copper refrigerant pipe system. Compressor in the
outdoor unit shall be connected to a variable frequency drive whereby refrigerant flow through
copper pipe shall be varied based on the AC load. The outdoor unit shall have built-in energy
efficiency features like capacity control, oil return operation controls, intelligent defrost control
and compressor control etc.

General

The equipment for variable refrigerant volume/flow (VRF) system is air-cooled consisting of
Outdoor units and multiple Indoor units for cooling the space in summer and monsoon. The
system shall consist of suitable Outdoor units, Indoor units as required, interconnecting copper
grles as required. In this system it Is possible to

circuit. The Indoor units on any circuit may "7 "/

e

refrigerant piping, control cabling and acce
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VRV/VRF means variable refrigerant flow/volume; it is an extension of split system with more
control and flexibility. It works on the principle of variable supply of refrigerant for variable load
requirement to save electrical energy. In other words, it saves running cost during plant life,

All the units are provided with built-in microprocessor control panel, for automatic operation
and capacity control.

The units are provided with Cordless Remote/ Corded Remote and one Centralized Intelligent
Touch Remote controller able to control up to 64 Indoor units.

Other advantages of VRV/VRF system is easy to install just like normal split units but the main
advantage of VRV/VRF system is that we can have single compounded outdoor unit from which
we can attach number of indoor units as per our requirement hence space requirement is
comparatively less for outdoor units generally located at terrace/roof.

The branching of refrigerant piping from the main line shall be carried out using either specially
designed 'Tee’ connectors or 'Y’ joints. These joints should ensure that each branch receives the
required refrigerant flow.

All pipe sizing shall be based on sizing data of the concerned manufacturer and should ensure
adequate oil return back up to the compressor.

Maximum permitted piping length between outdoor and indoor unit is also comparatively more
hence we don’t need to get more than one location for outdoors as required in case of split
systems.

Principles of operation:

Every indoor unit is provided with indoor temperature sensor which controls the electronic
expansion valve on the refrigerant line. The quantum of flow of refrigerant through the indoar
unit is regulated to meet the set indoor temperature requirement. Because of variation in indoor
load, the requirement of refrigerant flow varies. This is achieved by modulating the compressor
capacity and thus reduced power consumption at part load. The outdoor unit is equipped with
multiple numbers of compressors which increases its redundancy.

Unit size: The units are available in standard madules which can be assembled. All modules have
same dimensions. Units can be assembled from 6 HP to 60 HP with 2 HP increments at every higher
selection.

Indoor units: There is absolute flexibility in selection of indoor units which is wall mounted, -
ceiling mounted, duct able units to cover a number of rooms. S

Refrigerant: - R-410A/Environment Friendly Bak gerant
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Limitation of installation: All manufacturers by and large have following limitations in
installations of outdoor and indoor units.

Level difference between outdoor & indoor units limited to =50 m
Maximum Actual Piping Length =165 m
Total Pipe length = 1000m

Fresh Alr: - The fresh air quantity is consider as per ASHRAE standard 62.1 for the calculation purpose however
Indoor units do not have facitity of adding fresh air, The fresh air shall come through Infiltration & door opening.

Refrigerant Line: - The outdoor and indoor units are connected with copper refrigerant pipe of different diameter for
liquid and gas line. All accessories such as branching pipes, headers are supplied along with the units. The refrigerant
lines can be laid both from outside or inside the rooms.

Drain pipes: - Every indoor unit Is provided with drain pipe which is discharged to nearest drain point by gravity flow,

Control system: = A large number of indoor and outdoor units can be controlled centrally and can also be connected
with CRC and schedule timer system. Individual wired remote controls also provided with indoor units.

VRF SYSTEM TYPICAL ARRANGMENT DIAGRAM

e  Dutdoor Unit
. Indoor Unit

Refrigerant Piping

VRE system

The indoor units shall be similar in operation and appearance as conventional indo

b O
units of split units and provide independent on-off control, temperature setting %,;:i},f‘ e
[

.
)
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: 4 WAY CASSETTE Ductable unit one-way cassette unit

i
L]
"

The system shall provide considerable energy saving over traditional air-conditioning
system (consisting of split units) due to following features: -

Individual accurate temperature control

% Multiple compressors in outdoor unit (8 HP & Above) in conjunction with inverter drive
compressor to modulate refrigerant flow based on requirement.

% Minimizing heat transfer losses due to superior refrigerant piping system with
ecofriendly refrigerant. Temperature setting of each indoor unit shall be controllable
through individual corded micro-processor-based controller,

% The outdoor units will be mounted on Service Slab / space allocated by architect in
open space available.

* The indoor and the outdoor units would be interconnected with refrigerant piping and
cabling. Piping shall be duly supported with cable trays

% Each indoor unit’s hall be provided yuith a wireless controller (for hi-wall type units).or--
3 el

A ¥ 'l _~ 21
FAoridage units el S

.
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** Refrigerant pipes from outdoor unit to wall indoor split units shall generally be routed

along the perimeter of walls or beam leading to the DX wall mounted high wall split
unit. These pipes shall be enclosed within bulkheads / pelmets / false beams and
necessary aesthetic treatment by the Architect is required to blend with the interiar if
there is no false ceiling

The Condensate drainpipes will be routed to nearest drain point. Preferably gravity
drained condensate drain arrangement shall be prioritized by locating the indoor units
close to drain points or by selecting ductable units for large spaces instead of hi-walls or
cassette units. If the same is not possible, the indoor unit's hall include a condensate
pump for pumping out the condensate

Scope of supply shall include mounting frames and stands as required for installation

DX Precision Type Air Conditioning system shall be proposed for critical area such
SERVER room

Systems are designed and selected keeping in mind the limited space availability for
accommodating all services equipment and operational flexibility for UPS and SERVER
area

Provision of Space must be considered for the Industrial type Split Units for smaller
rooms and DX PACs for larger rooms. This system will provide year-round thermal
environmental for proposed area considering all the constraints.

Indoor units selected would be In accordance to the interior requirement matching to
the system performance, to achleve the desired room conditions.

Units will be selected in 1W+15 configuration. If VRF Outdoors are connected to these
units, the two indoor units in each room shall be connected to different outdoor units

The outdoor units will be mounted on Service Slab / space allocated by architect in
open space available.

The indoor and the outdoor units would be interconnected with refrigerant piping and
cabling. Piping shall be duly supported with cable trays

Every specific zone or room would be provided with a self-diagnastic cordless remote
controller to have individual system control.

Refrigerant pipes from outdoor unit to wall indoor split units shall generally be routed
along the perimeter of walls or beam leading to the DX wall mounted high wall split
unit. These pipes shall be enclosed within bulkheads / pelmets / false beams ,an;ﬂr'
necessary aesthetic treatment by#pmeMaghitect is required to blend with the interit)

1 ."..:-
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“* The Condensate drainpipes will be routed to nearest drain point.

% Scope of supply shall include mounting frames and stands as required for installation

W NT Di
Indaor Unil {Evaparater)
i —1e
Dran Line
Erfrgrrant Lines
Bleatric Luis
el
axrn)
— )
— e
i g
arr-uf)
Remote Control
Electrical Load
% The Total Electrical Load of VRV/VRF/Split Unit system shall be as follows as per
Annexure-l.

5.2 Ventilation System

Any area requires adequate ventilation arrangement in order to provide breathing to human
being as well as enabling equipment’s to function normally and optimally.

The purpose of this document is to design ventilation (calculating required CFM of air and
exhaust fans requirement) in Car parking, DG Room & Pump Room of Basement and Toilets,
store, Kitchen & servant room toilet of Flats as per Table 2 Mechanical Ventilation.

Methodology
Ventilation, Smoke & Pressurization System Descriptions:

Fresh Air for Basement Service Area shall be through Axial Flow Fan connected through
Shaft at Ground Level. Exhaust Air shall be pushed through Axial Flow Fan from Shafts up-tee
Ground Level for normal case. The normal supply air & exhaust air shall be ducted. /7T

This System would generally provide a pollution free Atmosphere.

KAl
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There would be Axial Flow Fans of different capacities ranging for emergency Smoke Exhaust
operation for all the Basements in area. These Fans would be connected to the fire
detection /sprinkler system of the building and would start automatically in case of Fire in
any zone.

CO sensors shall be installed to monitor air quality in the Car parking area during operational
hours. CO sensors shall be connected with various Fans through in-built PLC controller and
Fire alarm Panel/BMS, which synchronies the air flow as per the requirement guided by CO
Sensors.

To monitor Carbon Monoxide (CO) levels and control ventilation inside the basement area.
The basement is divided in various zones and each zone is having various ventilation fans.
The numbers of CO sensors depend upon area of zone. In normal CO levels, below the
defined threshold, normal Ventilation fans will remain in stop condition. As soon as the CO
levels monitored by any of these CO sensors in a zone exceed the defined threshold, PLC will
give the Start command to the both normal ventilation fans of that zone. Fan Run status will
be monitored by electrical panel output to ensure the correct condition and proper
operation of ventilation fans.

2 Hours rating fire damper with fusible link shall be installed at inter-section of fire wall
wherever required.

Lift well and Lift Lobby shall be pressurized in case of Fire through Axial Flow Fans placed at
various locations shown In the drawings. These fans would be connected to the fire alarm
system of the building and would start automatically in case of Fire. Also all staircases are
provided with pressure relief dampers which open when pressure exceeds 50 Pa and 30 Pa
respectively.

All Internal Staircase shall be mechanically pressurized as per NBC-2016. Staircase above
ground shall not be mechanically pressurized which is partially open to atmosphere.

Car Park Ventilation

As defined in the National Building Code of India, car parking areas shall be treated as naturally
ventilated if they meet the following criteria

0.4sqM opening per running meter on fagade

No part of the parking should be more than 30M from fagade

50% of perimeter (length) should be open or 75% of perimeter has 50% openings.

As per architectural design, all car parks meet this norm, hence no car parking ventilation is required

Plant Room Ventilation

Plant rooms shall be provided with mechagé
propeller fans for supply & exhaust air. Vg

=i, jlation. The system shall consist of tube axial or
antity shall be considered as per lates_ftriﬂfggﬁ'j_fj‘i{}
i -

. '
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Battery Room Ventilation

Battery rooms shall be ventilated using 2 Nos fans per room

Fan-A Sized for 1cfm/sqft and scheduled to operate based on H2 sensor located
within the room. The motor shall be spark-proof. The panel shall be provided
with |n-built timer to switch OFF the fan after a preset time (say 300 seconds)
once triggered

Fan-B Sized for 12ACPH as scheduled to operate of signal from fire alarm panel. This
fan and motor shall be fire rated to 250 Deg C for 2 hours or as indicated

in the specifications

Suitable make up arrangement shall be provided to the battery room for inlet of fresh air when fan
operatas

Tunnel ventilation

A tunnel is planned from the toll plaza to the main building for ferrying cash manually to the main
building. The same shall be ventilated at 12ACPH. Roof extractor type ventilation fans shall be
provided for ventilating the tunnel with fresh air intake at one end and exhaust at another end. Both
fresh air and exhaust shall be provided with curb walls that prevent water ingress, The fans shall be
fire rated as per EN12101 at 250 Deg C for 2.5 hours.

GIRDER BOX ventilation

All electrical cable tray and cable services installed inside the girder box are designed with suitable
number of jet fans to ensure proper ventilation and for any heat dissipation as well as provided

tenable environment for maintenance personnel inside the girder box during routine maintenance
with velocity of 1 m/s inside the girder box.

Staircase / Lift Well Pressurization

All staircases above ground floor adjacent to ambient shall be naturally ventilated. with minimum
opening of 0.5 sq.mt. each landing, hence, For stairwells which are enclosed inside the building,
pressurization shall be provided to maintain the stairwell at SOpa with respect to ambient

Lift wells shall be provided with pressurization with pressure of 50 Pascal by supplying the air
through supply air fans installed on roof top.

Lift lobbies shall be pressurized at 30pa with respect to ambient to prevent ingress of smoke during
fire evacuation. Protection through pressurization shall be extended to any egress mrridgg_._
connecting to the lift lobbies

".ﬂ{; %I
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Cabinet Type Centrifugal fan

Generator room ventilation

Generator room ventilation shall apply to open DG sets located within building floor print

Generators shall be aircooled (radiator cooled) type. The radiator fan itself shall provide required air
flow through the room. To achieve this, the radiator and fan shall be enclosed in a plenum. When
operating, the radiator fan shall draw air from within the generator room and discharge the same
outside through the plenu box. The plenum will act as a cowl to prevent any hot air recirculation
within the room. The radiator fan shall be designed to maintain a 5 Deg C dT across the DG room
and the heat rejection of the alternator, switch gear and engine skin radiation shall be considered
for the purpose. Makeup air shall be drawn in through a set of louver located on the alternator side.
The room shall be acoustically insulated and both fresh air and exhaust louvers shall be provided
with attenuators to reduce sound outsode DG room to 75dBA. After the DG has come off load, the
DG will continue to operated at no load for a short period of time to prevent radiator water heat
soak. Subsequently, an auxiliary fan shall be operated to remove residual heat inertia from the room
and DG shell. The auxiliary fan shall operate till room temperature reached 5 Deg C above ambient
or for 30 minutes, whichever earlier

Ventilation cash handling rooms

Due to possibility of pathogens on the surface of currency notes, cash handling rooms shall be air-
conditioned separately from the rest of the spaces. Though the refrigerant side can be common,
there shall be no return air taken from cash handling rooms. Alse, these rooms shall be provided air
equal to a dedicated exhaust of 0.5 cfm / sqft. These rooms shall be maintained at a slight negative
pressure with respect to ambient

Mechanical Ventilation for Toilets & Kitchen

Wall mounted exhaust fan with back draft damper are proposed for individual toilets on external
wall and Ceiling suspended exhaust fan o Peomgsed for toilets not having walls exposedtarr |

‘,’iL“"“ is proposed. /{‘
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For kitchen exhaust, individual fan is proposed in each kitchen, Fan will be provided with back draft
damper to avoid recirculation of air back in the kitchen. louvered area at each exhaust air opening is
proposed.

Rewarming pantries will be provided with a simple exhaust system with no pretreatment of exhaust

air. Full cooling kitchens shall be provided with electrostatic scrubbers in the exhaust streams to
remove the cooking grease from air stream before discharge to ambient

Fan Data:

Maximum fan outlet velocity for fan upto 450 mmdia.} | 9.14 m/sec (1800 fpm)

Maximum Far_l outlet velocity for fan above 450 mmdia. [ | 12 m/sec (2400 fpm)

Maximum fan speed for fans upto 450 mm dia. = | 1440 RPM
Maximum fan speed for fans above 450 mm dia. c | 1000 RPM
5.3 Air Distribution
Air Distribution System:

All ducts shall be factory fabricated from galvanized steel sheets [Class VII) light coating of zinc,
nominal 180 gm/sq.m. Surface area and Lock Forming Quality prime material along with mill test
certificates, of various thicknesses ranging from 26 gauge to 18 gauge according to duct sizes and in
accordance with SMACNA standards. Galvanized steel sheets shall be produced by hot dip process.
Grilles/ diffusers shall be powder coated extruded aluminium construction and shall be provided as
per the requirement of interior design.

% The Supply/Exhaust air from the fans shall be distributed through G.I ducts, duly

insulated with fire retardant material.

% The ducts would be fabricated as per IS/SMANCA/NFPA standards, as applicable.
% The supply and Exhaust air would be distributed through extruded aluminium grilles /
diffusers. The supply/Exhaust air outlets would be provided with volume control

dampers to adjust the air quantity as per the requirement.

4 The face velocity at louver shall be 25 m/s and 2 m/s for exhaust and intake
respectively.
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DUCT DESIGN

Maximum flow velocity in duct for air conditioning : | 9.1 m/sec (1800 fpm).

Maximum flow velocity in duct for ventilation in Plant : | 7.5t0 12.5 m/fsec [1500-2500 fpm)
room, tollet exhaust and kitchen exhaust

Maximum friction e | 065 Pa/m run Inch WG/ 100ft run)

Insulation;

Insulation: Insulation material for ducts & pipes shall be closed cell electrometric nitrile rubber or
cross-linked polyethylene foam. Nitrile rubber pre-moulded pipe sections shall be used for branch
pipes of smaller diameter only. Pipes provided with thermal insulation shall be provided with
protective coating against mechanical damages. All exposed thermal insulation shall be provided
with Aluminum cladding including those inside the plant room.

Sound & Vibration isolator:

Mechanical services shall generally be designed and installed with provisions to contain noise and
the transmission of vibration, generated by moving plant and equipment at source to achieve
acceptable noise rating for NC levels for occupied spaces. Vibration isolators shall be designed for
minimum isolation efficiency of 90%. All items of rotating / reciprocating plant and equipment shall
be isolated from the foundation / structure using anti-vibration materials, mountings or spring-

loaded supports fixed to either concrete bases, inertia blocks or support steels as indicated.

Sound Attenuators / acoustic lining shall be installed in ducts in accordance with requirements of
drawings and shall be as per specifications. Acoustic performance of the attenuators (net insertion
loss) shall meet or exceed the specified values

Seismic resistance
Building services and all equipment shall be provided with seismic bracings to withstand earthquake
as per seismic zone. Calculations for seismic design shall be included with the detailed submissions.

Electrical Load

% The Total Electrical Load of Ventilation system shall be as follows as per Annexure-Il.

6.0 Documentation

Following documents shall be submitted along with Tender.

6.1 Drawings

<+ Air conditioning layout for Admin B e At Gavhan,

g 1‘? Air conditioning layout for Sub

~ |-.I...*-.“~

at Sewari
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6.2

«* Air conditioning layout for Sub Admin Building at Shivaji Nagar Interchange.

% Air conditioning layout for Porta Cabins.

“» Air conditioning layout for Food Plaza.

% VRV Schematic Layout for Admin Building at Gavhan.

< Lift Lobby, Staircase & Lift Well schematic Layout of Admin Building at Gavhan
%+ VRV Schematic Layout for Sub- Admin Building at Sewari.

£+ VRV Schematic Layout for Sub- Admin Building at Shivaji Nagar Interchange.
%+ HVAC layout for AXIAL Flow Fan Hanging Detail.

<+ HVAC Duct Support layout.

Calculations

%+ Heat Load calculation For All Building
“ Ventilation Calculation for All Building
* Pressurisation Calculation for Main Toll Plaza & Command Centre At GAVHAN

T i o

VT AR
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- .=h)  Sanitary fixtures and appliang

PLUMBING DRAINGE & WATER SUPPLY SERVICES
DESIGN AND CONSTRUCTION OF MTHL

The Qutline Specifications for the design and construction of the MTHL involved in the Works.

%
an - -
+ N - ¥ il
|
INTRODUCTION

Main Building & Toll PlazaCovered in Design Report following as below. -

1. MAIN ADMIN. AND COMMAND CONTROL CENTER AT GAVHAN
SUB ADMINISTRATION AND COMMAND CONTROL CENTER AT SEWRI
ADMINISTRATION AND COMMAND CONTROL CENTER AT SHIVAJINAGAR
ADMINISTRATION BUILDING PORTA CABIN

LU S

MAIN FOOD PLAZA & HIGHWAY TOILET

Reliable and safe Domestic water supply and distribution along with quick and efficient disposal
for crude soil and grey waste are essential in any development,

Report intends to highlight the design planning of the public health engineering services in the
proposed development. It will briefly highlight the design parameters and fundamental principles
which are proposed for the following public health services; and shall include:

a)  Water supply system — Demand, Source, Storage, Treatment and Distribution
L)  Sewerage syslem = 5uil, wasle and venlilalive system - Collection, Conveyance

€)  Water Treatment System

sy

d}  Drainage system - Collection, Conveyance and Disposal
e)  Horticulture / Irrigation system

f) Septic Tank

gl Hot Water Supply

T W,
L
LU
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i) CP fittings and accessories
i} Storm/Rain Water collection
k)  Drinking water Provision
] Tunnel Drainage Collection and Disposal
3 ABBRIVATION
ABBREVIATION DETAIL DESCRIPTION
MBC Mational Building Code of India
55 Stainless Steel
Gl Galvanised Iron
HOPE High Density Polyethylene
ows Domestic Water Supply
HWS Hot Water Supply
HWR Hot Water Return
LPM Litre Per Minute
s5TP Sewage Treatment Plant
WTP Water Treatment Plant
OHT Over Head Tank
RO Reverse Osmosis
MER Membrane Bio-Reactor
RWH Rain Water Harvesting
LPD Litre Per Day
PH Patential of Hydrogen P ﬂﬁfﬂ 2 )
BOD Biochemical Oxygen Demand i
coo Chemical Oxygen Demand 4 }i‘ﬁ
'ﬁ_ Y
1S Total Suspended Solids o\ MpRDA
4  CODES AND STANDARDS: \@‘w; e
Plumbing/Sanitary systems will be designed and installed in conformance with the following
codes and standards:
a)  NBC 2016 Mart-9; National Building Code  Mumbing Scrvices
b) Manual on water supply ag o nts published by Central Public Health and
p— Environment Engineering OgEdt er Ministry of Urban Development, Govt. of
o VT, N India.
.i;. ' | _ A
7 \W 2412
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t) Manual on sewerage and sewage treatment published by Central Public Health and
Enviranment Engineering Organization under Ministry of Urban Development, Gowt. of
India.

d)  Applicable Codes by Bureau of Indian standards
&)  Uniform Plumbing Code of India -2008
fl Good Engineering Practice

5 DESIGN PRINCIPLES:

The Plumbing Services for the Administration & Command Control Center Buildings shall be
Designed keeping in view the following: -

a) Requirement of Adequate Flow and Pressure of Cold Water and Hot Water (WHEREVER
APPLICABLE) in Toilets, Kitchens [ Pantries and other Designated Areas.

b) The Water Storage Tank Capacity shall be Adequate to Ensure Availability of Water required
for Each Building.

c) Implementation of requirements of MOEF relating to Rain Water Harvesting, Water
Conservation, etc.

d) Levels of Roads / Pavements & Other Services in the Area.
&) Drainage & Water Supply provision for Irrigation,
f) Water Conservation using Low Flow Fixtures,
g] Energy Conservation Measures.
6 SYSTEM REQUIREMENTS:

a) The Principal Source of Water will be Municipal / Local Authority Water Supply.
However, in case the same is not available in Sufficient / Enough Quantity to fulfil the
Project’s Requirement, Alternate Source such as Tanker / Bore Well Water needs to be
considered. In this event, Tanker / Bore Well Water to be Treated in accordance with Indian
Standard for Potable Water Supply (IS: 10500) for use of Domestic & Drinking Purpose only.

b) Overhead Storage Facility for Fire, Domestic and Flushing/Irrigation Water,
Sewage & Sullage Collection & Conveyance System based on NBC / Indian Standards
Applicable Guidelines wherever required,

c) Storm / Rain Water Drainage from the Top Terraces of the Buildings as well as from
the Roof Area of Toll Booths shall be Terminated in / Connected to External Storm Water
Metwork; which shall also catch the Storm Water from Roads & Other Open Areas. The External
Storm Water Network Shall Ultimately be Terminated in / Connected to Municipal / Local
Authority Storm Drain Network,

d} Sewage Water Drainage from the Buildings shall be Terminated in / Connected to
External Sewage Water Network. The External Sewage Water Network Shall Ultimately be
Terminated in/ Connected to Municipal / Local Authority Sewage Drain Network/Septic Tank.




004474

STRABAG

DESIGN BASIS REPORT -
PLUMBING 8: FIRE FIGHTING

THEA HR S e
MMRDA

7 WATER CALCULATION
The water requirement as per codes and standards shall be as below:

FOR MAIN ADMINISTRATION & COMMAND CONTROL CENTER BUILDING AT
MAIN TOLL PLAZA, CHIRLE, NAVI MUMBAI

WATER REQUIREME
N Ky

.E": ; : 3 I‘.., by fn . 11 Proin o ind I = ré
™) SN~ Ul U S ol
A | Bullding

Office Staff -Mxed
Population 137 45 3425 2740 6165
General other Supporting
Staff{House Keeping + 14 45 3 - b
Security+ Maintenance)

Ruweet =—
|| Total Fresh Water Required |
Total Fresh Water Proposed 4 24 28
(kL)
FOR ADMINISTRATION BUILDING AT INTERCHANGE SHIVAJINAGAR
WATER REQUIREMENT CHAR
I Sr, | No.of 2 \ hﬁ ! I
(LpCo)
A | Bullding
Office Staff -Fixed
Population 21 45 525 420 945
General other Supporting
StaffiHouse Keeping + 2 a5 50 10 80
Security+ Maintenance)
Visitor Population 2 45 10 0 90
| "_' |".|'_ T T L - = - LXT - - - s -
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FOR SUB ADMINISTRATION & COMMAND CONTROL CENTER BUILDING AT SEWRI

INTERCHANGE, MUMBAI
_ WATER REQUHEHEHT C'Hm
S| BascHitt |
‘No. ' A _
A | Building
Office Staff -Fixed Population 36 a5 900 720 1620

‘General other Supporting
StaffiHouse Keeping +
Security+ Maintenance)

! Visitor Population

Landscape / Irrigation Water
Reguirement

|p|L_..-.- eguirec |
Total Fresh Water Proposed
(KL)

FOR ADMINISTRATION BUILDING AT SHIVAJINAGAR INTERCHANGE, NEAR /
NEXT TO RAMP AC, AM, CA, MA, MJ & IM
(APPLICABLE FOR EACH ADMINISTRATION BUILDING)

WAT‘ER IIEQ;!.HREMEMM
A | Bullding
Dffiee Staff -Fixed Population 6 45 150 120 27
General other Supporting
Staff{House Keeping + 1 45 25 20 45

Security+ Maintenance)
Visitor Population

Tu-tll Fresil Watu neqtﬂmd
(KL}
LPD: Litres per Day
LPCD: Litres Per Capita per Day
Reference Considered: -
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1) NBC Part-9 Table-1 - 45 litres/day is taken for staff, 20 litres/day would be used in toilet flushing
and rest of 25 litres/day would be used for hand wash and drinking purpose.

2) NBC Part-9 Table-1 -15 litres/day is taken for Visitors, out of which 65% i.e. 10 litres/day would be
used in toilet flushing and rest of 35% i.e. 5 litres/day would be used for hand wash.

3) NBC Part-9 Clause No. 4.1.5.2 -The water demand for landscaping purposes is generally taken as
6 ta 8 litre/m2/day for lawns.

g SOURCE OF WATER

The Principal Source of Water will be Municipal / Local Authority Water Supply.
However, in case the same is not avallable in Sufficient / Enough Quantity to fulfil the
Project’s Requirement, Alternate Source such as Tanker / Bore Well Water needs to be
considered. In this event, Tanker / Bore Well Water to be Treated in accordance with Indian
Standard for Potable Water Supply (15: 10500) for use of Domestic & Drinking Purpose only.

9 DESIGN PARAMETERS OF WATER DISTRIBUTION SYSTEM

The design of water distribution lines to the fixtures shall be based on following load
factors:

NBC-2016, Part-9, Table-2, Water Supply Fixture Units (WSFU) for Different Fixtures with
Minimum Pipe Sizes

Type of Fitting Fixture Unit 'I.;;I:;s Ts load factors
Water Closet with flush tank (Public) 3
Urinal [Sensor operated) 2
_ sShower 3
Wash Basin 1.5
Ablution faucet/Bidet 1

10 WATER SUPFLY DISTRIBUTION SYSTEM

a)  The water from Municipal line has stored in underground Domestic/Flushing water storage
tank.

b) The water from underground Domestic/Flushing water storage tank shall be pumped and
taken into the Overhead Domestic/Flushing water tanks of Buildings. (Assuming the
Municipal water are of potable quality).

c) Domestic R.O unit shall be provided in common area. Localized R.O. System shall be
proposaed.

d)  Localized Geyser shall be proposed for Hot Water in Kitchen/Pantry Areas.

)  Water from Overhead Tanks shall be distributed to various parts such as Toilet, Kitchen /
Pantry and Other Designated Areas in the Each Building by means of Gravity Feed System.

f) Water Supply Piping will be designed as per Hazen-Williams Formula based on the available
Gravitational Head. Min. Pressure of 1.5 kgf/cm2 shall be provided at Every Toilet & 2
Kitchen / Pantry Connection / Fixture. Client to confirm the Residual Pressure Requirement.

gl Pressure Zones will be created b

‘-:_- Pressure Reducing Valves to Limit Pressure at —
Floor within 4.2 kgffcm2 as p 6\

enever Pressure Exceeds 4.2 kgffcm2
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Distribution System may not be able to withstand the same, Pressure Reducing Valves shall
be installed for Reduction of Pressure.

11 WATER TREATMENT SYSTEM:
a)  Assuming the Municipal water s of potable quality.

b)  Water filtration system shall be provided to eliminate suspended matter, algae and other
filterable elements that render the water unappealing.

c) For water filtration system dual media filter shall be provided.
12 \WATER STORAGE

Considering minimum requirement of storage for one day (excluding for horticulture
purpose}, the capacity in tanks shal| be as follows:

MAIN ADMIN. AND COMMAND CONTROL CENTER
AT GAVHAN
Sr. Capacity of Each
No. Description of Tank Qty. Tank Remark
2 )
i 1. | Fire Water Tank h NoS. S0m
2. | Underground Domestic Water Tank 1No. 4 m?
Underground Flushing Water Tank 1No. 24 m?
4. | Fire Overhead water Storage Tank 1No. 10 m?
5. | Domestic Overhead Water Tank 1No. 2m’
6. | Flushing Overhead Water Tank 1No. 12 m?

SUB ADMINISTRATION AND COMMAND CONTROL CENTER
AT SEWRI
Sr. d Capacity of Each
No. Description of Tank Qty. Tank Remark
1 Fire Water Tank 1No. 50 m*
2 Underground Domestic Water Tank 1No. 2m?
| .
3. | Underground Flushing Water Tank 1No. 12 m? Ll =N
4. | Fire Overhead water Storage Tank 1No. s5m? /:f"?f .y
Ll *-"ﬂ
5. | Domestic Overhead Water Tank 1No. 2m’ f:( ‘éf i& :
6. | Flushing Overhead Water Tank 1No. &m’ i:z:-\ salaR G Al
\:?\\ &
.ﬂ:!‘ll‘-\_‘_ ,.-‘".
", “l '-"r‘_,":‘“.‘ gttt !1"—““ s
ADMINISTRATION AND COMMAND CONTROL CENTER el
AT SHIVAJIINAGAR
Sr. o= Capacity of Each
No. Description of Tan Qty. Tank Remark

Y 9
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ADMINISTRATION AND COMMAND CONTROL CENTER
AT SHIVANINAGAR
Sr. K Capacity of Each
No. Description of Tank Qty. Tank Remark
1. | Underground Domestic Water Tank | 1No. 2m’
2. | Underground Flushing Water Tank 1No. 12 m?
3. Fire Overhead water Storage Tank 1No, 10 m?
4. | Domestic Overhead Water Tank 1No. 2m?
5. | Flushing Overhead Water Tank 1No. & m?
MAIN FOOD PLAZA
sr. Capacity of Each
No. Description of Tank Qty. Tank Remark
1. | Underground Domestic Water Tank 1No. 2m?
2. | Underground Flushing Water Tank 1No. 12 m?
3. | Fire Overhead water Storage Tank 1No. 20 m?
4, | Domestic Overhead Water Tank 1No. 2m?
5. | Flushing Overhead Water Tank 1No. &m*
Notes: -

» There will be Separate Fire Fighting (AS PER REQUIREMENT MENTIONED IN NBC 2016
PART-4), Domestic as well as Flushing / Irrigation UG Tanks for Each Administration &
Command Control Center Buildings. The Underground Water Tanks Capacity shall be of
100% of 1 Day's Requirement and 50% of 1 Day's Reguirement shall be stored in
Overhead Tanks of Individual Buildings.

* Pump Flow Rate shall be decided based on 2 Hours of Water Transfer for Daily
Requirement of the Each Building. Based on the same, Pipes will be designed as per
Hazen-Williams Formula to limit Friction Loss & Velocity of Flow in Pipes to Acceptable

Values.
PLUMBING WATER TANKS SUMMARY
Under Ground Over Head Water
Sr. Descriptions Water Tank Tank (KL)
No. (KL)
Domestic | Flushing | Domestic | Flushing |
XL, FOR MAIN ADMINISTRATION
LCOMMAND CONTROL
CENTER BUILDING AT MAIN TOLL 4 24 9 12
PLAZA, CHIRLE, NAVI MUMBAI
2. FOR ADMINISTRATION BUILDING 2 12 2 b
INTERCHANGE

3. FOR ADMINISTRATION BUILDING

AT SHIVAJINAGAR INTERERAMNGR

MEAR / MEXT TO B 2 [ 2

NG
8%
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PLUMBING WATER TANKS SUMMARY
Under Ground Over Head Water
Sr. Descriptions Water Tank Tank (KL)
Na. {KL)
Domestic | Flushing | Domestic | Flushing |
4. FOR ADMINISTRATION BUILDING
AT SHIVAJINAGAR INTERCHANGE,
MEAR / NEXT TO RAMP AM 2 7] 2 3
5. FOR ADMINISTRATION BUILDING
AT SHIVAIINAGAR INTERCHANGE,
NEAR / NEXT TO RAMP CA 2 6 2 3
b. FOR ADMINISTRATION BUILDING
AT SHIVAJINAGAR INTERCHANGE,
NEAR / NEXT TO RAMP MA 2 b 2 3
7. FOR ADMINISTRATION BUILDING
AT SHIVAJINAGAR INTERCHANGE,
MEAR / NEXT TO RAMP b 2 6 2 3
8. FOR ADMINISTRATION BUILDING
AT SHIWAJINAGAR INTERCHANGE,
NEAR / NEXT TO RAMP JM 2 ] p 3
9, FOR SUB ADMINISTRATION
&COMMAND CONTROL
CENTERBUILDING AT SEWRI 2 12 2 6
INTERCHANGE, MUMBAI
10. MAIN FOOD PLAZA 2 12 2 6
11. HIGHWAY TOILET BLOCK 2 12 2 6
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13 CLEAN WATER SUPPLY SYSTEM/ WASTE WATER RECYCLING

a)  In the distribution system, horizontal branch has to be tapped off from the vertical mains at
all floor levels with isolation valves for feeding water supply to individual floors and
individual areas.

b)  Main water supply lines could be Copper pipes and internal distribution pipes could be
Capper pipes. The internal water supply lines in the toilets and wet areas can traverse in
ceiling to drop down [in chase) to the sanitary fixtures as per reguirements.

c) Pressure reducing valves is to be used to regulate the pressure as and where required in the
distribution system.

d)  Water supply to landscape areas is recommended in the green areas which may be
extended to suit the specific requirements by landscape consultants.

e]  The networks will be sized for the following maximum velocities:

I. L5 m/s in general supply lines
il. 1.2 m/s in the distribution risers
li.  1m/sin branch |ines to fittings
14 S0OIL, WASTE, VENT & RAIN WATER DISPOSAL PIPE SYSTEM

a)  50il and waste system shall be two pipe systems in which the internal soil & waste pipes
shall be separate and distinct. Soil pipes collecting crude sewage shall be connected to the
soil stack and all waste appliances generating sullage shall be connected to waste stack. The
waste line shall be provided with gully trap before being merged to sewer line at ground
level,

b) Minimum diameter of pipes shall be adopted as:

&= All main soil pipes -~ 100 mm

« Al branch soil pipes == 100 mm

* Al main waste pipes - 100 mm

* All branch waste pipes . 50 mm

s Allmain soil and waste pipes stack - 100 mm OD

s Wash basin/Sink waste connection to floor trap - 32/40mm 0D
¢ Urinal = 40 mm 0D

¢} Al soil, waste and vent water pipes running vertically, shall be exposed and approachable,
in vertical shafts as per architectural design.

d)  Each connection from the fixtures shall be provided with access doors for cleaning (door
junctions).

€]  Where two or three fixtures are connected to a single horizontal pipe leading to a vertical

stack (in toilets), clean-out plugs argprovided at starting point. The clean-out plugs shall be
fiush with the top of floor. '
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a)

b)

c)

d)

e)

gl

h)

All traps shall be with a minimum water seal of 50mm.
SANITARY FIXTURES AND FITTINGS
All sanitary wares shall be selected by the Architect / Interior Designer/Client.

Water closets (European pattern) shall be floor mounted or wall mounted vitreous china,
having "S" or "P" trap. All water closets shall have low level consoled cisterns duel type of 3
to 6 litres capacity. However, provision of flush valve shall be made for public area toilets.

All wash basins shall be of vitreous china, below-counter oval, with single lever basin fitting
coming through the marble counter. Hot water return piping shall be provided to minimize
hot water delay time thus benefiting In water & energy conservation, Pop-up waste and
waste coupling with CP bottle trap shall be provided to the drain outlet. Inlet water
connections shall be made thru CP angle stop cocks below the counter,

Showers shall have single lever mixer arrangement to regulate water flow and temperature.
The shower arm and rose shall be of the throw-off type and the spray from the rose shall be
adjustable by lever.

Urinals shall be flat back white vitreous china, with auto-flushing system and CP spreader.

Provision of waste coupling with CF bottle trap, connected to deep seal floor trap, shall also
be made,

Accessories such as toilet paper holder, towel rails, soap dispenser and hand drier shall be
provided as identified by the Architect / Interior Designer.

Since the project is located at very humid place, hence necessary protection shall be
required for safe and long life of the equipment’s.

All the Plumbing equipment’s which shall be installed in open space or remain in contact of
outdoor air shall be provided with special antl-corrosion/ epoxy coatings like pure epoxy
zinc rich primer or equivalent coatings as recommended by manufacturers,

Appurtenant

Following appurtenant shall be included in the design of water supply system for efficient
functioning:

Domestic Alr Vents: Automatic air vent shall be provided on cold and hot water risers to
eliminate possibility of air locking and to ensure efficiant water flow / pressure availability
at the user outlets.

Pressure Reducing Valve: Pressure reducing valves shall be provided where abnormally high
pressures are envisaged.

Vacuum Breaker: Vacuum breaker shall be provided on fixtures where cross connection to
sanitary system could accur.

Backflow Prevention: Double check valve type back flow prevention valve shall be provided
on all connections to non-potable water systems such as pool, irrigation and fAlushing water
supply for ensuring high hygiene standards.

Flow Restrictors: Appropriate
consumption. The flow resistopfsh
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*  \Wash Basin 2.0 LPM (Sensor Based)
#  Urinal 1.0 Litre per flush [Sensor Based)
*  Shower 7.9 LPM

Ball Valve: Full bore gun-metal ball valve shall be provided for isclation of cold and hot
water supply for the designated area. Further chrome-plated angle valve shall be provided
for cold / hot water isolation to wash basin faucets and for WC cistern & bidet water supply.

Pressure Gauge: Pressure Gauge shall be provided on Inlet and outlet of the each water
supply Pumps for efficient balancing and monitoring of the system.

WASTE WATER TREATMENT ARRANGEMENT

The Soil & Waste shall be carried down separately in independent Down take Pipes, Two
Pipe Drainage Systems shall be adopted as per NBC 2016 Standards. The Sanitary / Soil,
Waste & Vent System shall be Water Tight & Gas Tight Designed to prevent escape of Foul
Gas & Odour from Various Fixtures.

Vent System shall be Designed to facilitate escape of Gases & Odour from all parts of
Sanitary / Soll & Waste System to the Atmosphere at a point above the Building & to allow
Admittance of Air to All Part of the System, so that Siphon, Aspiration or Back Pressure
Conditions do not cause Loss of Seal at Traps & Entry of Foul Gases Inside Habitable Areas.

The Toilets & Kitchens / Pantries will have Sunk from 150 mm to 300 mm to Lay Drainage
Pipes in Sunken Area with required Slope & the Horizontal Header shall be Subsequently
Connected to the Vertical Stack Located Inside the Associated Pipe Shaft which shall be
Coordinated carefully with Other Services & in Consultation with Architect / Other Stake
Holder. Care shall be taken to Avoid Pipe running thru’ / in Electrical Rooms and Other
Critical Areas,

Soil waste from water closets and urinals etc. will be collected by horizontal and vertical soil
pipes and discharged directly to the manholes. Waste water from wash basins, sinks, and
from other waste fixtures shall be collected separately by waste pipes and be discharged
through gully traps into the manhole of the external sewerage system. The waste water
from the kitchens, restaurants etc. will be taken to grease traps before connection to the
manholes.

The external sewerage system shall be running around the building periphery having
manholes in front of each shaft. The main sewer line will carry the whole sewage by gravity
up to the Septic Tank,

If existing municipal / Local Authority Sewer Water Network s not there, then Project’s
Sewer Water Network to be Terminated / Connected into Septic Tank,

Design Parameters

The following parameters shall be considered for design of sewerage system:

Flow of sewage

(90 % of Total water requirement)

Peak Flow =| 3 x average flow
Min, velocity of Mow in pipes Mo full | =| 0.75 m/sed
Max Velocity of flow =| 2.0 m/sec.,

s
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Min, depth for sewers =l 06m
Infiltration Factor =| Add 8.33% of average discharge

17

(For surface run off, subsoil water conditions etc.)

Formula for calculation for design of sewer lines shall be by Manning’s formula:

1
V = —.gliigys

n
Where,
V = Velocity in m/sec.
R = Hydraulic radius inm
S= Slope or hydraulic gradient in m/m
n= Manning's co-efficient
DRAINAGE 8 RAINWATER HARVESTING SYSTEM
Proposed Storm Water Drainage System

The detailed system shall be designed on studying the site conditions and considering the
following factors:

a)  The pattern of slopes of terrain of site.

b)  The existing conditions of site and surrounding.

¢} The final levels and patterns of different type of roads.

d)  The need for incorporation of rainwater harvesting within the site area.
e}  Final disposal to external drainage system as per site.

Planning of drainage system shall be as follows:

a)  The rainwater from the terrace and related clean paved areas shall be collected in the
collection chambers and shall be ultimately connected to the main storm-water
drainage system.

b)  The network of storm water system shall be around the site.

¢}  Proper “De-silt Chamber” filtration Media and Bye-Pass arrangement shall be
provided as per requirement,

d)  Similarly the other paved/road/green areas, the run-off shall be diverted separately
for disposing into underground through collection wells and trenches. It is proposed
to provide pre-treatment i.e. Grease/Oil separator etc. as may be the requirement.

References

a)] Manual on "Rain Water Ha
Works Department (CPW
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bl  Guidelines from Central Water Board = Ministry of Water Resources, Govt. of India.

€} A Water Harvesting manual for Urban Areas Case Studies from Delhi by Centre for
Science & Environment.

d) Part “A" National Building Code of India” 2016,
Design/Technical Parameters
a)  Intensity of Rainfall

An intensity of 110 mm/hr. for terrace area and 55 mm/hr for landscape, green, open
and paved area is found to be suitable for rainfall analysis and run-off calculations.

b)  Storm Frequency

The selection of frequency of storm for the design of drainage system depends upon
the importance of the area. The dralnage scheme for the complex will be designed
considering once in 2 years return period, (Ref: CPHEEO Manual, Page no: 41)

c) Co-efficient of Run-off

The proportion of run-off, which will reach the surface drain, depends upon the
characteristics of the surface such as impervious of soil, slope, extent and shape of
the area. Rate of run-off is high when contributing area consists of roofs, paved
streets and asphalted roads etc., since these surfaces retain very little of rainwater,
While, the pervious and dry ground at the beginning of the storm, absorbs more
moisture until it becomes saturated. The run-off remains practically constant after
saturations. Various coefficients are considered for run-off calculations and run-off
coefficients for various types of area are given in the following table:

The design of drains is based on Manning's formula, for Alow due to gravity

Where,
V = Velocity in m/sec.
R = Hydraulic mean radius inm
5 = Hydraulic gradient in m/meter
n = Manning's co-efficient (0.013)
Reqguirement of Rainwater Harvesting

Since fresh water is becoming scarce in most regions of the area, and the Increasing
dependency on groundwater, the groundwater wells/bore-wells are getting deeper and
deeper due to increased water consumption. Also due to increase in paved surface areas,
the amount of natural percolation of rainfall is likely to reduce in the locality.
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Therefore, it has become very necessary to harvest the rain water as maximum as possible.
The drainage system needs to be planned with a view to incorporate rainwater harvesting
principles, as detailed in the following sections.

Systems of Rainwater Harvesting

a)  Rainwater harvesting is essentially an old technology, which is gaining popularity in a
new way.

b)  Out of the various techniques adopted in India, and approved of by the Central
Ground Water Authority, the following are the three main classes of rainwater
harvesting systems:

i System that collect direct roof runoff for storage and then reusing for various
purposes.

iil.  Systems that use in-field or adjoining surface catchments to collect run-off and
then impounded for irrigation, horticultural, recreational & domestic purposes,
after treatment.

fii. Systems that utilize the rainwater run-off from various surfaces including
Terrace and Roads and green areas elc. for re-charging of the underground
aquifer, through various measures:

& |n this system, the catchment from roof/terrace areas is further segregated
for direct recharging of aquifer through filter media.

* The catchment from surfaces of road/paved/park/lawns etc. is segregated
and then taken to underground, through de-silting chamber/oil and grease
separator etc.

L]

lv. As per CGWA guidelines for regions not subject to year-round rainfall, the maost
preferred system for Rain Water Harvesting to be adopted is through Under
Ground Recharging system,

18 IRRIGATION SYSTEM:
Source of Water
a]  Fresh /Raw water shall be used for irrigation system.
Distribution System

a) A network of distribution system is to be designed to supply irrigation water at all
locations where green patches are to be developed. The irrigation water is to be
supplied through pressure lines by pumping.

b}  Water requirement for Landscape, Green Area and various plants shall be as per
latest Indian standards.

c)  Pressure requirement/Residual pressure for Irrigation System shall be as per latest
Indian standards.

B i i
ST R AR
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19 DRAINAGE SUMP PUMPS DETAIL:

DESIGN BASIS / CALCULATION FOR DRAINAGESUMPS
Sump
Sr. iption | Quantity | - sump ;:; Volume | Volume | Discharge "r;"" Head | Power
Mo | oS ofpump |  Size (M) | (litre) | within v M) | (kw)
(mm) (M)
minutes
Main Admin 1.5mx
Pump Room 1 Set 15m
1 Drslnage (1w+1s) | x1.5m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Sub Admin 15muy
Pump Room 15et L5m
2 Deainage (1w=15) | x1.5m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Admin Pump 1.5mx
Room 1 5et 15m
3 Drainage (w+1s) | x15m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Porta Cabin-1 1.5muy
Pump Room 156t 1.5m
4 Drsinage (1w+15) | x15m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Porta Cabin-2 1.5mx
Pump Room 1 Sat 1.5m
5 Dralnage (1W+1S) | x1.5m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Porta Cabin-3 15mx
Pump Room 15et 1.5m
6 Orsinegs (1w+15) | x1.5m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Porta Cabin-4 15mx
Pump Room 1Set 1.5m
7 Drainage (aw+1s) | x1.5m 300 - 2700 10 16.20| 10 1.27
Sump Deep
Porta Cabin-5 1.5mx
Pump Room 1 Set 15m
B Drainage aw+1s) | x1.5m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Porta Cabin-6 1.5mx
Pump Room 15et 15m
9 Drainage (1W+15) | x1.5m 300 2.7 2700 10 16.20| 10 1.27
Sump Deep
Vunnel 1Set lis.f.::
10 Drainage (1W+1S) | x1.5m 300 2.7 2700 10 16.20| 10 1.27
Sump-1
Deep
11 __Tunne| 1 Set 1.5mx 2700
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DESIGN BASIS / CALCULATION FOR DRAINAGESUMPS
= Free Sutop Flow
Sr. Description Quantity | Sump boakd Volume | Volume | Discharge i Head | Power
No. of pump Size (w¥) (Litre) within n | (M) | (Kw)
{mm) (M%)
minutes
Drainage (1W+15) 1.5m
Sump-2 ¥1.5m
Deep
Tunnel
3 1 5et 1.5m
12 E;r::af (AW+1S) | x1.5m 300 2.7 2700 10 16.20 | 10 1.27
P Deep
1.5mx
Tunneal
13 |  Drainage 1set | 1SM | 455 | 27 | 2700 10 |1620] 10 | 127
Sump-4 (1W+1S) | x1.5m
Deep
Main Food
1.5mx
Plaza Pump 1 Set 1.5m
14 Room : 300 2.7 2700 10 16.20 10 1.27
{1W+15) x¥1.5m
Drainage
Deep
Sump

20 WATER SUPPLY OHT FILLING DETAIL:

DESIGN BASIS / CALCULATION FOR OHT FILLING PUMPS DOMESTIC & FLUSHING
OHT Pump Pump
Tank OHT Flow
Sr. Description Quantity | Volume Volome Filling rate Fr:l:e d Head | Power
No. of pump | (M3) Required | ' °F
(M3/
(M3) | (Litre) | (minutes) Hour) LPM (M) | (Kw)
-l
1 2 2000 30 4 67 as 1.10
Pump for OHT (1w+15)
Filling
Main Admin 1 Set
2 | FAushing Pump 12 12000 30 24 400 35 | 658
for OHT Filling | (1W+15)
Sub Admin
Building 1 Set
3 Domestic 2 2000 30 4 67 25 0.78
Pump for OHT | [1W+1S)
Filling N
Sub Admin 1 Set
? Building X s AR | 2
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DESIGN BASIS [ CALCULATION FOR OHT FILLING PUMPS DOMESTIC & FLUSHING
OHT Pump
Pump
Tank OHT Flow
Sr, Descrint Quantity | Volume Velywe Filling rate Pr:m I Hemel:| Possr
No. of pump | (M3} Required
; (m3/
{(M3) | (Litre) | (minutes) Hour) LPM (M) | (Kw)
Flushing Pump | (1W+15)
for OHT Filling
Admin
Building 1Set
5 Domestic 2 2000 a0 4 67 15 0.47
Pump for OHT | (1W+15)
Filling
Admin
1 5et
6 B 6 6000 30 12 200 15 | 141
Flushing Pump (1W+15)
for OHT Filling
Porta Cabin-1 1Set
7 Domastic 2 2000 30 4 67 15 | 047
Pump for OHT (1W+15)
Filling
Porta Cabin-1 1 Set
8 | Flushing Pump 3 3000 30 B 100 15 0.71
for OHT Filling | (1W+15)
Porta Cabin-2 1 Set
g || oA 2 2000 30 4 67 15 | 047
Pump for OHT (1W-+15)
Filling
Porta Cabin-2 1 Set
10 | Flushing Pump 3 3000 30 [ 100 15 0.71
for OHT Filling | (1W+15)
Porta Cabin-3 1 5kt
(B Li ’
11 oo 2 2000 30 4 67 15 | 047
Pump for OHT (1W+15)
Filling
Porta Cabin-3 15et
12 | Flushing Pump 3 3000 0 B 100 15 0.71
for OHT Filling | (1W+15)
Parta Cabin-4
, 15et
15| i 2 30 a 67| 15 | 047
2 (1W+15) / P it
Filling H_~ i U
3] = Sy o,
o
na m‘iﬁ i\ 20
S ;'Er.ﬁ‘ { ol
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DESIGN BASIS / CALCULATION FOR OHT FILLING PUMPS DOMESTIC & ELUSHING
OHT Pump [ o =
Tank Volume i Fiow Fl:m: Head | P r
Sr. Description Quantity | Volume Filling rate Pro d S
No. of pump | (M3) Required |
{m3) (Litre) | (minutes) E:“!I‘; LPM (M) | (Kw)
Porta Cabin-4 1 Set
14 | Flushing Pump (1W+15) 3 3000 30 6 100 15 071
for OHT Filling
Porta Cabin-5 1 Set
g5 | . Eonestic 2 2000 30 4 67 15 | 047
Pump for OHT (1W+15)
Filling
Porta Cabin-5 1set
16 | Flushing Pump (1W+15) 3 3000 30 6 100 15 0.71
for OHT Filling
Porta Cabin-6 15et
gy | . omesc 2 2000 30 a 67 15 | 047
Pump for OHT (1W+1S)
Filling
Porta Cabin-6 158t
18 | Flushing Pump 3 3000 30 B 100 15 0.71
for OHT Filling | {1W+15)
Main Food
Plaza Bullding 1 5et
19 Domaestic 2 2000 30 4 67 15 0.47
Pump for OHT | {1W+15)
Filling
Main Food
15et
2ij | Pae Buliding 6 | 6000 30 12 200 | 15 | 141
Flushing Pump (1W+15)
for OHT FiIIinE
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21 MATERIAL OF CONSTRUCTION (MOC) FOR PLUMBING & SANITARY WORKS

Sr. bl of Sarvices Material of Construction (MOC)
No. Proposed
A Internal Piping :Inside Toilet/Kitchen /
’ Pantry
Rigid Pipe: From Wash Basin / Sink To uPVC Socket (4 kg)
3 | Floor Trap
b} Waste Pipe: From Floor Trap to Vertical SWR Ring Fitting (Type-B)
Waste Water Pipe in Shaft
Soil Pipe: From WC to Vertical Soil Water SWR Ring Fitting (Type-B)
€ | pipe in Shaft
Condensate Pipe: From Indoor Unit (IDU)
d) to Vertical Waste Water Pipe in Shaft uPVC Socket (4 kg)
e) Perforated Pipe: In Landscape uPVC Perforated (6 kg)
2 Downtake Piping: Inside Shaft
] Waste Pipe: From Terrace (1.5 m Above) SWR Ring Fitting (Type-B)
a Level to First Chamber
b Soll Pipe: From Terrace (1.5 m Above) SWR Ring Fitting (Type-8)
) Level to First Chamber
Vent Pipe: From Terrace (1.5 m above) SWR Ring Fitting (Type-A)
<) Level to Lowest Floor Connection
d Rain Water Pipe: From Terrace to First SWR Socket (Type-B)
) Chamber
3 Diversion Piping: Ceiling Level Diversion
© | at Stilt f Ground Floor
a) Waste Water Pipe Cl Pipe as per |5 3989
b) S0il Water Pipe Cl Pipe as per |5 3989
i
¢) | Rain Water Pipe CI Pipe as per IS 3989 /ﬁ:"
=1
4 External Pipe: From First Chamber to y
* | External Connection s
——— a) \Waste Water Pipe DWC HDPE / uPVC

i
T e
L

{.p*

a4

AT
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Sr. Material of Construction (MOC)
No. Description of Services Proposed
b) Soil Water pipe DWC HDPE / uPvVC
¢ | Storm Water Pipe RECC NP2 Hume Pipe
Downtake Pipes: From Shaft Valve to
5. | Toilet & Kitchen / Pantry Entry as well as
Inside Toilet & Kitchen / Pantry
ic, hi
a) :::r Domestic, Flushing Water Supply WPVC Sh.40 / CPVC SOR 11
pes
b For Hot Water Supply Pipes CPVCSDR 11
6. | Garden Hydrant System (External) UPVC Pipe & Fittings
7. Dealeage Smip Pump discharge Pipe & Gl Class 'C’ Pipe & Fittings
Header
3 :’: Ir::ce Looping: From OHT to Shaft Gl Class ‘C’ Pipe & Fittings
Rising Malins: From UGT to Over Head '
; 1Cl : i Fitt
9 Tanks (OHT) Gl Class 'C’ Pipe & Fittings
10, | Piping within Pump Room / Tanks Gl Class 'C’ Pipe & Fittings
Municipal/Local Authority Connection:
11. | Municipal / Local Authority Line to D1 f uPvC
Under Ground Tanks (UGT)

2 i W,
:_1‘. _,..--—--. 't‘.

k.;f.ﬁ -
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FIRE FIGHTING SERVICES

1

INTRODUCTION

Fire Is one of the most serious hazards, threatening life/safety of bullding occupants as well
as causing damages to properties. Sensitive early fire warning system and effective fire
suppression system are very important to make sure that fire is detected when it is still in
the smouldering stage and to put out or retard the development and spread of fire when it
is still in its early stage. On the other hand, the fire detection and alarm system will not
generate nuisance false alarms thus causing undue panic.

All the fire alarm and first aid firefighting systems will be automatic and self-monitoring so
as to eliminate possible failure due to human errors. Also, fire detection and fighting system
will be able to locate immediately and precisely the origin of the fire and allow the building
management and security officers to respond immediately to any emergency situation, as
well as providing the fire brigade with all necessary means and facilities to fight the fire if
the fire cannot be controlled by the firefighting systems.

BASES OF CALCULATION
The installations described below must conform to the operative standards and local rules.

Fire protection systems for the proposed facilities are envisaged to be developed in line
with the guidelines of IS/NBC standards:

MBC 2016 Part-4: National Building Code — Fire and Life Safety Services
e NBC 2016 Part-9: National Building Code — Plumbing Services
s |52065: Code of Practice for Water Supply Building

« |5 15105: Code of Practice for Design and Installation of Fixed Automatic Sprinkler Fire
Extinguishing Systems

s |513039: Code of Practice for External Hydrant Systems - Provision and Maintenance

e |5 9668: Code of Practice for Provision and Maintenance of Water Supplies for Fire
Fighting

» |5 3844: Code of Practice for installation and maintenance of internal fire hydrants and
hose reel on premises

e [S: 2190: Code of Practice for selection, Installation and maintenance of Internal
Portable First = Aid Fire Extinguisher

# [5: BB4: Specifications for First —Ald Hose reel

e [S: 503: Spedifications for Fire Hose delivery coupling, branch pipe, nozzles and nozzles
spanner

» 15:5290; Specifications for Landing Valve

All piping shall be above ground in MS Heavy class construction as per 15 1239 for pipes up
to 150mm dia and above 150mm shall be as per 15 3539,

Pipes shall be below ground al ry ings [ unavoidable places, Piping material shall be
War lining. it
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ABBREVIATION
ABBREVIATION DETAIL DESCRIPTION
NBC Mational Building Code
15 Indian Standard
FHC Fire Hose Cabinet
EFH External Fire Hydrant
LPM Litre Per Minute
DA Diameter
Kw Kilowatt
i Meter
ACY Alarm Control Valve
PG Pressure Gauge
BUILDING CLASSIFICATION AS PER NBC-2016
sus ADMINISTRATION
MAIN ADMIN. AND ADMINISTRATION AND COMMAND
BUILDINGS COMMAND CONTROL AND COMMAND CONTROL CENTER
CENTER AT GAVHAN | CONTROL CENTER AT | AT SHIVAJINAGAR
SEWRI
Business Building (E-3) Business Building(E- Business Building
Group Above 15M & upto | 2JAbovelOM but not | (E-1) Less than 10M
(as per NBC) 24M in Height exceeding 15Min Height
. Height

MAIN ADMIN. AND COMMAND CONTROL CENTER AT GAVHAN

Bullding Total He

20.95M

. Business Building (E-3) Above 15M & upto
Type of Building occupancy : 24M in Height
Sr. Type of Fire Fighting Provision as per NBC 2016
No. Installation Part IV Table 7
1. Fire Extinguisher Provided
2 Hose Reel Provided
3. Wet Riser Provided
4 Down Comer Mot Required
Yard Hydrant
- (External Fire Hydrant System) Frovided
6. Automatic Sprinkler System Provided
7 Manually Operatedd£i Brovided
Alarm System
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" Business Building (E-3) Above 15M & upto
Type of Building occupancy : 24M in Height
Sr. Type of Fire Fighting Provision as per NBC 2016
No. Installation Part IV Table 7
B. Automatic Fire Alarm System Provided
Underground Static Water .
g, Storage Tank 1,00,000 litres capacity
10. | Terrace Tank 10,000 litres capacity
11. 1 Electrical Main Pump of 2280 LPM
Capacity,1 Diesel Standby Pump of 2280
FERFEng YA LPM Capacity and 1 Electrical Jockey Pump
of 180LPM Capacity
12. | Fire Fighting Terrace Pump Not Required
4.2 SUB ADMINISTRATION AND COMMAND CONTROL CENTER AT SEWRI
Building Total Height 13.35M
| ) Business Building (E-2) Above 10M but not
Type of Building occupancy : exceeding 15M in Height
Sr, Type of Fire Fighting Provision as per NBC 2016
No. Installation Part IV Table 7
1. | Fire Extinguisher Provided
2. Hase Reel Provided
Wet Riser Provided
4, Dawn Comer Mot Required
Yard Hydrant :
5 (External Fire Hydrant System) Nat Hequired
Required to be installed in basement, if
6. Automatic Sprinkler System ey
7 Manually Operated Electric Fire Provided
Alarm System
8. Automatic Fire Alarm Systam Provided
Underground Static Water
9. Storage Tank 50,000 litres capacity
10. Terrace Tank 5,000 litres capacity
1L 1 Electrical Main Pump of 1620 LPM
. Capacity,1 Diesel Standby Pump of 1620 L7 |-,
Fiee Flgnting Pumps LPM Capacity and 1 Electrical Jockey Fuﬂz_.‘gg,.--r"- P
of 180 LPM Capacity /5, o £ \'3{‘
12. | Fire Fighting Terrace Pump Electrical Pump of 450 LPM Capacity f“ :,:ii T b ‘t':\
= e 5,{-:
43  ADMINISTRATION AND COMMAND CONTROL CENTER AT SHIVAJINAGAR U‘k nand 2 Jfﬂ_,;
Building Total Height 6.95M \\ N 74
N b 3

Business Building (E-1) Less than 10M
Height
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Sr, Type of Fire Fighting Provision as per NBC 2016
No. Installation Part 1V Table 7
1. | Fire Extinguisher Provided
2. Hose Reel Provided
2 Wet Riser Not Required
4, Down Comer Provided
Yard Hydrant ,
> (External Fire Hydrant System) Nt Radjisired
: Required to be installed in basement, if
o AUTO M Iy area of basement exceeds 200 m2.
7. Manually Operated Electric Fire Provided
Alarm System
a Automatic Fire Alarm Systam Not Required
Underground Static Water ;
9. Storags Tank Not Required
10. | Terrace Tank 10,000 litres capacity
11 | Fire Fighting Pumps Not Required
12, Fire Fighting Terrace Pump Electrical Pump of 450 LPM Capacity

4.9

ADMINISTRATION BUILDING AT INTERCHANGE

Bulldi 9
-1)L than 10M
Type of Building — Business lurltlini Iﬁ;} ess than
Sr. Type of Fire Fighting Provision as per NBC 2016
Ne. installation Part IV Table 7
1. | Fire Extinguisher Provided

2. Hose Reel Provided
X Wet Riser Not Required
4. Down Comer Provided

Yard Hydrant ,
9 (External Fire Hydrant System) Not Requived

Required to be installed in basement, if

b. Automatic Sprinkler System e el Nsorait: caewails 300 .

Manually Operated Electric Fire |
& Alarm System iz L
B. Automatic Fire Alarm System Not Required
g, Underground Static Water Not Required i

Storage Tank K
1L | Fire Fighting Pumps Not Required \E_':‘ -
12. | Fire Fighting Terrace g Electrical Pump of 450 LPM Capacity S

LT i 5
e e G
o it

T
i

27
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4.5

MAINFOOD PLAZA BUILDING
Building Total Height 7.3M
MERCANTILE BUILDINGS (F)
Type of Building occupancy : Ground plus one storey and total of all floor
area exceeding 500m2
Sr. Type of Fire Fighting Provision as per NBC 2016
No. Installation Part IV Table 7
1. Fire Extinguisher Provided
2. Hose Reel Provided
3 Wet Riser Mot Required
i, Down Comer Provided
Yard Hydrant
5 (External Fire Hydrant System) Not Required
: Required to be installed in basement, if
S ST RN S area of basement exceeds 200 m2.
Manually Operated Electric Fire .
h Alarm System PrNAd
8. Automatic Fire Alarm System Not Required
9 Underground Static Water Not Required
Storage Tank
10. Terrace Tank 20,000 litres capacity
11. | Fire Fighting Pumps Not Required
12. Fire F.Ehrjng Terrace Pu mp EIEEmHl Pump nf 900 LPM CEFHEIW
SCOPE OF WORK

The scope of work includes Design, Engineering, Supply, and Installation, Testing and
Commissioning of Fire Protection and Detection systems for the Toll Plaza. The Fire protection
system will cover internal as well as external premises of the bullding,

This report intends to highlight the planning of the active firefighting services to be provided in
the proposed development, It will also cover the design parameters, references and
fundamental provisions which have been proposed in the proposed system. The firefighting
system In proposed developments shall consist the following:

Fire (static) water storage tank
Fire Pumps

Wet Riser system

External Hydrant system

Automatic Sprinkler system

Fire Brigade Inlet and Suction Draw off connections

Portable Fire kxtinguishers

Fire plping and control valves

by >

Hitg mpan St

s
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* Motor Control Panel and related cables and wiring

= Fire Suppression System

PROJECT OBJECTIVES

Admin. and Command Control Center Building will have special needs for fire safety, because of
the large numbers of people in a single space and the need to protect the operational function

of the airport against disruption.

The objective of this report is to design a Fire Protection System, which shall provide;

[ ]

Property protection - building and contents.

FIRE FIGHTING WATER TANK DETAILS

Life safety of occupants - passengers, staff and fire service persannal,

Pratection of the operational function of the building.

Maintaining easy access to the fire protection devices, in case of emergency.

FIRE FIGHTING WATER TANKS SUMMARY

Sr. No.

Descriptions

Under Ground Fire
Water Tank
(KL)

Over Head Fire
Water Tank
{ KL)

12,

FOR MAIN ADMINISTRATION
CENTER BUILDING AT MAIN
TOLL PLAZA, CHIRLE, NAVI
MUMBA|

100

10

13,

FOR ADMINISTRATION
INTERCHANGE

Not Applicable

10

14,

FOR ADMINISTRATION
BUILDING AT SHIVAIINAGAR
INTERCHANGE, NEAR / NEXT

TO RAMP AC

Not Applicable

10

15,

FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR
INTERCHANGE, NEAR / NEXT

TO RAMP AM

Nat Applicable

10

16,

FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR
INTERCHANGE, NEAR / NEXT

TO RAMP CA

Not Applicable

10

17.

FOR ADMINISTRATION
BUILDING AT SHIVAIINAGAR
INTERCHANGE, NEAR / NEXT

TO RAMP MA

Mot Applicable

18,

FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR
INTERCHANGE, NEAR / NEXT

TO RAMP M)

19,

FOR ADMINISTH i i

BUILDING AT SHI [‘J m ‘h

Mot Applicable

Not Applicable
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FIRE FIGHTING WATER TANKS SUMMARY
Under Ground Fire Over Head Fire
Sr. No. Descriptions Water Tank Water Tank
( KL) (KL)
INTERCHANGE, NEAR / NEXT
TO RAMP IM
20, FOR SUB ADMINISTRATION &
COMMAND CONTROL 50 5
CENTERBUILDING AT SEWRI
INTERCHANGE, MUMBAI :
21. FOR MAIN FOOD PLAZA Not Applicable 20

8 FRICTION LOSSES CALCULATION (HYDRANTE& SPRINKLER SYSTEM)

Friction Pressure losses in pipe & fitting as per Hazen-William formula,

P=6.05 x 10°% L x Q'*

Where

P =Loss of pressure per metre Length of pipe (Bar)
Q =Flow rate through the plpe in (LPM)
d =mean bore of pipe (in mm)
C =A constant for the type and condition of pipe

= Considered 120 mm for Mild Steel
L=Equivalent length of Pipe &Fitting inl m) = 1m
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9 FIRE FIGHTING PUMPS DETAILS
Pump
Sr. No, Descriptions Fire Fighting Pumps (LPM) Head
(M)
1. | FOR MAIN ADMINISTRATION | » 1 Electrical Main Pump of 2280
& COMMAND CONTROL LPM
CENTER BUILDINGATMAIN | o 1 piesel Standby Pump of 2280 | 50
TOLL PLAZA, CHIRLE, NAVI LPM
MUMBAI * 1 Electrical Jockey Pump of 180
LPM g
2. | FOR ADMINISTRATION Electrical Pump of 450 LPM Capacity 35
INTERCHANGE
3. FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR Electrical Terrace Fire Pump of 450 35
INTERCHANGE, NEAR / NEXT LPM
TO RAMP AC
a, FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR Electrical Terrace Fire Pump of 450
INTERCHANGE, NEAR [ NEXT LPM 35
TO RAMP AM
5. FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR Electrical Terrace Fire Pump of 450
INTERCHANGE, NEAR / NEXT LPM 35
TO RAMP CA
B FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR Electrical Terrace Fire Pump of 450
INTERCHANGE, NEAR / NEXT LPM 35
TO RAMP MA
7. FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR Electrical Terrace Fire Pump of 450
INTERCHANGE, NEAR [ NEXT LPM 35
TO RAMP M)
B, FOR ADMINISTRATION
BUILDING AT SHIVAJINAGAR Electrical Terrace Fire Pump of 450
INTERCHANGE, NEAR / NEXT LPM 35
TO RAMP IM
9. FOR MAIN FOOD PLAZA Electrical Terrace Fire Pump of 900 35
LPivI
i 10. | FOR SUB ADMINISTRATION & | = 1 Electrical Main Pump of 1620
COMMAND CONTROL LPM
CENTERBUILDING ATSEWRI | « 1 Diesel Standby Pump of 1620
INTERCHANGE, MUMBAI LPM 50
] 1 Electricai Jockey Pump of 180
TGS, e Minimum pressure of 3.5 kg/ t st point. /:, L | ";‘".':\\
A /& »
/-{.-l'a.l)f@-';;ﬁ LY E 1

I
I
1 Brng ey
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# All fire pumps shall be with positive suction arrangements.

o Al the fire pumps shall cut-in automatically based on the pressure settings, so as to ensure
that the entire fire main line, risers etc. are pressurized on a continuous basis,

* The jockey pump shall automatically cut-out based on the pressure settings. However, the
remalning fire pumps shall off only in the manual mode.

10 PRESSURISATION SYSTEM:

The hydrant and Sprinkler system shall be kept pressurised all the times. The jockey pump shall
start automatically upon getting impulse from pressure switch of the pressure vessel and the
Jockey pump shall stop automatically. The jockey pump shall take care of the leakages in the
system, pipe lines, valves etc,

MODE OF OPERATION:

a) The pressurization pump (Jockey pump] shall maintain pressure in the system and shall
operate only on account of slow pressure loss. In the event of fire, when one or mare valves
are opened, the water from the jockey pump will compensate water demand. If the water
demand is not able to be met by above, the relevant pressure fall in the header shall start
the AC Mator driven fire pump through pressure switches, automatically. In case of failure
of electricity or failure of pump to start or the pump not meeting the required water
demand, the standby diesel pump set shall start automatically. However, shutting down of
the pumps shall be manual except for the jockey pump, which shall start & stop
automatically through pressure switches,

b} The setting of the pressure switches shall be adjustable so that any desirable sequence of
starting may be achieved at site.

c) In addition to auto start arrangements, the main pump shall also have an overriding manual
starting facility by push button arrangement in case of an emergency.

Sequencing of fire pumps is attached for further worlding. At the BMS only the indication of
running and Stop (On/Off) status of the fire pump is required.

FOR MAIN ADMINISTRATION &S5UB ADMINISTRATION AND COMMAND CONTROL

CENTER BUILDINGS
Sr. , Pumplng Cutin Cut Out
Mo, b s head Pressure | Pressure Hemurs
To auto start and
Electric driven auto stop on
1 Pressurization Pump | One | Skg/em® | 4 kg/em? 5 Kg/em? pressure switch
( Jockey Pump] an air vessel to
stop.
To auto start on
e ressure switch
Electric Driven Main | One | Skgfem® | 4 Kg/em? button P
2 on air vessel and
Fire Hydrant Pump manual
manual off.
. Push To auto start on
r |
3 Diesel Engine Pump 3 Kgf/Cm bybtg T} ressure switch
R Sl

r———
TN

i

fid e AN N
TN
3 - ol "1

(_; e :
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Sr. Pumpling Cutin Cut Qut
Fire P Nos.
No. i 4 s head Pressure Pressure Remarks
manual on alr vessel and
manual off,

11

(The above ratings will be adjusted finally at the time of commissioning as per site requirement
and final setting shall be recorded & kept safe as per the approval of Engineer-in-Charge/
Project Consultant).

BRIEF SYSTEM DESCRIPTION:

The firefighting system shall consist of jockey pumps, electrical driven fire hydrant pump,
sprinkler pump and common diesel pumps for automatic sprinkler & fire hydrant system
(Internal & External), air vessel, associated instruments, cabling, piping, valves, control panel
etc. have been provided as per NBC requirement. Jockey pumps shall maintain pressure in all
water lines for hydrant & sprinkler systems for fully automatic operation in case of fire.

Diasel fuel supply tanks shall be located near to Diesel Fire Pump and shall not be buried.

The Electric Maotor Driven Pumps (Main Pump & lockey Pump) shall also be provided with DG
Backup supply also.

Mon Return valves shall be provided In the delivery side of the pumps to prevent the back flow
in to the pumps.

Each pump shall have an electric controller to contral the Starting & Stopping of Pumps, both
manually & automatically. All controllers shall be interiocked, so as to prevent the
simultaneous operation of any 2 or more pumps. The automatic operation of pumps is
controlled by the pressure in the system, which is monitored by the pressure switches. These
controllers shall be BMS compatible. The pump controller shall have sufficient contacts of
Potential free to receive / send signal from/ to other system

INTERNAL WET RISER SYSTEM (HYDRANT SYSTEM)

e Pressurized wet riser system Is proposed as per NBC-2016. In this system the hydrant
netwaork is pressurized with water at a definite pressure and is maintained in readiness for
any eventuality. Once the hydrant valve is manually opened during fire, the fall is pressure in
the pipe line is sensed by the pressure switches, activating the pumps, thereby ensuring
continuous supply of water and pressure at outlets (Hydrant outlets).

* \Wet riser system shall be designed and Installed as per 15:3844 (Code of practice for
Installation and maintenance of internal fire hydrants and hose Reels on premises).

* Mo corer of the Building |s farther than 30 m. from the nearest riser,

* [Minirmum size of vertical riser is 150 mm dia.

= The horizontal distance between two risers shall not be more than 50 m.
o  The internal hydrants shall be g skl

.r"'..'l:.l'i-.
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Minimum pressure for hydraulically most remote landing valve is 3.5 kg/em?.

Landing Valve shall be unobstructed and shall be located not less than 0.9 m or more than
1.5 m above the floor.

Wet riser system will comprise landing valves and accessories on each floor, Each hydrant
station shall comprise following accessories.

a) 1 No. single outlet fire hydrant landing valve.

b) 2 Nos. RRL hoses 63 mm dia. and 15 m long.

c) 1 No. First aid Dunlop hose reel 20 mm dia. x 30 m long with drum,
d) 1 No. branch pipe 20 mm dia.

e) 1 No. fire man axe.

All above accessories will be placed in a niche of size not less 1200 mm x 750 mm deep and
approx. height 2100 mm. Niche will be covered with MS shutters with glass front and shall
be sealed at each floor.

The slab of nitch meant for fire lines shall be casted along with slab of floors. Necessary cut
out will be left in nitch to take vertical fire lines. The gap between fire lines and cut outs
after laying of fire lines will be sealed with fire sealant of 2 hours fire rating. Sealant will be
provided in gaps strictly as per manufacturer recommendations. No gap will be left between
fire lines & openings in order to avoid possible spread of fire vertically,

The Hydrant System will be semi-automatic in action and shall be lald covering the entire
area of all floors internally with independent piping system.

The internal Hydrant System will be kept pressurized at all times. The proposed Jockey Pump
shall take care of the leakages In the system, pipe lines and valve glands.

The pressure in the hydrant pipe work will be kept constant at 7 Kgfem2. In the event of fire
when any of the hydrant valves in the network is opened, the resultant fall in header
pressure shall start the AC mator driven fire pump through pressure switches automatically.
There shall be one electrical driven pump as standby for both hydrant systems. In case of
failure of electricity or failure of Electric Pump to start on demand, the standby electrical
pump shall automatically take over,

The hydrant risers will be terminated with air release valve at the highest points to release
the trapped air in the pipe work, At each tapping from the Riser a Orifice Plate shall be
located in the lower floors to reduce the pressure.

One no Four-way fire brigade inlet connection s provided for hydrant system and one no
four-way inlet connection is provided for sprinkler system of the complex, These fire brigade
inkel comnections are provided inomain enlry of the complex,

Pipes for Internal wet riser system shall be of Class-C, heavy duty black steel pipes. Pipes
upto 150mm dia. shall conform to 15-1235. Pipes with dia 200mm and above (6mm thick)
shall confirm o 15-3589. All pipes shall be 1.5.1. marked. Fittings for black steel pipes shall be
M.S. forged fittings with tapered screwed threads.

Vertical wet riser pipes shall be laid in workmanship like manner. Pipe of length not more
their floor to floor to height of building vertically fire riser shall be installed at a time in order
to avoid possible accidents. \/gefloal RiwJisers will be installed on galvanized angle iron

r—

brackets with approx. 70 mm g ' _‘_,:ﬁ;; [l ___ T
J($} \‘.
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12 EMTERNAL FIRE YARD HYDRANT SYSTEM

* Single headed yard hydrants are proposed at strategic locations on perimeter of the building
for firefighting from outside building.

= External fire hydrant system is proposed all around the building in the form of ring. The
external fire hydrants will be provided at a spacing of 45m center to center. The following
accessories are proposed near each yard hydrant.

a) 1 No. single headed hydrant valves.
b) 2 Nos. RRL hoses of size 63mm dia. ¥ 15m long.
¢) 1 No. branch pipe.

= RAL hose and branch pipe will be accommodated in aMS hose box mounted on brick
pedestals.

# External fire hydrant system will be designed and installed as per 15:13039 (External hydrant
Systems-Provision and malntenance-code of practice).

» Pipes for external yard hydrant system shall be of Class-C, heavy duty black steel pipes. Pipes
up to 150mm dia. shall conform to 15-1239, Pipes with dia. 200mm and above (6mm thick)
shall confirm to 1S-3589. All pipes shall be 1.5.1. marked. Fittings for black steel pipes shall be
M. 5. forged fittings with tapered screwed threads.

13 AUTOMATIC SPRINKLER SYSTEM

An automatic sprinkler system, for fire protection purpose, is a network of piping to which
automatic sprinklers are attached. The system is connected to an automatic water supply.
Sprinkler riser supplies water to the sprinkler piping network and connected sprinklers
distributing throughout the protected area. The building shall be protected throughout by an
approved automatic Sprinkler System, in accordance with 15-15105.

s |t is mandatory to provide sprinklers for all areas as per the requirement. The sprinkler
system shall therefore be provided for all areas, including basements, floors, Covered
Parking, common areas and all other areas.

» The classification of occupancy is Moderate Hazard (As per page 7 I5; 15105 for Airport
Terminal Bullding). — (Annexure attached)

s Sprinklers shall be provided so as to provide an AMAO (allowable maximum area of
operation} of 360 m2, and the density of water discharging shall be 5 LPM per m2.

o Pendant sprinklers shall be provided at approximately @12m2 of built up area, with a
distance [center-to-center) spacing accordingly.

« Upright sprinklers shall be provided for any false ceiling areas in lobbies/commaon areas etc.
and similar voids which are greater than 800 mm in height, if any,

s The sprinklers shall be automatically activated at 68 Degree C by breaking of the glass bulb
in the event of fire,

e The sprinkler line shall be always energized on a 24-hour basis by automatic system
consisting of an Electrical sprinkler pump of required capacity. The main hydrant electrical
and DG Pumps also shall back G !
provided for the sprinkler systfgt
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« Pendent Sprinkler shall be provided if Duct width is more than 0.8 meter.

» MNecessary accessories such as Alarm Valves, Flow Switches, Inspection Test Assemblies and
Annunciation Panel etc, shall be provided as per the detailed requirements.

¢ Sprinklers shall not be provided in the areas stated under "Exceptions” a defined by the
relevant codes.

= Generally, for sprinkler system design, 15 15105 shall be followed (Indian Standard for Design
& Installation of Fixed Automatic Sprinkler Fire Extinguishing Systems). Wherever required,
latest MFPA codes shall also be referred as a guideline/good practice.

* The minimum size of any sprinkler drop pipe / branch shall be not less than 25 mm
diameter, The maximum slze of sprinkler header Is up to 150 mm dia,

e  Minimurm Sprinkler Discharge Pressure at any Sprinkler is 0.35 bar.

» Automatic sprinkler system is considered to be the most effective and economical way to
apply water from fixed systems. It Is designed to act upon a fire at a pre-determined
temperature by measure of water spray.

e Sprinkler system will be proposed in the Main Admin Bullding. Sprinkler system will be
designed and installed as per NBC 2016 and Code of practice 15105: 2002.

» Sprinklers will be designed with sprinkler risers, piping network, sprinkler control vaives,
floor control valves and sprinkler alarm vales.

® The sprinkler system will be fed by independent fire pump, the delivery header of the pumps
will be designed in such a way and it is possible to feed water from the hydrant pump to
Sprinkler system during emergencies.

= Tapplng is taken from the riser to connect all sprinklers at all floor levels. Additional tapping
at all floors will also be provided with isolation valves to cater for future tapping for
sprinklers above false ceiling incase gap above false ceiling is more than 800mm.

Areas excluded from nkler
Following areas are excluded from sprinkler system.

b
a) Toilets I
b} DG rooms
c) Electrical HT & LT rooms

%Eﬂ-* r.' B R e ! L-' r
\\EI::\ I t.F; n ,!'41;;

Design consi tions .HF'*.L Py f
By i ,:,‘~ 4
As per NBC-2016 Part-4, (Fire and life safety) Para-5.1.3 (G). S n o 0EF

The Maximum floor area on any one floor to be protected by sprinklers supplied by any one
sprinkler system riser from an installation control valve shall be based on system protection
area limitations considering maximum floor area on any one floor to be 4500 m2 for all
occupancies except industrial and hazardous occupancies, where autharities shall be
consulted for advice based on type and nature or risk.

Sprinkler system will be further sub-divided in zones for each floor connected in flow
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panel placed in contral room at ground floor for easy location of emergency floor and
effected area on each floor.

Suitable drainage arrangement with bye pass valves will be provided to facilitate
maintenance of sprinkler pipe work.

Sprinkler rating

Sprinkler rating will be selected depending upon the temperature of area as per 15:15105. In
general, 68°C temperature rating pendent type or upright type sprinkier shall be provided.
Concealed sprinkler of 68°C temperature rating shall be provided in lobby or areas where
required by interior architects.

m description of sprinkler

The sprinkler risers will be charged with water to the system design pressure, The operation
system will be automatic. When fire starts, its heat causes fusible glass bulb within sprinkler
head to burst and thus pressurized water behind the sprinkler head will get sprayed on fire
in a hemispherical pattern. Due to this release of pressurized water from the sprinkler head,
there is a pressure drop in the sprinkler system. Water for sprinkler system starts flowing
through Sprinkler alarm valve and this drop in pressure will be sensed by a pressure switch
in pump house which s turn start the fire sprinkler pump to deliver fire water to meet water
demand during sprinkler system operation

Pipes for sprinkler system shall be of Class-C, heavy duty black steel pipes. Pipes upto
150mm dia. shall conform to 15-1239. Pipes with dia. 200mm and above {6mm thick) shall
confirm to IS-3589. All pipes shall be 1.5.1. marked. Fittings for black steel pipes shall be M. 5.
forged fittings with tapered screwed threads.

14 OVERHEAD TANK & DOWN COMER

For supply of water for the purpose of Fire Fighting shall always be available in the form of
Overhead Water tank at roof level with capacity specified for each building with
arrangements.

The selection of the Overhead tank capacities as per NBC (National Bullding Code -2016)
Part 4, Table 7- Fire and Life Safety.

The arrangement of Fire Fighting within the building by means of down-comer pipe
connected to terrace tank, gate valve and nan —return valve with main pipe not less than
100 mm dia. It is also fitted with inlet connections at ground level for charging with water by
pumping from fire service appliances and air release valve at top level to release trapped air
inside. The down comers are connected to the Hydrant & sprinkler risers.

15 FIRE BRIGADE INLET AND DRAW OUT CONNECTIONS:

a) 4 way 63 mm diameter instantaneous male inlet connection with blank caps (without
non return valve) fixed to a 150 mm diameter pipe which is connected to the fire tank
for filling from external sources provided at street level as per IS: 3844. (Far UG Fire
tank Filling)

b]  Fire service inlet with Gate/Butterfly valve and non-return valve to charge the Internal
& External hydrant system in the event of failure of the static pump directly from the

s STRAR L = maobile pump of the fire sg : e provided. (Internal Hydrant +External Hydrant

87 N%Y  System) P AL
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c) Draw out connection shall be provided for Each fire water tank.

16 PRESSURE VESSEL:

To compensate for slight losses of pressure in the system and to provide an air cushion for
counteracting pressure surges/water hammer in the pipe work pressure vessel confarming
to I5: 3844 shall be furnished In the pump room near fire pump. The pressure vessel shall
normally be half full with water and remaining filled with air, which shall be under
compression when the system is in normal operation.

17 ORIFICE PLATE:

In case of excessive pressure in Hydrant/ Landing valve outlet at lower levels, orifice plate of
suitable design shall be provided in the landing wvalve, where necessary to limit the
operating pressure to 7.0 Kgfem2.

a}  Orifice Plate shall be provided before connection of Hydrant/ Landing valve.

b) To reduce the risk of hase bursting, arrangement should be made so that when the
water is shut off at the nozzle, the static pressure in any line of hose connected to a
landing valve does not exceed 700 K Pa (7 Kg f/em2) [IS 3844 Clause No. 7.7].

18 BRIEF SYSTEM DESCRIPTION:

The firefighting system shall consist of jockey pumps, diesel pumps for automatic sprinkler
& fire hydrant system (Internal & External), alr vessel, associated Instruments, cabling,
piping, valves, control panel etc, have been provided as per NBC requirement,

Jockey pumps shall maintain pressure in all water lines for hydrant & sprinkler systems with
fully automatic operation with auto On & Auto OFF.

19 FIRE EXTINGUISHERS

Fire extinguisher will be proposed within the building as per 15:2190 depending upon the
use and utility of that area considering class of fire that may occur in the area,

Broadly following class of fires are considered for selection of extinguisher,

Sl. | Class of Material considered Type of Extinguishers
No. fire

10 | Type-A | Fires involving solid combustible materials | Water, foam, ABC dry
of organic nature such as wood, paper, | power and halocarbans
rubber, plastics, etc, where the cooling
effect of water is essential for extinction of
fires

20 | Type-B | Fires involving flammable liquids or| Foam, dry powder, clean
liguefiable solids or the like where a|agent and carbon dioxide
blanketing effect is essential, extinguishers,

-

-
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3.0 Type-C | Fires involving flammable gases under | Dry powder, clean agent
pressure including liquefied gases, where it | and carbon dioxide
is necessary to inhibit the buming gas at | extinguishers,

fast rate with an inert gas, powder or
vaporizing liquid for extinguishmeant.

40 | Type-D | Fires involving combustible metals, such as | Extinguishers with special
magnesium, aluminum, zinc, sodium, | dry powder for metal fires.
potassium, etc, when the burring metals
ara raactive to water and water containing
agents and in certain cases carbon dioxide,
halogenated hydrocarbons and ordinary
dry powders. These fires require special
media and technigues to extinguish.

Quantity and capacity of fire extinguisher will again depend upon class of fire that may
occur in particular area. Capacity and gquantity of fire extinguisher will be proposed as
15:2190. In general, following extinguishers will be proposed.

Sl. Area Type of extinguishers
No.

1.0 | Car parking area | 1 No. 9 litre foam extinguisher, mechanical type, and 1 No. 6 kg
dry powder extinguisher for every 200m? area with minimum of
four extinguishers per compartment. Extinguisher should be
available within 15 m radius.

20 Office area 1 No. CO2 4.5kg capacity for every 100m’ floor area or minimum
of 2 Mos, extinguishers so located as to be available within 10m
radius.

3.0 | Electrical rooms | CO2 4.5kg capacity as per layout of panel.

4.0 HT/LT panel | Trolley mounted 22.5 CO2 type fire extinguishers and potable
rooms extinguishers will be provided depending upon the size of rooms.

5.0 DG room Trolley mounted 50 litres capacity mechanical foam type fire
extinguishers and potable extinguishers will be provided
depending upon the size of rooms.

20 SAFETY SIGNAGES

Safety photo luminescent signage will be provided for easy evacuation and identification of
location exit routes and also to reach first aid fire-fighting appliances.

Safety signage will be photo luminescent signs which will be provided in the form of texts or
graphs of different sizes, as per standard.
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21

22

23

Dimension D#aﬁ

In case of emergencies, during fire, when electricity suddenly goes off, photo luminescent
safety signs play a vital role for evacuation & reaching fire safety equipment. Fire safety
luminescent signs will be provided in following areas.

a] Emergency exit routes

b) Fire hose cabinets

c) Fire extinguishers

d) Sprinkler control valves

e) Main fire alarm panel

f)  Identification of Aloors and landings

FIRE SEALANTS

All plpes puncturing the RCC floors & walls etc. will to be sealed with fire sealants approved
by fire autharities.

GAS TUBE FIRE SUPPRESSION FOR ELECTRICAL PANELS

Automatic gas tube fire suppression system will be proposed for electrical control panel
with foliowing accessories/components.

a) Type of gas- Perfluoro Ketone [FK-5-1-2)/ (HFC227ea)
b) DLP assembly with automatic valve,

¢} Mounting brackets for tube.

d) Low pressure switch for monitoring system activation.
e] Linear pneumnatic heat detector tube.

fl AV vale.

FIRE SUPPRESSION SYSTEM:

Areas such as main IT, UPS, SERVER and Battery rooms do not require sprinklers. Hence,
special fire suppression systems shall be provided and shall be designed in accordance with
MNFPA 13, "Standard for the Installation of Sprinkler System”, NFPA 2001 "Standard on Clean
Agent Fire Extinguishing System and MFPA 16 "Standard for The Installation of Foam-Water
Sprinkler and Foam-Water Spray System". These are listed below:

sr. Room | Bullding | yono | wigth | A | HeightinM. |  Volume inm®
No. Description Name In In in ' - : :
R :'wmwwmw'rml
1 Server Room 28 48 1344 | 0 |35| 0 | O | 48 | O
2 Battery Room Shivaji 21 5 105 |[0|35|0]|o 370
3 UPY/ Elatrien i a 577 |2308| 0 |35| o |o[s8]o0
- Room _ ! 1
4 UPS Roam Ep 86 29 |2494| 0 35| 0o o8 |o
5 Battery Room pi 8.7 35 [3045[0 (35[0 [0 |w7]0
g | Server Roon-2nd 87 53 |d4611| 0 |35| 0 | o |162] 0
Floor 5
; | ServerRoom3rd RS olas| oo |162] 0] 162
il Floor | | |
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8 UPS Room-1 4.2 a5 47 |0 |35| 06 | |52 |0 52
a9 Battery Room e 238 a5 980 | 0 |35| 0|0 |35 |0 35
10 server Room 3.5 4 1400| 0 |35| O 0|49 | O 49
11 UPS Room-2 4.2 5 21 Qj3as| o0 |G| |0 74
LEGEND : CV: Ceiling Vold; RV: Room Void; FV: Floor Void

NBC-2016 Extracts For Fire Fighting Services
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DESIGN BASIC FOR MAIN CIVIL WORKS

The following design basis shall be followed in general for designing the building and its
supporting structures.

1.0 STRUCTURAL SPECIFICATION

1.1.1 LOADS

The structures shall be designed keeping the following loads as basis.

i) Dead Loads

The dead loads to be considered in design of structures are based on following density of

materials as per IS-875(Part-1)-1987

ii) Live Loads
The live loads considered for the design are as per IRC: 875(Part-11}-1987

iili) Wind Loads
Wind load on the structure is I15: 875 (Part-1ll)

iv) Seismic Loads
Seismic loads to be calculated as per map of India given in 1S-1893-2000(Part-1).

1.1.2 COMBINATION OF LOAD CASES

Combinations of the above loads are carried out as 1S: 456-2000.

2.0 DESIGN

Design of all Reinforced Concrete members are as per 15: 456-2000 & 15-3370:2009.
3.0 GRADE OF CONCRETE AND REINFORCEMENT

The following grade of concrete and steel shall be used:

a. For all Structures = M30 concrete

b. For all Structures — Fe 500 - HYSD reinforcement
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The minimum clear cover to reinforcement shall be as follows:

a. The minimum cover to the main reinforcing bars for different members shall be as follows
unless stated otherwise:

i) Slab (Floor, Roof, Canopy and Staircase) 30mm

ii) Beams (Sides, Bottom & Top) 40mm
iii) Columns S0mm

iv) Pedestals (in contact with earth) 50 mm Basement wall, relaining walls
I. Face in contact with earth 40 mm

ii. Interior face 30 mm

iii. Foundations 75 mm

5.0 DESIGN CONDITIONS FOR UNDERGROUND OR PARTLY UNDERGROUND

All underground or partly underground structures shall be designed for the following
conditions:

i. Structure empty (i.e., empty of liquid, any material, etc.): full earth pressure and surcharge
pressure wherever applicable, to be considered;

ii. Partition wall to be designed as per specifications mentioned in the drawings;
ill. Structures shall be designed for uplift in empty conditions

iv. Walls shall be designed under operating conditions to resist earthquake forces from earth
pressure mobilization and dynamic water loads:

v. Underground or partially underground structures shall also be checked against stresses
developed due to any combination of full and empty compartments with appropriate
ground/uplift pressures from below to base slab. A minimum factor of 1.2 shall be ensured
against uplift or floatation,

6.0 SAFE BEARING CAPACITY

The data for safe bearing capacity of the soil shall be obtained from the soil investigation
report.
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7.0 DESIGN AND DRAWING SOFTWARE

Approval of the engineer shall be taken for the computer software for the design of the MTHL
prior to commencement of the design works.

All the drawing for submission to the Engineer shall be prepared using the Autodesk of the
version acceptable to the Engineer, unless otherwise permitted in writing by the Engineer.

8.0 REQUIREMENTS FOR CONCRETE SUPERSTRUCTURE, SUBSTRUCTURE AND FOUNDATION
8.1. General Requirements

8.1.1 Substructures and Foundations

The following requirements shall apply to the design and construction of the foundations of
Buildings and Toll Plaza:

(i) At the time of bidding, for the purpose of preparing the preliminary/bidding design, we
shall set an estimate based on the geological/subsoil investigation report issued by the
Employer in the Technical Design stage after award of the Contract,

(ii) We shall determine the final ground levels at the proposed locations of the Toll Plaza and
buildings. Based on that if required additional subsoil investigation may be carried out.

(iii) Soil investigations shall be carried our conforming the provisions of IRC for design of the
foundations during the Technical Design stage.

(iv) Subsoll investigations shall be carried out which involves boreholes at least at every
proposed Structure or abutment location, to assess the nature and characteristic of founding
strata to finalize the base design. Additional boreholes shall also be taken, at no additional
cost to the Employer, as may be ordered by the Engineer, as needed to confirm the strata as
per requirement emerging during the design or Execution of the Works.

(v] In case there is a variation found in the information presented in the subsoil investigation
report provided by the Employer and the depth of foundations assumed in the
preliminary/bidding design is required be changed due to the difference in sub-soil strata,
costs for the difference in the depth of foundation shall be adjusted equitably under GC Clause
13,

(vi) The onus of proving the variation in the information presented by the Employer in the
geological/subsoil investigation report shall be on us.

(vil) Necessary measures shall be taken to prevent siltation, ’,;j-,f;l- "L-J-—:_urf‘;x
A _ ,:-,n
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(viil) The concrete piles shall be verified for its integrity by Sonic echo test. Sonic tubes shall
be installed in all of piles, and the test shall be carried out randomly according to the
Engineer’s decision,

(ix) Foundation types shall be designed for all area. Types of foundation can be proposed to
the Engineer by the Contractor for his approval,

8.1.2 Concrete Superstructure

The following requirements shall apply to the design and construction of concrete
superstructure of Buildings and Toll Plaza:

(i} The minimum span length of the superstructure will be proposed to the Engineer for his
approval,

(ii) Superstructure for the concrete Areas can be proposed to the Engineer for his approval.

8.1.3 Durability

Concrete should be durable to provide satisfactory performance in the anticipated exposure
conditions during service. The materials and mix proportions specified and used, and the
workmanship employed should be such as to maintain its integrity and to protect embedded
metal from corrosion.

Total chloride content in concrete, expressed as chloride-ion, shall not exceed the following
values by mass of cement used

Type Amount (percent)
Prestressed concrete 0.10

Reinforced concrete =

(i} in severe condition of exposure 0.20

(ii) In moderate condition of exposure 0.30

(1) Chloride Migration Coefficient Test
Chloride Migration Coefficient Test shall be tested as per NT Build 492,

For Substructure, Chloride migration coefficient shall be less than 2 x 10-12m2/s. For

Superstructure, Chloride migration coefficjg ha!l be2to 8x 10-12m2/s .. ... _
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8.1.4 Cement
Cement for various structural elements shall be the following types.

a) Pile (Severe Exposure): PSC as per IS 455, PPC as per IS 1489 Part 1 with minimum
compressive strength of 53 MPa at 28 days as per IS 14343

b) Pile Cap, Raft Foundation: PSC as per IS 455, PPC as per IS 1489 Part 1 with minimum
compressive strength of 53 MPa at 28 days as per IS 14343

c) Superstructure: OPC, PSC as per IS5 455, PPC as per IS 1489 Part 1 with minimum
compressive strength ot 53 MPa at 28 days as per IS 14343

Cement to be used in the works shall be any of the following types with the prior approval of
the Engineer:

a) Rapid Hardening Portland Cement, conforming to 15:8041.
b) Ordinary Portland Cement, 43 Grade, conforming to 15:8112.
¢) Ordinary Portland Cement, 53 Grade, conforming to 15: 12269,

Cement conforming to 15: 8112 and I5: 12269 may be used provided the minimum cement
content mentioned elsewhere from durability considerations is not reduced. From strength
considerations, these cements shall be used with a certain caution as high early strengths of
cement in the 1 to 28- day range can be achieved by finer grinding and higher constituent
ratlo of C35/C2S, where C, S is Tricalcium Silicate and C25S is Dicalcium Silicate. In such
cements, the further growth of strength beyond say 4 weeks may be much lower than that
traditionally expected. Therefore, further strength tests shall be carried out for 56 and 90 days
to fine-tune the mix design from strength considerations.

Cement conforming to IS: 8041 shall be used only for precast concrete products after specific
approval of the Engineer.

9 REQUIREMENTS FOR STEEL SUPERSTRUCTURE

9.1. General Requirements

The following requirements shall apply to the design and construction of the Buildings and
Toll plaza Structures:
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Our responsibilities include, but not be limited to, the following.

We shall provide all materials and equipment required to complete the Waorks in every
respect, whether such materials and equipment are required as part of the permanent
structures or temporary for fabrication or erection or maintenance including specifically
structural steel plates, shapes, flats, bars, welding rods, rivets, bolts and nuts, paint, welding
sets in the shop and at site, all workshop facilities, derricks, cranes, pulley blocks, wire ropes,
slings, hemp or manila ropes, winches, small tools and tackles, jacks, erection cleats and
temporary braces or supports and all other materials required to deliver the Works complete
in every respect.

We shall supply all labour required for fabrication and erection for any cleaning, making good,
rectifying, hauling, and painting and for any other ancillary work required to complete
fabrication and erection.

We shall observe all safety requirements for erection of structural steelwork as covered in 15:
7205 as a minimum and other relevant Indian / international standard.
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