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MEP PLANNING MANUAL

PREFACE OF THE FIRST
EDITION

This overall methodology for Mechanical, Electrical & Plumbing (MEP) installation in buildings,
towers & villa's are include in method statement, This method statement is intended to reflect
our understanding ol the requirements of the project and the general construction sequences

that we will follow. It will provide information of reference documents and equipment required

in installation stage.

This MEP method statement has been prepared by HEE professionals and got the approval from
the Engineers & the Clients in our previnm-a];.r executed projects. With the help of this method
statement it's easy to plan the activity in more professional, technical and smooth manner to

maintain the quality of work, safety requirements implementation and time completion,

Each method statement is given unique code number for easy identification i.e.

MS —EL - 01

Serial Number

Type of Work#

Code for Method Statement
* EL : Electrical

AC : Mechanical - HVAC

PL : Plumbing

FF : Fire Fighting
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MEP PLANNING MANUAL

INTRODUCTION

This Part-1I is divided into four sections:-

Section 9 Method Statement for Electrical Installation

Section 10 ; Methad Statement for Mechanical (HVAC) Installation
Nection 11 Method Statement for Plumbing Installation

Section 12 Method Statement for Fire Fighting Installation
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Section 9

Method Statement for Electrical Installation




Code No. : MS-EL-01

Method Statement
Installation of PVC Conduits Concealed in
Concrete Slab and Columns




REFERENCE DOCUMENTS

| ASSOCIATED WORKS

METHOD STATEMENT FOR INSTALLATION OF PVC CONDUITS IN
CONCRETE SLAB & CONCRETE WALLS

SCOPE AND PURPOSE

This method statement covers the site installation of the PVC Conduits in floor slab & concrete wall and the
requirements of the checks to be carried out. This procedure defines the method used to ensure that all conduit
and associated accessories: bends, tees, couplers, reducers and all accessories associated with systems

installed are correct and acceptable.

e Approved Shop Drawings
e Approves Material Submittals

METHOD OF PRE INSTALLATION

e Power & Lighting Wiring
RESPONSIBLE PERSONNEL

e Construction Manager

e Project Electrical Engineer

s Site Electrical Engineer

» Site Supervisor

e Technicians Qualified in the trade

e Ensure that approved material required to carryout work will be available.
e Prior to commencement of work, area and access will be inspected to confirm that the site is ready to

commence the work
e Al relevant documentation and material applicable to particular section of works will be checked by site

engineer before commencement.
e Physical verification of material will be carried out for any damages prior to taking from stores.
s The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.
e The site engineer / supervisor will also check that tools and equipments available are in compliance to

contract requirements.
» The site supervisor also explains tradesman regarding safety pre-cautions to be observed.




ﬂ METHOD OF INSTALLATION

-

r

10

.

12. The guide line for conduit size selection will be as per the following table.

Supervisor will ensure that all the grid lines and datum lines are marked by the surveyor and all the route
and marking are based on the datum line provided by the surveyor.

Supervisor will carryout a site survey and marks the route of conduits as per approved drawings. In the
event that there are any discrepancies or difficulties in executing the work, these will be drought to the
notice of engineer for corrective action.

PVC conduits of correct sizes will be used for concealment of electrical services in the concrete walls &
slabs.

Cast in conduits are of high impact and of approved make and conform to BS 4607 Part 1,3 &5, BS
6099 Parts 1 & 2 and BS 5490.

The minimum conduit size used will be 20 mm dia. The conduit size selection is completely as per
technical specifications, local statutory authority regulations and as per approved shop drawings.
Wherever conduit to be installed in vertical walls the run of conduit will be kept straight,

The bending of conduits will be done using proper bending springs and the straight lengths of conduits
are coupled using standard couplers glued using good quality PVC sealant.

All the cast in conduits will be firmly bended to the steel rebar’ and conduits is placed sandwiched
between rebars so that future drilling of anchors should not damage cast in conduits and the installed

wires.
Near DB end conduits are terminated on to thick thermocol placed under concrete so that future

alignment of conduit will be easier.
Wherever cast in conduits to be terminated on to back boxes standard conduit accessories approved in

the material submittal will be used.
All the due care will be taken to ensure non blocking of cast in conduits during concreting and contractor’s

representative will be present at the throughout of concrete period to ensure no conduits gets damaged

during casting of concrete slabs.

Size of Conduit
Cross Sectional Area of Maximum number of cable drawn
Conductors

20 25 32
1.5 mm2 7 12
2.5 mm2 5 9 12
4.0 mm?2 3 6 9
6.0 mm2 =

QUALITY

e QCE along with Project Engineer and Site Supervisor will monitor that all components are installed as per |

contract specifications and approved submittals.
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« Inspection Request shall be submitted to Consultant after completion of installation of cable tray before
pulling of any wires

SAFETY

s Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

» Proper safety harness to be used and secured, if required.

Al personal protective equipment shall be used as appropriate according to the nature of job.

« Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : MS-EL-02

Method Statement
G.] & PVC Conduit on Surface
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METHOD STATEMENT FOR G.l. & PVC SURFACE CONDUITING

SCOPE AND PURPOSE

This method statement covers the site installation of the G.l. & PVC Surface Conduiting for small power and

lighting and requirements of checks to be carrier out.

REFERENCE DOCUMENTS

e Approved Shop Drawings
e Approves Material Submittals
« Approved method statement for wire pulling and earthing.

APPLICABLE LOCATION

Surface Gl Conduiting is generally installed in Electrical rooms and plant rooms, lift motor rooms, sub-

stations and outside buildings, partially open ceilings, service areas.

« PVC Conduits are used only the area covered by false ceiling.
Installation of Gl surface conduits shall be done in accordance with the project specifications and

drawings.

MATERIALS

e Gl conduit and accessories — galvanized conforming to BS 4568 part 1 class 4.
» Metal boxes enclosing electrical accessories confirms to BS 4662.

EQUIPMENT / TOOLS

¢ Measuring tape

e Drilling machine

* Pipe bending machine

e Threading machine with die-set
¢ Helical bend springs

¢ Hammer & Hack saw

RESPONSIBLE PERSONNEL

* QA /QC Engineer
* Project Electrical Engineer
* Site Electrical Engineer

e Site Supervisor



 S—

METHOD OF STORAGE

Electrician
Helpers

Conduit shall be lowered not dropped to the ground
Conduit shall be given proper support at all imes and shall be stacked on fiat surface _Manufacturers |
nstructions shall be followed as applicable. '

Timber support shall be placed at an interval of one meter.

Conduits shall be protected from direct suniight and moisture to avoid detenoration.
Conduits shall be stored with proper end caps.
Conduits shall be stacked size wise.

METHOD OF PRE INSTALLATION i

Ensure that approved material required to carryout work will be available. ;
Proper materials including Gl conduits and accessories are with drawn from stores according tc approved |
shop drawing and good engineering practices. |

Physical verification of materials will be carried out for any damages prior to taking from stores and aisc |

]

prior to installation. |
Prior to commencement of work, area and access will be inspected to confirm that site is reacy '0

commence the work.

All relevant documentation and material applicable to particular section of will be checked Dy sita

supervisor prior to commencement of work.

The site engineer/ site supervisor wil give necessary instruction to Electrician and provide necessary

approved construction/ shop drawings.

The site engineer/ site supervisor will aiso check that proper tools and equipment are availapie 1o carry

out the work and are in compliance with contract specification

The site supervisor also explains the electrician regarding safety precautions to be observed.

METHOD OF INSTALLATION

1.

Supervisor will carryout a site survey and marks the route of conduit as per approved drawing. In the
eveni that there are any discrepancies of aifficuities in executing the work, these will be brougnt to the
notice of project engineer for correctve action.

2. Standard length of conduits shall be cut 10 the required iengtn.
3. For G.I. conduils threaded shall be done using a threaded machine and correct size die-set. Threadec

will be kept to a minimum when showing from Coupiing and boxes.

4. Cold galvanizing paint is applied 1o the threaded part of G.1. conduit just pefore fixing.
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5.
bending machine. Manufactured bends are used for conduits size 32mm and 50mm.

6. Conduits are fixed to the building fabric by means of distance bars saddle with appropriate metal screws

and plugs. A space of 3mm minimum shall be maintained between conduit and the building surface.

7. Check all mechanical connections are internally smooth for pulling wiring in no burrs or sharp edge will be

allowed.

8. The route of this steel conduits are restricted to horizontal and vertical runs except for the areas where

approved to follow the line of an architecture.

9. Conduit support are fixed in regular interval as mentioned in table:-

Spacing of Conduit Supports
e Maximum Drstance Between Support (M)
Conduit Size Riad SIOOEFE I i ' Pliable
(mm) e e  SEE— ” .
Horizontal Vertical |  Horizontal Vertical

20 1.75 2.0 04 0.6
e | %8 20 1 pe 06
32 | 20 225 | 0.6 0.8

10. Ensure the conduit installations are in straight iine.

11. Conduits shall be fixed so that no water enters, if it 1s not practicable a 3mm hole is drilled at the lowest
point of the conduit to drain the water out.

12. Al terminal boxes are marked on the appropriate location (i.e. wall or ceiling) as per approved shop
drawing and fixed with metal screws and plugs. Suitable braze bushes are used where conduit enters
the boxes to avoid any damage to the wires.

13.  Wherever necessary draw wires shall be pulled into conduit runs and kept at pull boxes for future use.

14,  Any rusting of steel conduits occurred during construction shall be removed.

QUALITY

e QCE along with Project Engineer and Site Supervisor will monitor that all components are installed as per

contract specifications and approved submittals.

» Inspection Request shall be submitted to Consultant after completion of instaliation of cable tray before

pulling of any wires
SAFETY

Where required conduits of size 20mm and 25mm shall be bent to the required radius using manual

Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

Proper safety harness to be used and secured, if required.

Ali personal protective equipment shall be used as appropriate according to the nature of job.




Code No

. : MS-EL-03

Method Statement

Cable tray & Ladders
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METHOD STATEMENT FOR CABLE TRAY & LADDERS

SCOPE AND PURPOSE

This method statement covers the site installation of the cable tray & ladders and requirements of checks to be

carrier out.

REFERENCE DOCUMENTS

o Approved Shop Drawings
« Approves Material Submittals
» Approved method statement for cable laying and earthing

APPLICABLE LOCATION

o Cable Tray system is generally installed in electrical rooms, plant rooms, service corridors as detailed in

approved shop drawings.

MATERIALS

s Cable Trays and associated fittings (Hot dip galvanized conforming to BS 1449 part 1 BS 729)
e Support system (Bracket work, Support Rod, Anchors etc.)

 EQUIPMENT / TOOLS

¢ Drilling machine

¢ Grinding machine
e Electrician hand tools

 RESPONSIBLE PERSONNEL

Project Electrical Engineer

Site Electrical Engineer
QA /QC Engineer

Site Supervisor
Electrician & Helpers

METHOD OF STORAGE

Al material received at site shall be inspected and ensure that the material are as per approved material

submittal.
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METHOD OF PRE INSTALLATION

Any discrepancies, damages etc. Shall be notified and reported for further action.
Materials found not suitable for the project are removed from site immeadiately.
Cable tray and ladders are store in horizontal position on flat surface with timber support placed at an

interval of one meter and covered to protect from moisture and direct sunlight.

Ensure that approved material required to carryout work will be available.

Proper materials including cable trays, ladders and associated fittings accessories
stores according to approved shop drawing and good engineering practices.
Physical verification of materials will be carried out for any damages prior to taking from stores anc also |
prior to installation.
Prior to commencement of work, area and access will be inspected to confirm that site is ready 10 |
commence the work.
All relevant documentation and material applicable to particular section of will be checked by site |
supervisor prior to commencement of work. E|

The site engineer/ site supervisor will give necessary instruction to Electrician and provide necessary {
1
{

are with drawn from

approved construction/ shop drawings. _.
The site engineer/ site supervisor will also check that proper tools and equipment are available to carry '

out the work and are in compliance with contract specification ;
; ¥ %

The site supervisor also explains the electrician regarding safety precautions to be observed. %
I

i

METHOD OF INSTALLATION
15.
16.

1
18.
19.

20.

21,
22.
23,
24,
25.
26.
27.

After the civil clearance to proceed with MEP installations, ensure the area is clean and ready to start |

the works. _
Mark the trays and ladders routes as per approved shop drawing; ensure these are of horizontal & :
vertical runs only. '
Co-ordinate the routes, levels and ensure there are no clashes with other services.

Maintain enough clearance for cable pulling and any access for future maintenance.

Mark the support, fix the threaded rod supports with appropriate metal plugs, and then fix the 'L’ angles |

/ Slotted ‘C’ channels with nuts. A maximum of 1.2 M distance is maintained between the supports to

avoid sagging of trays and ladders. Provide adequate supports for bends, branches and offsets.

Cut the standard length / ladder to required length with appropriate cutting tools. Use mushroom head
screws on the cable route to avoid the cable insulation damage during pulling.

All the fittings shall be from manufacturer.

Expansion provision shall be provided at all the building expansion joints.

Manufacturer's instruction for installation shall be followed.

Approved fire sealant shall be provided wherever the installation crosses the fire rated walls.

Sleeves shall be provided at all the wall crossing.

Copper earth link shall be installed at every joint to maintain continuity throughout the installation.
Ensure the installation of tray / ladders are neat, in straight line. Trim the extra projected supports.

:
|
r
|
;
’.
|
|



28. All sharp edges and burrs shall be cleaned for pulling the cables.

0g. Treat the cut & Drilled part with zine paint rich paint immediately after cutting and before installation.
30. Provide identification labels as specified to identify the service.

31. Inspection shall be offered fro QC verification.

32,  The entire installed cable tray to be protected from damages.

QUALITY

o QCE along with Project Engineer and Site Supervisor will monitor that all components are installed as per ‘
|

coniract specifications and approved submittals.
o Inspection Request shall be submitted to Consultant after completion of installation of cable tray Defore

pulling of any wires |
SAFETY L

o Work will commence as per safety regulations laid down in the contract specification and project safety |
plan. |

o Proper safety harness to be used and secured, if required.

o All personal protective equipment shall be used as appropriate according to the nature of job.

/R



Code No. : MS-EL-04

Method Statement
Cable Trunking System
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METHOD STATEMENT FOR CABLE TRUNKING SYSTEM

SCOPE AND PURPOSE

This method statement covers the site installation of the cable trunking system and requirements of checks to be
carrier out. This procedure defines the method used to ensure that all cable trunking and associated fittings:
bends, tees, couplers, reducers, flanges, relevant bracket work, supports rods, anchors and all accessories
associated with integrated cable management systems installed are correct and acceptable. |

REFERENCE DOCUMENTS

s Approved Shop Drawings ||
¢ Approves Material Submittals I

EQUIPMENT / TOOLS \

e Measuring tape B |
e Drilling machine @’.
e Grinding machine e |
e Electrician hand tools | % 5i

RESPONSIBLE PERSONNEL \

Project Electrical Engineer
Site Electrical Engineer
QA / QC Engineer

Site Supervisor

Electrician

Helpers

METHOD OF PRE INSTALLATION

e Ensure that approved material required to carryout work will be available.

» Proper materials including cable trays, ladders and associated fittings accessories are with drawn from |
stores according to approved shop drawing and good engineering practices.

» Physical verification of materials will be carried out for any damages prior to taking from stores and also !
prior to installation.

Prior to commencement of work, area and access will be inspected to confirm that site is ready to
commence the work.

All relevant documentation and material applicable to particular section of will be checked by site |
supervisor prior to commencement of work.




METHOD OF INSTALLATION

33.
34.
35.
36.

37.
38.

39.

40.

41.

42.
43.

The site engineer/ site supervisor will give necessary instruction to Electrician and provide necessary

approved construction/ shop drawings.

The site engineer/ site supervisor will also check that proper to
out the work and are in compliance with contract specification
The site supervisor also explains the electrician regarding safety precautions to be obs

ols and equipment are available to carry

erved.

Work will be carried out as per manufacturer's recommendations.
Supervisor will carryout a site survey and marks the route of cable tr
Dedicated cable trunking of size as approved in the shop drawing will be provided for lighting/ power

unking as per approved drawings.

and extra low voltage (ELV) services.

For connection of PVC/GI conduits to Gl trunking installation details shown in ap
will be followed.

Cable trunking will be in accordance with BS 4678 Part 1 and made of galvanized steel.
Adjoining lengths of trunking will be correctly aligned and the two sides at right angles to the cover will
be joined to the corresponding side of the trunking piece by means of an internal fish plate connector.
Standard manufacturer's fittings will only be used except when necessitated by site conditions, the
consultant engineer'’s approval will be obtained.
All the joints of trunking both at straight lengths or accessories will be fitted with a copper bonding strap
and will be secured by screw, nuts and washers. The earth bonding links will be external to trunking
and will make good contact with the trunking and continuity will not depend on the contact through
screws. Jointing screws will be installed with exposed thread and nut/spring washer external to the

proved shop drawing

trunking.
Trunking fixing centers are not to exceed those listed below and only incase of 50x50 trunking there will

be a center fixing only. All other sizes will have two fixing at appropriate fixing centers as given below:

Distance between Supporis
Cross Sectional Area of Trunking Steel Trunking
Horizontal Vertical

1. Upto 2500 mm2 1.20 M 1i5M
2. Above 2500 mm2 and up to 1.20M 1.8 M

6000 mm2
3. Above 6000 mm2 and up to 23M 25M

10000 mm2
4. More than 10000 mm?2 3.0M 3.0M

All trunking accessory fittings will be secured not more than 150mm from the jointing points.
Additional support will be provided if required.



44. Cable tray will be inspected before pulling the wires.

45. Trunking will be installed in such a way that adequate clearance will be provided for access to wiring.
Covers will be installed on to the exposed side of trunking. Where trunking installed horizontal plane
with lid on to bottom side then conduit connection will be done from top and side.

46. Earth continuity will be available through out the trunking including bends and offsets.

47. Cable trunking crossing the fire rated walls will be provided with fire protection barriers of approved
materials according to civil defense regulations and will be by main contractor’'s scope.

48. Any cuts made to the trunking will be debarred for rough surface and treated with cold galvanized paint.

49. The supervisor in charge and QC inspector will monitor the activities to ensure that all components
indicated in the approved construction drawing installed as per the contract requirements and
manufacture recommendations.

QUALITY

QCE along with Project Engineer and Site Supervisor will monitor that all components are installed as per |

contract specifications and approved submittals.

inspection Request shall be submitted to Consultant after completion of installation of cable tray before |

pulling of any wires

SAFETY

Work will commence as per safety regulations laid down in the contract specification and project safety

plan.

Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate according to the nature of job.
Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : MS-EL-05

Method Statement
Installation of Earthing System
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METHOD STATEMENT FOR INSTALLATION OF EARTHING SYSTEM

SCOPE AND PURPOSE

This method statement covers the site installation of the Earthing System

| REFERENCE DOCUMENTS

| e Approved Shop Drawings
* Approves Material Submittals

MATERIAL

e Earth rods, Earth rod clamps, Earth bars and Disconnecting Links

RESPONSIBLE PERSONNEL

e Project Electrical Engineer

» Site Electrical Engineer

» Site Supervisor

e Technicians Qualified in the trade

APPLICABLE LOCATION

s Basement, Ground level, Roof, Mechanical & Electrical rooms al all levels. All mechanical services
exposed will be bonded to the earthing system.

METHOD OF PRE INSTALLATION

e Ensure that approved material required to carryout work will be available.

e Prior io commencement of work, area and access will be inspected to confirm that the site is ready to
commence the work

« All relevant documentation and material applicable to particular section of works will be checked by site
engineer before commencement.

» Physical verification of material will be carried out for any damages prior to taking from stores.

The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.

The site engineer / supervisor will also check that tools and equipments available are in compliance to
contract requirements.

The site supervisor also explains tradesman regarding safety pre-cautions to be observed.




10.

11.

12.

INSTALLATION OF EQUIPOTENTIAL BONDING

L 1 _
METHOD OF INSTALLATION

METHOD UF JNe AL "2

As per approved drawing identify location of earth pit.
Co-ordinate with civil contractor for installation of earth pits with approved fixing details.

The copper earth rod will be driven manually in earth. After achieving @ minimum dept
he earth resistance value is not satisfactory, the

d till expected resistance value of less than

h of approximate

3 meters, the earth resistance will be measured, If t
process of adding further earth electrodes shall be continue
1 ohm is achieved.

Adjacent earth electrodes shall be spread to atleast 1 length of one
achieve result of less that 1 ohm. Inspection request to be issued.
The earth pit shall be installed after completion of installation of earth rods and a clear gap of 50 mm
shall be maintained between top of earth electrode and earth pit cover. The top of earth pit shall be in
level with the finished floor level in the area.

The PVC sheathed single core earthing cables of specified sized as per shop drawing shall be laid
between the earth pit and the earth bar inside the building and terminated with approved type lugs/
clamps.

The interconnection of earth pit shall be as per approved shop drawing.

All earthing connections shall be made after cleaning the sun‘éce thoroughly and tightness checks for

of the driven elecirodes (6 mtrs) to

each connection shall be performed. :
Continuity of earth connections shall be checked for every link in the network by QA Engineer, Issue

Inspection request.
The down-stream earthing connections from earth bars shall be made to the paneli boards, frames and

other equipment as per approved shop drawing.
Alongwith all power cables one earth cable of size as per approved shop drawing shall be laid and it
shall be terminated to the waarth bat of the panel/ equipment w_hich it feeds, in addition with local
earthing from earth bar. ;
On completion of total earthing system and testing, inspection request will be submitted for approval to
design consultant.

The metallic frame of all electrical equipments shall be connected to the nearest earrh bar with a
specific size of earth cable.

The earthing continuity of cable tray and trunking shall be maintained with earth links on each joints of
cable trays and trunking shall be connected to earth bar with specified size of earth cable.

Flexible earth cable shall be used for the earthing connections when there is possibility of expansion/
contraction and also where vibrating equipment is installed.

The metallic water lines shall be bonded by an earthing cable of size not less than 6mm2.

All bonding connections shall be checked for correct tightness and cleanliness.

Inspection Request will be issued for signature of consultants.



1

QUALITY CONTROL

¢ In general, it shall be ensure by site engineer that product manufacturer's recornmendations are followed
and shall be monitored by QA/QC Engineer. However, the following points shall be ensured, in particular;
o The appropriate and approved material is used
o Skilled labor is used for application of the material.
o Inspection request shall be raised for consultant's inspection.
o QC inspection shall be carried out as per the installation checklist and manufacture's instructions.

SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety
plan. |

e Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature of job.

o Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : MS-EL-06

Method Statement
Installation of Light Protection System
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METHOD STATEMENT FOR INSTALLATION OF LIGHTNING PROTECTION

e e e ——————— et e e e ———————————— e et

SYSTEM

SCOPE AND PURPOSE

| This method statement covers the site installation of the Lightning Protection System.

' REFERENCE DOCUMENTS

» Approved Shop Drawings
e Approves Material Submittals

MATERIAL

¢ Material used for the system is as per BS 6651 : 1992

 RESPONSIBLE PERSONNEL

e Project Electrical Engineer

e Site Electrical Engineer

» Site Supervisor

e Technicians Qualified in the trade

METHOD OF PRE INSTALLATION

« Ensure that approved material required to carryout work will be available.

e Prior to commencement of work, area and access will be inspected to confirm that the site is ready to
commence the work

« Al relevant documentation and material applicable to particular section of works will be checked by site
engineer before commencement.

» Physical verification of material will be carried out for any damages prior to taking from stores.

e The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.

e The site engineer / supervisor will also check that tools and equipments available are in compliance to
contract requirements.

e The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

METHOD OF INSTALLATION

1. The dedicated rebar is selected from the pile cap and the cable is clamped with the rebar by CR730
clamp and connected to the dedicated rebar of the selected column as per approved shop drawing.




A |

2. Fix G.l. Box 160x80x35 at 500mm from SSL (for testing purpose)
with reinforcement rod and the box cover will be flush with the finish wall.

3. The dedicated rebars of the column as per shop drawing shall be conne
using CR 705 Furse clamp for the extension fill it reaches the roof.

4. Expanded polystyrene shall be applied to seal the hole within the concea
OX.
dicated rods shall be checked with

on the column. The box shall be tied

cted to a 70 sgq.mm PVC cable

led disconnect link box and tied

with steel binding wire to prevent concrete / cement entering into the b

5. Prior to concreting, earth continuity between reinforcement rods and de
a.d.c. ohm meter.

6. In each tower final test sheet shall be offered to consultant for witness and sign-off.

7. Once rebar has reached up to the height as shown in the drawing for bonding,
coordinated with Civil Contractor. This is applicable in locations as shown in design drawings.

8. At roof G.I. box 160x80x35mm shall be fixed at 500mm from SSL with fixed of PC116 furse earth point
with pre-welded joint. The box shall be tied with reinforcement rod and box cover shall be flush with finish
wall 25x3 copper tape run on roof perimeter as shown in shop drawing bonded with non ferrous bonding
point. All mechanical i.e. AHU's , pole structure, petal structure etc. shall be bonded with 25x3 copper

the work shall be

tape.
9. 25x3 copper tape shall be fixed on top of parapet wall a
Non-ferrous bonding point.

10. Inspection shall be offered for QC verification in stages. ;
11. Inspection request shall be raised al least 24 hours in advance for consultant’s inspection, prior to

t 1m intervals as shown in shop drawing with

concrete pour/ cover-up work.
12. Final inspection shall be carried out collecting all the data from previous inspection requests and finally

verified for the anticipated results.

QUALITY CONTROL

e eer————

In general, it shall be ensure by site engineer that product manufacturer's recommendations are followed
and shall be monitored by QA/QC Engineer. However, the following points shall be ensured, in particular;

o The appropriate and approved material is used

o Skilled labor is used for application of the material.

o Inspection request shall be raised for consultant’'s inspection.

o QC inspection shall be carried out as per the installation checklist and manufacture’s instructions.

SAFETY

*  Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

e Proper safety harness to be used and secured, if required.

* All personal protective equipment shall be used as appropriate according to the nature of job.

* Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
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Code No. : MS-EL-07

Method Statement
Pulling & Testing of Electrical Wires
(Conduits and Trunking)




METHOD STATEMENT FOR PULLING AND TééTI.N“(S_OF WIRES

SCOPE AND PURPOSE

This method statement covers the on site Pulling and Testing of Electrical wires in PYC/GI conduits and trunking
for small power and lighting and the requirement of checks to be carrnied out.

REFERENCE DOCUMENTS

* Approved Shop Drawings

e Approves method statement for installation of PVC/GI conduits, trunking and earthing
e Authority regulations

' GENERAL

Electrical wires shall be enclosed in conduit, trunking and with in short lengths of flexible conduit for fina. |
connections to the various items of the equipment. Installation wires will be carried out as per the project

specifications and drawings and authority regulations.

o abaE—

MATERIAL \
e PVC insulated wires confirming to BS 6004 and IEC-60227 rated at 450/750V I
e Heat resisting cables confirming to BS 6007 \

RESPONSIBLE PERSONNEL

e Project Electrical Engineer

e Site Electrical Engineer

e Site Supervisor

e Technicians Qualfied in the trade

METHOD OF PRE INSTALLATION

e Ensure that approved material required to carryout work will be avalavle.

e Prior to commencement of work, area and access will be inspected to confirm that the site is ready to |
commence the work

+ Al relevant documentation and material applicable to particular section of works will be checked by snte
engineer before commencement.

e Physical verification of material will be carried out for any damages prior to taking from stores.

e The site engineer / supervisor will give necessary instruction to tradesman and provide necessary

construction / shop drawings.




o The site engineer / supervisor will also check that tools and equipments available are in compliance to
contract requirements.

« The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

e The site supervisor and QC engineer will ensure that Calibrated Megger is available at site for testing.

METHOD OF INSTALLATION

1. Where in single core PVC insulated cables are enclosed with in the conduits, core will be taken that no
damage will occur to the cables during their installation.
Where conduits is to be installed in damp conditions or out doors rubber sealing gaskets will be
installed behind besa/ adaptable box lids.
2. Number of cables to be pulled into the conduit will be as per TABLE 1 & 2. The sum of all factors for the
cables, as given in TABLE 1 shall not be greater than the factor for the conduits as given in TABLE 2.

TABLE 1 FACTORS FOR SINGLE CORE PVC INSULATED CABLES ENCLOSED IN A CONDUIT

CONDUCTOR SIZE OF FACTORS
CABLES (mmz2) FOR SHORT RUNS FOR LONG RUNS OR RUNS |
| WITH BENDS
1.5 27 22
2.5 39 : 30
4.0 58 43
6.0 88 58
10 146 105

TABLE 2 FACTORS FOR THE CONDUITS

Type of run conduit size | Straight run Run with 1 bend Run with 2 bends
(mm) 20 25 32 20 25 32 20 25 32
Length of run__| 2m (460) (800) (1400) 286 514 900 256 463 818
3m 460 800 1400 270 487 857 233 422 750
4m 286 514 900 056 463 818 213 388 692 |
5m 278 500 878 044 442 783 196 358 643 |
6m 270 487 857 233 422 750 182 333 600
7m 263 475 837 222 404 720 169 311 563
gm 256 463 818 213 388 692 159 292 529
9m 250 452 800 204 373 667 149 275 500
10m 244 442 783 169 358 643 141 260 474
11m 238 433 764 . -
12m 233 424 748 : .
13m 228 416 735 - -

it




14m 223 408 721 . &
15m 218 401 708 & =

NOTE: 1. Short run means a straight run not exceeding 3m long. Long run means straight run
exceeding 3m long.
2. The conduit factors shown in brackets shall only be used in conjunction with the
corresponding cable factors for short runs.
3. For cables and ro conduits not indicated in Table 1 & 2 the number of cables drawn in to
a conduit shall not exceed space factor of 45%.

3. Before pulling wire into cast in conduits, ensure that nylon draw ropes have been installed and the
containment system has been found to be clear of any obstruction.

4. The use of lubricants, grease, graphite or talc will not be used to assist the drawing of cables.

5. Cables of different circuit categories will not be mixed with in the same condulit.

6. While preparing cable ends, ensure that conductor stands are not damaged and the strands are twisted
together with pliers to ensure neat and firm connection.

While removing the conductor insulation, ensure that no excess exposed conductor shall be left.

8. Each circuit will incorporate a separate protective conductor selected in accordance with |EEE regulations
(TABLE 54 G latest). Earth continuity will be maintained according to authority’s regulations.

9. Final sub circuits will be installed in continuous lengths and no joints will be permitted along the cabie run.
The final sub circuits will be wired in the loop — in method and all terminations are made will be
accessible.

10. Neutral conductors of lighting will be wired direct to the lighting points and will not pass through switch
boxes.

11. Where PVC insulated sheathed cable enters or exit the trunking system the hole will be lined up with
rubber grommets or bushes. _

12. Where cables are enclosed in the same trunking and connected to different distribution boards, they shall
be distinguished by separating the cables by insulating taping at an approximate interval of 2.0M and also
with an identification labeling indicating circuit type and reference.

13. Color identification sleeve to denote phase, circuit reference and/or terminal reference and/or terminal
number to which it is connected coding of wires will be followed.

QUALITY CONTROL

» Ingeneral, it shall be ensure by site engineer that product manufacturer's recommendations are followed
and shall be monitored by QA/QC Engineer. However, the following points shall be ensured, in particular;
o The appropriate and approved material is used
o Skilled labor is used for application of the material.
Inspection request shall be raised for consultant's inspection.
o QC inspection shall be carried out as per the installation checklist and manufacture’s instructions.
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SAFETY |

e Work will commence as per safety regulations laid down in the contract specification and project safety

plan. |
« Proper safety harness to be used and secured. if required. |
e All personal protective equipment shall be used as appropriate according to the nature of job. |

« Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
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METHOD STATEMENT FOR COMMISSIONING MANAGEMENT

SCOPE AND PURPOSE

monitor, witness and verify all testing and commissioning of the MEP services.

REFERENCE DOCUMENTS

s Project Specifications Volume Ill, Division 15, Section: 15010,15100,15400,16005,16010,16030
. Approved shop drawings (latest revision)
. Approved material submittals
o Local authority regulations (DEWA, CIVIL DEFENCE, etc.)
GENERAL

The MEP Services that will be subjected to Commissioning management and validation procedures include the
following:
. Chilled water supply and return systems
Air conditioning and ventilation systems
Car park Ventilation Systems
Domestic water supply system
Firefighting sprinkler & FM 200 extinguisher systems
LV Power & Small power
Emergency lighting & control systems
Fire detection and alarm system
Intercom system
Diesel Generator
BMS & Controls
Intercom System

MATERIAL

Approv bmittals for
- Specialist for testing and commissio'img.

- Approved method statements for commissioning.

EQUIPMENT

Calibrated Inspection, Measuring and Test Equipment as outlined in Method Statements.

RESPONSIBLE PERSONNEL

Spgcialist Commissioning Team
Project Engineers (HVAC/ELEC./PLUMBING)

Manufacturer's authorized representatives( where required)
Construction In-Charge.

Site Engineer/Site supervisor.

This "Method Statement' 'describes the methodology regarding planning, organizing and executing, methods to
be adopted for Commissioning Management and Verification of MEP services installed at Jumeirah Beach
Residence-Sector 4-A Specialist Commissioning validation (duly approved by the consultant) to e appointed to ;




QA/QC Inspectors.
Safety officer

Site Foremen.
Tradesmen
Helpers

e o @& @ O

COMMISSIONING MANAGEMENT

OVERVIEW OF COMMISSIONING

RESPONSIBILITY:-

{. MEP contractor shall submit prequalification documents for Commissioning Management and
Verification to the Consultant for approval.

2. Upon approval of a Specialist Commissioning Company, regular site meetings will be convenec;l, in order
to ensure that commissioning of each element proceeds in a logical, systematic and cost effective
manner from commissioning design appraisal through installation, site testing, commtssmmng
performance verification, whilst critically satisfying the requirements of overall project programme.

3 Site Meetings, should discuss the following clearly defined activities:

Design Commission ability Review

Commissioning Method Statements

Commissioning logic diagrams and Programmes.

Format of final record documentation.

Construction installation appraisal and progress assessment.
Progress on Pre-commissioning verification

Progress on verification of all commissioning works
Verification of integrated performance testing.

Review of record documentation

Test documentation collation.

4. It will be ensured that Specialist Commissioning project team will be experienced enough to
carryout commissioning verification activities.

5. Prior to any commissioning and testing taking place, it is essential that a detailed and flexible
commissioning plan be available. The initial aim of this stage of works will be to ensuré that all necessary
provisions have been made in the construction design 10 allow commissioning to be completed to the
requirements of the specification and within the confines of the construction programme.

6. Upon appointment of a specialist commissioning agency, a detailed report will be produced
indicating the following:

The equipment and system facilities required.

The on-site testing procedures required.

Testing and commissioning risk assessments.

The handover procedures and final witnessing requirements.

COMMISSIONING PLAN

1. Working method statements tor each element of the pre-commissioning, commissioning and performance
testing will be made available and submitted to the Consultant for approval during planning phase, prior
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to the _commencement of any testing. A commissioning Management and Verification matrix is attached
and will be followed for this purpose.

2. For Progress monitoring purposes a Commissioning programme will be developed and submitted.

3. Throughout the construction period of the project, the specialist commissioning team will undertake
detailed appraisals of the installations, to ensure that the systems contain all necessary features that are
required for commissioning and performance of the systems, as well as health and safety considerations
for those carryout the commissioning works.

OMMISSIONING PHASE

1. During pre-commissioning and commissioning stages of the project the role of specialist commissioning

team is out lined as follows:

2. Ensuring that all necessary pre-commissioning has been carried out to the agrged methods and
standards, and is approved by the verification team. This must be completed prior to the start up of all

plant and equipment

3. Ensuring that the commissioning and testing works are carried out in accordance with
agreed methods and standards as per the commissioning plan.

4. Verifying and collating record documentation for all commissioning and testing operations.

5. Reporting / liasing to ensure that commissioning progress is incorporated into overall completion

monitoring process and handover.

6. Commissioning Verification system will require specialist-commissioning contractor to ensure that all tests
offered for demonstration have been completed successfully and full documentation is available fully.

COMMISSIONING, TESTING AND VERIFICATION

Following clause describes the main elements of test validation PE/CME witnessing to be undertaken.

CHILLED WATER SYSTEM

Flushing and chemical cleaning
Pre-commissioning
Commissioning of Pumps
Water balancing

AIR CONDITIONING AND VENTILLATION

Pre-commissioning.

Air Balancing (distribution balancing)

Performance and function testing of AHD's

Performance and function testing of Fans.

Performance and function testing of Car Park Ventilation system

PLUMBING SERVICE




e Pre-commissioning

e Plant and function performance (Verify Statutory acceptance)

FIRE FIGHTING SPRINKLER AND FM 200 SYSTEM

e Plant function and performance
e Alarms & monitoring interfaces

LV DISTRIBUTION AND SMALL POWER

e Instaliation test (Include Meggering)

e Commissioning tests (Verification of switching control and indication)

e Performance testing (verify statutory acceptance)

FIRE ALARM SYSTEM _

e Device address and operation tests

Performance testing (verify overall cause and effect testing)- Civil Defence approval required

MISCEEOQUS ELECTRICAL SERVICES

e Air craft warning system (by nominated specialist contractor by client)

e Intercom system
e Telecom / Data system

Diesel Generator
Emergency lighting (verify function and statutory demonstrations).

Earthing / bonding & lightning protection (static verification).
Security system (by nominated specialist sub contractor by client).

Swimming pools

BMS AND CONTROLS

e Wiring and panel installation tests
e Commissioning tests (Final function and software graphics).

« Performance testing (overall emergency and plant performance).

HANDOVER PHASE

Client and Statutory Demonstrations
gpon "sat_usfa‘lctory completion of commissioning of a particular system or sub-system, the Specialist
ommissioning Team will issue the relevant test documentation to the MEP Contractor for onward issue

to the consultant and statutory authority as necessary.




L

COMMISSIONING AND TEST DOCUMENTATION

The S.pecialist commis;io_ning agenc_yf Equipment supplier will provide .test pro-forma for all site wide operations
including pre-commissioning, balancing and testing of air and water systems, and testing of electrical distribution
system. The same will be submitted along with method statements.

Following successful witness, the final approved commissioning documentation, as approved by the specialist-
commissioning agency, will be collated and submitted to main contractor for onward submission 1o consultant.

MEP contractor for incorporation into final project O & M manuals will retain a copy of it.

MEETINGS REPORTING AND QUALITY MONITORING SYSTEM

MEETINGS

The following meetings would form part of the specialist commissioning team role throughout the course of

works on site: -
e Site progress meetings- if requested by job clients for coordination purposes.
« Commissioning meetings-attended by in-charge Specialist commissioning team.

REPORTING

Monthly progress report shall be prepared by the Specialist commissioning | agency in addition to individual

work tests, performance demonstrations efc.: -

Detailed elemental report on progress.
Updated commissioning activity schedule.

QUALITY MONITORING SYSTEM

The Specialist commissioning team in association with MEP contractor will provide a detailed breakdown of
each element of commissioning for each service. A database will be maintained, showing the status of testing
and commissioning process, giving all levels of site management a clear and concise breakdown status.

Specialist commissioning team, for comments on site installation and testing will provide site observation
reports.

Testing and commissioning documentation will be compiled monitored in generated database format.
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METHOD STATEMENT FOR BUS BAR TRUNKING SYSTEM

SCOPE AND PURPOSE

This "Method Statement" covers the on site installation and testing of Bus bar Trunking systems with relevant

accessories and the requirements of checks to be carried out.

REFERENCE DOCUMENTS

Project Specifications Volume 11, Division 16, Section: 16010, 16050, 16477

L

@ Approved shop drawings ( latest revision)

. Approved material submittals

° Manufacturer’s installation instruction

. Local authority regulations (DEWA, CIVIL DEFENCE, etc.)
GENERAL

straight lengths (wherever

Bus - bar trunking system generally includes standard straight lengths, special
offsets, T -joints, standard component tap off boxes, feeder boxes,

necessary), elbows (vertical and horizontal), ' : ;
fixing elements, flanges, support systems and end connections etc; various items of the equapr_nent. Installation
of bus ducts will be carried out as per the project specifications and drawings and DEWA regulations.

EQUIPMENT

Electrician hand tools
Torque wrenches
Scaffoldings

Nylon slings
Measuring Tape

Calibrated Megger

RESPONSIBLE PERSONNEL

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer

Site Foremen.

Tradesmen

Helpers

METHOD OF PRE INSTALLATION

. Ensut;e that approved material required to carryout work will be available.
us bars complete with accessories received at site will be inspected as [ i

; _ : i per approved material submittal

zpd meéjnufacturers approved isometric drawings for completeness and physical damages if any. In case

any damage, the same should be brought to the notice of supplier for suitable resolution/replacement.
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Physical verification of materials will be carried out for any damages prior to taking from stores and also
prior to installation. Manufacturer's test certificates received will be reviewed and submitted to consultant
for approval.

Prior to commencement of work, area and access will be inspected to confirm that the site is ready to
commence the work

All relevant documentation and material applicable to particular section of works will be checked by site
engineer before commencement.

Physical verification of material will be carried out for any damages prior to taking from stores.

The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.

The site engineer / supervisor will also check that tools and equipments available are in compliance to

contract requirements.
The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

METHOD OF INSTALLATION

Bus bar installation will be carried out as per approved bus bar lay out/isometric drawings. Before

starting the installation of bus bar system, proper co ordination shall be done with other trades.
Manufacturer’s installation instructions attached will be followed for handling, storage, installations and

2.
testing. !

3. Determine the position of the bus bar supports as per approved construction drawings and mark them
on concrete surfaces.

4. Fix the support as per manufacturer's installation instructions.

5, Provide sufficient horizontal and vertical clearance from walls and ceilings to provide easy access to
joints, both for permanent installation and possible future removal of section when required.

6. For vertical bus bars, ensure that no joints or expansion joints are installed in the slab thickness.

s Bus bar will be leveled and mounted at the correct height.

8. Elbows, offset and tap off boxes etc., will be installed as per approved construction drawings and as per
manufacturer’s instructions.

9. Cable gland plates for tap off boxes and fixing elements shall be installed as per the recommendations
of the Manufacturer and as per approved schematics.

10. Cable gland plates for tap off boxes and fixing elements shall be installed as per the recommendations
of the Manufacturer and as per approved schematics.

11. Bus bar should be installed so that the orientations of phase from the front side will be GRY&N. The
cabling from tap off shall be from side or bottom.

JOINT ASSEMBLY

12.  Ensure that all contact surfaces are clean and free of containments.

3.

Align the bus bar ends of adjoining sections, verifying proper phase alignment, and slide the sections
together (use joints pullers, if required).

an




14. Expansion joi i [ ' '
p ] .mlts if required as shown in approved construction drawings will be installed as

manufacturer’s instructions attached.

15. After completing the jointing of assemblies, torque the joints boits to the specific value.

16. Where a bus bar extends through a inside block. Shear walls, an internal transverse barrier supplied by
manufacturer will be instalied.

17. Bus ways to be properly covered during the installation to protect them from moisture or other types of
contaminants.

18.  All the floor/wall crossing of bus bars is to sealed with approved type of fire sealant.

19. Bus bar enclosure continuity shail be ensured with proper bounding and connected to the main aarthing
grid through return paths al LV Panel end.

TESTING

After complete installation of Bus bar systems, Bus bars are sub
Manufacturer:

e Checking of all joint connections for tightness.

e An Insulation Resistance test, carried out with a calibrate
system is free from short circuits and grounds (P
phase). It should oe noted that readings vary inversel
bars per phase.

e Verify that system phasing m
switchboards.

e Continuity tester will be used to ¢
bar and earth bus bar.

QUALITY CONTROL

e QCE along

e Inspection Request (IR

per the contract specifications and approved submuttals.

following stages :-
After completion of installation of bus ducts for a particular area/section.

For testing of Bus ducts.

SAFETY

Work will commence as per safety regulations laid down in the contract specification and project safety |

plan.

Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate according to the nature of job.
Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
Hoisting and handling of bus ducts will be carried out as per manufacturer’s installations.

jected to following tests as recommended by

d Megger insulation tester, to ensure that
hase-to-ground, phase -to- neutral and phase-to-
y with the length of run and width or number of

atches the busway phasing before reconnecting all connections to

heck electrical continuity of SS/QCE phase bus bars, neutral bus

with Project Engineer and site Supervisor will monitor that all components are installed as

) shall be submitted to the Main PE/SS/QCE Contractor/Consultant during the
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METHOD STATEMENT FOR BUILDING MANAGEMENT SYSTEM

SCOPE AND PURPOSE

This m R ,
install Zthod statement covers the site wiring, termination and commissioning of Building management system
installed.

REFERENCE DOCUMENTS

* Approved Shop Drawings
e Approves Material Submittals

GENERAL

Pumps, AHD's / FCU's etc;

talled in the system as per approved layouts.

The work station controls/ monitor equipments such as
| FCU/DDC controllers and various peripheral instruments ins

EQUIPMENT / TOOLS

e Calibrated Megger

e Calibrated Multi meter

e Operator terminal (PXM20)
e Electrician hand tools

e Lap top computer

RESPONSIBLE PERSONNEL

e Commissioning Engineer
e Project Electrical Engineer
e Site Electrical Engineer

s QA/QC Engineer

e Site Supervisor

+ Electrician

+ Helpers

PROCEDURE

Wiring, termination and pre-commissioning procedures:

Ensuvre that locations all Peripheral devices installed in various systems are as per approved layout
drawings and suitable for system operation logics.

‘through cable network,
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2. Ensur i i
e that installations of DDC panel/FCU Controllers are complete and are acceptable.

3. Ensur .
marieed ?ald all cable containment and cabling is completed as per approved drawings and As-Built
p drawings are available reflecting the actual site installations.

4. Si ' V5
Siemens will be notified, when the installations are complete to ensure that installations are
acceptable.

5. Terminations to DDC panels/ FCU controllers will be carried out as per latest approved drawings
and documents.

6. Continuity checks for wiring (for DDC/FCU loops) will be carried and the same are acceptable.

7. . Prior to Commencement of Commissioning. areas and access will be inspected to confirm that Site

is ready to commence the commissioning.

8. Ensure that all instruments are calibrated and are in proper working condition.

Method of Commissioning

1. Commissioning of Building management system will be carried out as per SIEMENS Method

statements attached.

e MS001- Wiring and termination of DDC Panels
e MS002- Wiring and termination of LON FCU Controllers
e MS003- Commissioning of Outstation panels(DDC Panel)

e MS004- Commissioning of FCU Controller
e MS005- Commissioning of Central interface panel & BMS Management station.

2. All the test documentation will be recorded on the test sheets attached to the above Siemens

Procedures attached.

QUALITY

e QCE in coordination with Commissioning Manager and SIEMENS Engineer notify to Consultants for Wire

termination and continuity checks for each building/area.

e QCE in coordination with Commissioning Manager and SIEMENS Engineer notify to Consultants for
commissioning of DDC outstation panel, FCU Controller and Central inter face panel & BMS
management station.

e QCE in association with Commissioning Manager and Project Engineer will ensure that
all the test documentation is complete and signed off.



SAFETY

*  Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

* Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature

e Housekeeping shall be of good standard and all cut lengths and debris shall be removed.

of job.

ATTACHMENTS

WITH TYPICAL
SIEMENS METHOD STATEMENT FOR BUILDING MANAGEMENT SYSTEM ALONG

CHECKLIST ATTACHED.
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METHOD STATEMENT FOR INSTALLATION OF HVAC DUCTWORK

SCOPE AND PURPOSE

This "Method Statement" covers the on site installation of HVAC duct work and accessories and the requirement

of checks to be carried out.

REFERENCE DOCUMENTS

. Project Specifications
. Approved shop drawings (latest revision)
. Approved material submittals
® Duct work standard DW 144
GENERAL

HVAC C_fUCt f work generally includes all types of Supply Air Duct, Return Air Duct, Fresh and Exhaust Air Duct
and their accessories such as duct elbows, offsets, transformation pieces branch off pieces, tee connections,
access doors, Fire Dampers, Volume Control Dampers, Sound Attenuators, fiexible ducting and insulation.

EQUIPMENT

e Portable grinding Machine

e Drilling Machine

e Sheet metal cutting tools and bender
e Spirit level

e Scaffolding

e Duct erector hand tools
e Testing instruments

e Air Compressor

 RESPONSIBLE PERSONNEL

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer
Site Foremen.
Pipe fitters / Welders

Helpers

® & & & & & & 8

|
| METHOD OF PRE INSTALLATION

e Ensure that approved material required to carryout work will be available.
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METHOD OF INSTALLATION

Prior to commencement of work, area and access will be inspected to confirm that the site is ready to
commence the work

All relevant documentation and material applicable to particular section of works will be checked by site
engineer before commencement.

Physical verification of material will be carried out for any damages prior to taking from stores.

The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.

The site engineer / supervisor will also check that tools and equipments available are in compliance to
contract requirements.

The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

Prior to Leak testing, Site Engineer will ensure that Calibrated test kit is available and are in good
condition.

—_—
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10.

g8

12.

13.
14.

15.
16.
17.
18.

Prior to commencement of work coordination will be done with other

Determine the position of duct supports as per approved construction layouts and specification.
Prepare and fix the duct supports as per approved construction drawing and specification.

Any cut edges of angles, channels or threaded rods will be touch up with Zinc rich paint.
Transport the Duct pieces and fittings to final location.

Pre-assemble the Duct pieces "and ' fittings as per approved shop drawing ensuring the alignment.

Acoustic insulation will be carried out wherever required. |
Raise the duct work on to the supports ensuring that each length is aligned with preceding length as
per dimensions shown on approved shop drawings. :;
Approved duct sealant shall be applied on the joints. Any excess sealant so that the joint left in clean
and tidy condition. |
Ensure that duct work is clean and no tools/ construction debris exists within duct work before |
proceeding to next length.

All open ends of the duct works shall be temporarily sealed with polythene sheets/ply wood before |
leaving the job site to prevent moisture and dirt.

Ensure that all accessories like Volume control dampers, Fire dampers, Access doors, Test points,
Sensors are installed in accordance with approved shop drawings.

Install Sound Attenuators according to approved shop drawings

Installation of duct work (complete with accessories) shall be checked before applying insulation at
joints.

Leak test will be carried out for duct work as applicable in DW144 standard.

Insulation of duct work will be completed as per manufacturer's recommendations (copy-enclosed).
Ensure the duct surface is clean and dry before applying any insulation material.

Ensure the thickness of insulation as per approved shop drawing.

(ala]
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19. Ensure that all edge joints are closely butted and ends are flush and seated properly.

20. Apply ALUGLASS Tape (Self Adhesive Aluminium Foil Laminated on Glass fabric) at Joints of

insulation.
21. Ensure the continuity of vapor barrier and other protective coatings on insulation surface as well as at

connections.

22.  Ensure firm adherence of insulation around_ ducting by using approved adhesive between sheet metal
and Insulation material.

23. Where insulated duct work passes through fire rated wall/partitions the gap between sleeve and duct

work shall be filled with approved fire barrier.

QUALITY CONTROL

QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per
the contract specifications and approved submittals.

Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages :-
e After completion of installation before testing

e | eak testing of duct work

e After complete insulation

SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety

pian.
e Proper safety harness to be used and secured, if required.
e All personal protective equipment shall be used as appropriate according to the nature of job.

e Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
e Good ventilation for duct work insulation shall be ensured.
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Method Statement
Installation and insulation of Spiral Round

Ducting and Duct Accessories

101



METHOD STATEMENT FOR INSTALLATION AND INSULATION OF SPIRAL
ROUND DUCTING AND DUCT ACCESSORIES

SCOPE AND PURPOSE

This "Method Statement” covers the on site installation of Spiral round ducting and duct accessories and the
requirement of checks to be carried out.

REFERENCE DOCUMENTS

o Project Specifications
. Approved shop drawings (latest revision) i
. Approved material submittals 1
o Duct work standard DW 144
|
GENERAL |

Gl Slpirai‘ round duc_ting generally installed in for FCU return air, and supply air as shown in approved shop
drawing includes spiral round ducting, fittings such as elbows, tees, couplings, reducers, collars etc, volume
control dampers, flexible ducting insulation.

EQUIPMENT

* Portable grinding Machine

e Drilling Machine

» Sheet metal cutting tools and bender
e  Spirit level

e Scaffolding

e Duct erector hand tools

e Testing instruments

* Air Compressor

ESPONSIBLE PERSONNEL

e e e ———

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer

Site Foremen.

Pipe fitters / Welders

Helpers

® & & ¢ 9 o @

METHOD OF PRE INSTALLATION

e Ensure that approved material required to carryout work will be available.



Prior to commencement of work, area and access will be inspected to confirm that the site is ready to
commence the work

Check all the Gl Spiral ducting received are pre fabricated with tag number labeled and received at site in
accordance with specifications and correct dimensions as per approved drawings.

All relevant documentation and material applicable to particular section of works will be checked by site
engineer before commencement.

Physical verification of material will be carried out for any damages prior to taking from stores.

The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.

The site engineer / supervisor will also check that tools and equipments available are in compliance to |
contract requirements.

The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

METHOD OF INSTALLATION

11.

12.

13.

14.

el Bl

10.

Prior to commencement of work coordination will be done with other services.
Determine the position of duct supports as per approved Shop drawings and coordinated layouts and
specification.
Prepare and fix the duct supports as per approved construction drawing and specification.
Any cut edges of angles, channels or threaded rods will be touch up with Zinc rich paint.
Transport the duct pieces and fittings to final location.
Before assembly ensure that all ducts are free from dirt.
Check that ducts and fittings are undamaged. This is specially important with regard to the rubber
gaskets.
Assemble the Duct pieces and fittings as per approved shop drawing ensuring the alignment.
a) Push the fittings into the duct right to the stop. Turning the fitting a little makes insertion easier.
b) Fasten fittings to the duct with self tapping screws or centered pop rivets.

c) Distribute the screws or pop rivets evenly around the circumference, ensuring the rubber
gaskets are not damaged i.e. placing the them appox.[0mm from stop and end of the duct. In
the event of incorrect assembly, holes caused by screws or pop rivets must be sealed.

Raise the duct work on to the supports ensuring that each length is aligned and leveled with
preceding length as per dimensions shown on approved shop drawings.

Ensure that duct work is clean and no tools/ construction debris exists within duct work before
proceeding to next length.

All open ends of the duct works shall be temporarily sealed with polythene

Sheets/ply wood before leaving the job site to prevent moisture and dirt.

Ensure that all accessories like Volume control dampers, Test points, Sensors are installed in
accordance with approved shop drawings.

Installation of duct work (complete with accessories) shall be checked before applying insulation at
joints.

Insulation of duct work will be completed as per manufacturer's recommendations (copy enclosed).
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a)

d)

SAFETY

plan.

Ensure the duct surface is clean and dry before applying any insulation material. Apply thinner
Jcleaner where necessary to make the area grease free.

Apply glue recommended by manufacturer with an even spread on complete surface of
insulation sheet.

Once the glue on the sheet gets dry, apply glue on the G| duct and let it dry, then stick the
sheet on one end and slowly press the sheet on the duct from one end to the other so as to
ensure that the sheet sticks on the Gl duct completely avoiding air bubbles between the
insulation sheet and Gl duct.

In the areas where the Gl duct comes into contact with the duct hangers, rigid support is
recommended such as wood. The wood piece should be glued onto the duct hanger and layer
of rubber to be glued on the wood, so that there is no direct contact between the duct insulation
and the wooden piece thus preventing tearing of the duct insulation. In case the positioning of
the support is available in advance, wood by itself can be used. In this case it has to be made
sure that insulation will be glued to the wood from both sides accordingly.

15. Where insulated duct work passes through fire rated wall/partitions the gap between sleeve and duct
work shall be filled with approved fire barrier.

QUALITY CONTROL

QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per the

contract specifications and approved submittals.
e Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following

stages :-
e Mock up installation of G spiral round ducting before and after insulation
e After complete insulation

e  Work will commence as per safety regulations laid down in the contract specification and project safety

e Proper safety harness to be used and secured, if required.
e All personal protective equipment shall be used as appropriate according to the nature of job.
» Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : MS-AC-03

Method Statement

Installation, Testing & Insulation of Chilled

Water System




METHOD STATEMENT FOR INSTALLATION, TESTING & INSULATION OF
CHILLED WATER SYSTEM

PE AND PURPOSE

This "Method Statement” covers the on site installation, testing and insulation of the chilled water piping system
including risers and the requirements of checks to be carried out.

 REFERENCE DOCUMENTS

" . Project Specifications
. Approved shop drawings (latest revision)
J Approved material submittals
GENERAL

Chilled water piping system includes chilled water pipes, fittings, valves and accessories used for transportation
(supply and return) chilled water for AHU's and FCU's through Chilled water pumps. Pipes and fittings up to 50
NB dia. size shall be threaded type and 65 NB and above shail be either grooved or welded type.

' EQUIPMENT

Electrical grinding Machine
Scaffolding

Drilling Machine

Ladders

Heavy duty cutter.

Pipe fitter hand tools
Grooving machine
Electrode oven/ Quivers
Threading machine

Pressure test pump
Welding machine
Test pressure gauges
Cutting Torch set.

RESPONSIBLE PERSONNEL

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer

Site Foremen,

Pipe fitters / Welders

Helpers

® & ¢ @ * © 9 @

METHOD OF PRE INSTALLATION

e Ensure that approved material required to carryout work will be available.



METHOD OF INSTALLATION

Proper materials including chilled water pipes, fittings and associated accessories are with drawn from
stores according to approved shop drawing and good engineering practices.

Prior to commencement of work, area and access will be inspected to confirm that the site is ready to

commence the work
All relevant documentation and material applicable to particular section of works will be checked by site

engineer before commencement.
Physical verification of material will be carried out for any damages prior to taking from stores.
The site engineer / supervisor will give necessary instruction to tradesman and provide necessary

construction / shop drawings.
The site engineer / supervisor will also check that tools and equipments available are in compliance to

contract requirements.
The site supervisor also explains tradesman regarding safety pre-cautions to be observed.
Prior to Hydrostatic Pressure testing, Site Engineer will ensure that Calibrated pressure gauges are

available and are in good condition

N oo oa
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12.

13.

All welding activities will be carried out by certified welders only.

Supervisor/Foremen will carryout a site survey and mark the route of Chilled water piping as per
approved shop drawings. In the event that there are any discrepancies or difficulties in executing the
work, these will be brought to the notice of Project Engineer for corrective action.

Determine the position of supports and fix the supports using anchor bofts and ensure all fixing are tight
and secure.

Any cut edges of angles, channels or threaded rods will be touch up with Zinc rich paint.
Install the pipes in position by using suitable lifting equipments( If necessary).

Assemble the pipes and fittings as per approved shop drawing.

After installation of pipe work check for correct leveling, position alignment and proper
grooving/threading or welding.
Where the pipes of dissimilar materials are to be joined together necessary; dielectric unions shall be
used.

Sufficient spacing shall be maintained between pipes for insulation.
Spacing between supports / hangers will be maintained in accordance with latest approved shop
drawings.
Ensure all open ends of pipes, fittings and valves are covered with polyethylene sheet before leaving
work space.
All high point on piping system will be provided with an air vent. Drains ; will be provided at low point
with an access. High point vents will be connected nearest drains.

INSTALLATION OF VALVES AND ACCESSORIES
¢ Install system valves and accessories as per latest approved shop drawings.

e Ensure that system equipment, valves and accessories are secure and rigid




« The installation shall be done allowing sufficient access to all Valves/strainers/Gauges as per
Manufacturer's recommendations.

14. INSTALLATION OF CHILLED WATER RISERS

e Pipe sizes will be identified first as per latest approved shop drawing and shifted to respective
floors.

¢ Install the supports as per approved shop drawing.

* The pipe shall be thoroughly cleaned prior to joining.

* On completion of joining, install the pipes using necessary equipment / manpower.

* After installation of risers check the pipeline for proper alignment and supports.

HYDROSTSTIC PRESSURE TESTING

1. Complete pipe work will be subjected to hydraulic pressure tested as per technical specification.
Depending on ongoing Construction activities sectional hydro testing will be under taken to meet the
requirements of the programme. Test pressure will not be less than 1.5 times the working pressures but
not less than 1035 KPa (for 24 hour period) which ever is greater. Prior to any testing the system
pressure will be detailed on the pressure testing documentation.

2. Pressure gauges used for Pressure testing will have valid calibration certificate.

3. After successful Pressure testing ensure that piping system is fully drained and released for
chemical cleaning which will be carried out at later date as per approved method statement

INSULATION

1. Before application of thermal insulation, Chilled water pipes will be ; painted with a primer paint as per
specification. Painting of welded joints will be carried out after pressure testing.

2. Insulation of chilled water pipe work will be carried out as per details as shown in approved submittals.
Thermal insulation of welded joints will be carried out after pressure testing.

3: Ensure thickness of insulation is as per approved drawing
QUALITY CONTROL

* QOCE along with Project Engineer and site Supervisor will monitor that all components are installed as

per the contract specifications and approved submittals.
* Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following
stages :-

* After completion of instaliation before hydrostatic pressure test.
* Pressure testing of piping
s After completion of insulation

1na




SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety
plan. |

o Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature of job.

o Housekeeping shall be of good standard and all cut lengths and debris shall be removed.

o Fire Extinguishers will be provided in the near vicinity during welding and cutting operations.

e Where ever required fire blanket will be provided.

s Hot work permit system will be followed.
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Code No. : MS-AC-04

Method Statement

Installation of Fan Coil Unit ( FCU)




METHOD STATEMENT FOR INSTALLATION OF FAN COIL UNIT

COPE AND PURPOSE

This "Method Statement" covers the on site installation of FAN COIL UNITS (FCU) and the requirements of

checks to be carried out.

REFERENCE DOCUMENTS

o Project Specifications
* Approved shop drawings (latest revision) .
. Approved material submittals :
GENERAL i:

Fan Coil Units generally be installed in locations shown in drawings, serving apartments mechanical -rooms etc.-; |
both yin concealed areas and exposed supplying cold dehumidified air conditioned space.

EQUIPMENT
° Drilling Machine |l
o Spirit Level |
. Scaffolding ‘
o Hand tools of Trads men

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer

Site Foremen.

Pipe fitters

Helpers

METHOD OF PRE INSTALLATION

\
RESPONSIBLE PERSONNEL |
* Ensure that approved material required to carryout work will be available.

e Prior to commencement of work, area and access will be inspected to confirm that the site is ready to
commence the work
¢ All relevant documentation and material applicable to particular section of works will be checked by site
engineer before commencement.
* Physical verification of material will be carried out for any damages prior to taking from stores.
e The site engineer / supervisor will give necessary instruction to tradesman and provide necessary |

construction / shop drawings.



[

i
|
|

 METHOD OF INSTALLATION

e The site engineer / supervisor will also check that tools and equipments available are in compliance to

contract requirements.
e The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

8.
9.
10.
1.
12

13.
14,
15.

 QUALITY CONTROL

Prior to commencement of work coordination will be done with other services.

Determine the position of Fan Coil Unit on the ceiling and mark the location of supports as per
approved shop drawing.

Prepare and fix the Fan Coil Unit supports as per approved construction drawing and specification.
Ensure that Vibration Isolators of approved make, type and model are installed.

Install the Fan Coil Units by lifting it slowly by using suitable lifting aids (if necessary). Manufacturer's |
recommendations shall be followed during installation.

Any cut edges of angles, channels or threaded rods will be touch up with Zinc rich paint.
Fan Coil Units will be connected with Piping Connections complete with valves and accessories as |
indicated in approved shop drawing.

Ensure that Dielectric unions are used for piping connection to FCU's.
FCU Valve packages shall be provided with drain pan as shown in approved shop drawing i
Ensure that drain connections are made with adequate slope with running trap.
Complete the duct connections to Fan Coil Units as shown in approved shop drawing. |
Complete the Electrical power connection includes earthing a all respects as per approved electrical |
drawing and Manufacturer's recommendations. ]
Ensure that adequate space for maintenance of fan coil units and valve package is availaple. '
Install the thermostat control units as per shop drawing/ Architectural PE/SS/FM drawing.
Complete the BMS interfacing with DDC controllers as per approved BMS drawings.

SAFETY

QCE along with Project Engineer and site Supervisor will monitor that all components are instailed |
as per the contract specifications and approved submittals.

Inspection Request (IR) shall be submitted to the Main Contractor/Consultant.

Work will commence as per safety regulations laid down in the contract specification and project
safety plan.

Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate according to the nature of job.
Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
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Method Statement
Installation of Fans




METHOD STATEMENT FOR INSTALLATION OF FANS

SCOPE AND PURPOSE

This "Method Statement" covers the on site installation of FANS and the requirements of checks to be carried out.

REFERENCE DOCUMENTS
. Project Specifications
s Approved shop drawings (latest revision)
# Approved material submittals
GENERAL

Fans generally are installed in locations shown in drawings. Types of fans used in mainly classified as Toilet
extract fans(TEF),Kitchen extract fans(KEF),Refuse fan s, Lobby pressure relief fans(LRF),Stairwell
pressurization fans(SPF),Car park exhaust fans, Jet fans etc.

EQUIPMENT
. Drilling Machine
o Spirit Level
. Lifting Equipments (Cranes)
. Scaffolding
. Hand tools of Trades men

RESPONSIBLE PERSONNEL

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer

Site Foremen.

Pipe fitters

Helpers

ETHOD OF PRE INSTALLATION

e Ensure that approved material required to carryout work will be available.
e Check the name plate details of Fans as per approved shop, drawing/schedules and material submittals

before installation.
e Prior to commencement of work, area and access will be inspected to confirm that the site is ready to

commence the work
e All relevant documentation and material applicable to particular section of works will be checked by site

engineer before commencement.
114 |
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¢ Physical verification of material will be carried out for any damages prior to taking from stores.
e The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.

e The site engineer / supervisor will also check that tools and equipments available are in compliance to |

contract requirements.
¢ The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

METHOD OF INSTALLATION

Prior to commencement of work coordination will be done with other services.
2. Make sure that fans are free from damage and all internal components are complete and in good

condition.
3. Fan assemblies will be transported to the nearest point of erection. Care will be taken while handling the

units to avoid damage/distortion.
4. Manufacturer's recommendation will be followed for installation of fans.
5. Fans will be installed in location as per approved shop drawing.

INSTALLATION OF FLOOR MOUNTED FANS

Ensure that builders work foundation is provided as per approved shop drawing.
Ensure the level of Foundation by spirit level.
Check the size and orientation of foundation for its suitability to install the fans.

Fix the Vibration Isolators to foundation as per approved submittal.
Install the Fan assembly mounting brackets on vibration Isolators as per manufacturer's

ol Sl

recommendations.
6. Complete the ductwork / damper installation as per approved shop drawing.

INSTALLATION’ OF IN “"LINE MOUNTED FANS(CEILING SUSPENDED)

_ Fans can be mounted either horizontally or vertically as per approved shop drawing.
2. Support the fans by using threaded rods to the fan casing as per manufacturer's recommendations.
3. Provide vibration isolators (approved type) as per manufacturer's recommendations on the mounting

brackets/holes.

4, Complete the ductwork/damper connection as per approved shop drawing.

5. Ensure that sufficient space is available to allow removal of access covers and subsequent removal of
fan and motor assemblies etc. as per manufacturer's recommendations.

6. Complete all electrical connections as per approved electrical drawing and manufacturer's terminal
diagram.

7. Earthing shall be provided as per requirements.

8. Complete the labeling of electrical connections as per schematic drawings.

9. Fan rotation shall be checked before duct connection.




QUALITY CONTROL

SAFETY

QCE along with Project Engineer and site Supervisor will monitor that all components are installed
as per the contract specifications and approved submittals.
Inspection Request (IR) shall be submitted to the Main Contractor/Consultant.

Work will commence as per safety regulations laid down in the contract specification and project

safety plan.

Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate according to the na
Housekeeping shall be of good standard and all cut lengths and debris shall be removed.

All lifting operations shall be monitored by Safety Officer.

ture of job.
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Method Statement
Installation of Chilled Water Pumps




METHOD STATEMENT FOR INSTALLATION OF CHILLED WATER PUMPS

SCOPE AND PURPOSE

This "Method Statement" covers the on site installation of CHILLED WATER PUMPS and the requirements of

checks to be carried out.

REFERENCE DOCUMENTS ’i
. Project Specifications I:
[ ]

Approved shop drawings (latest revision)
. Approved material submittals

GENERAL
Chilled water Pumps generally to be installed in locations shown in drawings in the Plant Rooms.

EQUIPMENT

Drilling Machine

Spirit Level

Lifting Equipments (Cranes)
Scaffolding

Hand tools of Trades men

Alignment tools

s 8 © © ©° @

RESPONSIBLE PERSONNEL

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer

Site Foremen.

Pipe fitters

Helpers

METHOD OF PRE INSTALLATION

* Ensure that approved material required to carryout work will be available.
e Check the name plate details of Chilled Water Pump as per approved shop, drawing/schedules and |

material submittals before installation.
e Prior to commencement of work, area and access will be inspected to confirm that the site is ready to

commence the work
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All relevant documentation and material applicable to particular section of works will be checked by site
engineer before commencement.

» Physical verification of material will be carried out for any damages prior to taking from stores.

The site engineer / supervisor will give necessary instruction to tradesman and provide necessary
construction / shop drawings.

* The site engineer / supervisor will also check that tools and equipments available are in compliance to
contract requirements.

e The site supervisor also explains tradesman regarding safety pre-cautions to be observed.

METHOD OF INSTALLATION

17.

10.

1

12.

18.

14.

15.
16.

. Prior to commencement of work coordination will be done with other services.

Make sure that the Pumps are free from damage and all internal components are complete and
in good condition.

Chilled Water Pumps assemblies will be transported to the nearest point of erection. Care will be
taken while handling the units to avoid Damage/distortion.

Ensure that foundations of Chilled Water Pumps are as per approved shop drawing.

Install Inertia base assembly on the foundation as per approved shop drawing. Ensure the oriental’
n, axis and level of inertia base is as per approved shop drawing.

Fix the vibration isolators to inertia base as per approved shop drawing. Ensure that the
locations are matching with Chilled Water Pump base anchoring details.

Complete the concrete filling in the Inertia base as per approved shop drawing.

Concreting of Inertia bases will be carried out by Main Contractor.

Install the chilled water pumps on the inertia base with vibration isolators connected to chilled
water pump base frame.

Ensure the orientation axis and level of pump as per approved shop drawing.

Ensure that pump and motors are properly aligned.

Complete the piping connections, including Valves and accessories/flexible connections to pump
suction and discharge sides as per approved shop drawing.

Piping connections shall be erected to allow access for operation and maintenance of pump
motor and valves.

Make sure that the piping connections are supported propetly and no imposed load of piping is
transferred to the pump.
Complete all instrument mountings required as approved shop drawing.
Complete all electrical connections to pump motor with all necessary electrical protection and
controls as per approved electrical shop drawing.
Complete the final alignment of pump and motor under manufacturer's representative’s supervision.

QUALITY CONTROL

¢ In general, it shall be ensured by Site Engineer that product manufacturer's recommendations are




1 J

followed and shall be monitored by QA/QC Engineer. However, the following points shall be ensured, in
particular;

The appropriate and approved material is used.
The appropriate pump is used.
Skilled labour is employed for installation of pumps.

TESTING

The piping connections to pumps shall be pressure tested to 1.5 times the working pressures.
Strainer shall be cleaned after initial flushing of Chilled water piping system.

Insulation of piping to be done after pressure testing.

Electrical circuits / controls and connections are to be checked.

INSPECTION

Inspection request (IR) shall be raised for consultant's inspection.
QC inspection shall be carried out as per the installation checklist and manufacture's instructions.

Inspection shall be recorded in the approved format.

SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project |

safety plan.
* Proper safety harness to be used and secured, if required.
. All personal protective equipment shall be used as appropriate according to the nature of job.
e Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
. All lifting operations shall be monitored by Safety Officer.
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Method Statement
Installation of Air Handlin&Hnit (AHU’S)




ll Air Handling Units generally be installed in locat

e L

| METHOD STATEMENT FOR INSTALLATION OF AIR HANDLING UNITS

(AHU'’S)

SCOPE AND PURPOSE

 REFERENCE DOCUMENTS

. Project Specifications
Approved shop drawings (latest revision)
. Approved material submittals
GENERAL

ions shown in drawings, serving corridors and supplying

' fresh air to the lobbies and apartments located at various floors.

 EQUIPMENT
|
| . Drilling Machine
. Spirit Level
| . Lifting Equipments (Cranes)
| . Rollers
_: ® Scaffolding
‘ o Hand tools of Trades men

}
 RESPONSIBLE PERSONNEL

Project Engineers
Construction In-Charge.

Site Engineer/Site supervisor.
QA/QC Inspectors.

Safety officer

Site Foremen.

Pipe fitters

Helpers

METHOD OF PRE INSTALLATION

* Ensure that approved material required 1o carryout work will be available.

submittals before installation.

commence the work

This "Method Statement” covers the on site installation of AIR HANDLING UNITS (AHU's) ang the requirements |
 of checks to be carried out. '

trealec

* Check the name plate details of Air handling Units as per approved shop, drawing/schedules and material

e Prior to commencement of work, area and access will be inspected to confirm that the site is ready to |

122
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All relevant documentation and material applicable to particular section of works will be checked by site |
|

engineer before commencement.
Physical verification of material will be carried out for any damages prior to taking from stores.

The site engineer / supervisor will give necessary instruction to tradesman and provide necessary |

construction / shop drawings.

|
]
|

The site engineer / supervisor will also check that tools and equipments available are in compliance to I.

contract requirements.
The site supervisor also explains tradesman regarding safety pre-cautions to be observed.
Ensure that all lifting operations are carried out as per approved procedure.

ETHOD OF INSTALLATION

22.

23.

10. Install the AHD's on concrete foundation by usir

11.
12. Ensure the orientation of AHD's as per approved shop drawing during installation.

13. Serrated rubber pads (Neoprene Isolator) will be provided below AHUs.
14. AHU's which are ceiling suspended will be mounted by using threaded rods, spring hangers etc. as per

15.

16.
17
18.
19.
20.
21,

Prior to commencement of work coordination will be done with other services.

Check the foundation of AHU for size, orientation and finishes as approved shop drawing

Make sure that AMU's are free from damage and all internal components are complete and in good

condition. |
AHU's will be installed in location as per approved shop drawing.

1g suitable equipment recommended by manufacturer
(eg. Rollers/jacks etc.). Manufacturer's recommendations will be followed during erection of AHU.
Multi-section units will be joined as per Manufacturer's instructions. Ensure to remove Shipping Bolts.

approval.
Any cut edges of angles, channels or threaded rods will be touch up with Zinc rich paint for ceiling

suspended AHD's.

Connect all piping and accessories to AHU's as per approved shop drawing.

Ensure that Dielectric unions/Flanges are used for piping connection to AHU's.

Ensure that drain connections are made with adequate slope and approved U-trap.

Complete the duct connections to Air handling Units as shown in approved shop drawing.

Filters of specified sizes will be provided.

Check that adequate space for maintenance of Air Handling Units is provided as per approved shop
drawing.

Complete the Electrical power connection including earthing in all respects as per approved electrical
drawing and Manufacturer's recommendations.

Complete the BMS interfacing with DDC controllers as per approved BMS 9-drawings.
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QUALITY CONTROL

SAFETY

QCE along with Project IE_ngineer and site Supervisor will monitor that all components are instalied
as per the contract specifications and approved submittals.

Inspection Request (IR) shall be submitted to the Main Contractor/Consultant.

Work will commence as per safety regulations laid down in the contract specification and project
safety plan.

Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate according to tite rastrsal J0B.
Housekeeping shall be of good standard and all cut lengths and debris shall be:remiied

All lifting operations shall be monitored by Safety Officer.
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Method Statement
HVAC Testing, Adjusting & Balancing




METHOD STATEMENT FOR TEST '
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SCOPE AND PURPOSE

This "Method Statement" covers the on site Testing, Adjusting and Balancing of HVAC systems installed. This

Method statement to be read in conjunction with project commissioning plan.

REFERENCE DOCUMENTS

B Project Specifications

. Approved shop drawings (latest revision)

. Approved material submittals
GENERAL

The HVAC system testing, adjusting, and balancing is the process of checking and adjusting all environmental

s in a building to produce the design objectives. This process Includes:-

system
Balancing air and water distribution systems

(o]

o Adjusting the total system to provide design quantities.
o Electrical measurements.

o Establishing quantitative performance of all equipment.
o Sound measurements.

The above procedures are accomplished by
Checking the installations for conformity to design.
Measuring and establishing the fluid ' quantities of the system as required to meet design

specifications.
. Recording and reporting the results

EQUIPMENT

Balometer

Anemometer
Micromanometer

Pitot Tubes

Tachometer

Sound Meter Tester

Water gauges (duel/single)
Multimeter/ Tong Tester
Hand tools of Trades men

RESPONSIBLE PERSONNEL

e Commissioning Manager
e Seder (Specialist commissioning agency) personnel
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METHOD OF PRE INSTALLATION

Equ_ ipment/ system supplier (as applicable)
Project Engineers

Construction In-Charge.

Site Engineer/Site supervisor.

QA/QC Inspectors.

Safety officer

Site Foremen.

Electrician

Helpers

| METHOD OF INSTALLATION

Ensure that approved material required to carryout work will be available.

Ensure that As-Built marked up drawings are available reflecting the actual site installations.
Prior to commencement of work, area and access will be inspected to confirm that the site is ready to
commence the work
Commissioning Manager along with representatives of Sender will carryout Visual inspection of all
installations in order ensure that installations are in accordance with approved documents? In case of any
discrepancy observed the same shall be brought to the notice of the Project engineer and Consultant for
resolution of same. A

Ensure that all instruments are calibrated and are in proper working condition.
Prior to start commissioning that it will be ensured that all chilled water pipe work is hydrostatically
pressure tested satisfactorily and all documentation is available.

Prior to Commissioning of chilled water system, it will be ensured that all piping is satisfactorily flushed
chemically cleaned. And all the pipe work is reinstated to original positions.

Accessibility of all valves, VCD's will be ensured before start of commissioning. Where required
temporary access shall be provided for VCd's.

2. Commissioning Manager ensures that all manpower deployed by Specialist agency is
competitive and sufficient to complete the TAB work.

3. All the test documentation will be recorded on the test sheets attached to the Specialist
commissioning procedures.

4. Manufacturer's Representative will be associated for start equipment and as required.

5. Status of Testing and commissioning will be maintained and reported periodically to Project
Managers. Consultant.

QUALITY CONTROL

Testing, adjusting and balancing of HVAC systems installed will be CM/SP/PE carried out as per the
specialist commissioning procedures attached by specialist commissioning agency.

QCE in coordination with Commissioning Manager and Project CM//PE/QCE Engineer notify to
Consultants for testing and commissioning of HVAC systems area wise for witnessing the same.
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CE in association with Commissioning Manager and Project Engineer will ensure that all the test
documentation is complete and signed off.

° Q

SAFETY
. Work will commence as per safety regulations laid down in the contract specification and project
safety plan.
*  Allpersonal protective equipment shall be used as appropriate according to the nature of job.
. Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
ATTACHMENTS:-

SEDER HVAC TAB METHOD STSTEMENT ALONG WITH REPORT FORMS.
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METHOD STATEMENT FOR ELUS! |
STATEMENT FOR FLUSHING & CHEMICAL TREATMENT
CHILLED WATER SYSTEM USHING & CHEMICAL TREATMENT

COPE AND PURPOSE

This "Method Statement" covers the on site flushing and chemical cleaning of the Chilled Water System
installed in JBR-Sector4 including towers and podium should be read in conjunction with approved material

submittal

| REFERENCE DOCUMENTS

iy

o Project Specifications

. Approved shop drawings (latest revision)

. Approved material submittals
GENERAL

Chilled water system inc des pipes, fittings and valves used for transportation of (_:hiiied water to FCU's , AHU S
through chilled water pumps. Flushing of system ensure removal of all contamination that may occur_durmg
manufacturing, storage and installation of piping. Chemical cleaning ensures the removal of om_des, oils and
greases by using chemicals such as acids, alkalis, complexing agents etc;. Continuous monitoring of the
condition of the cleaning solution by the cleaning specialist will be necessary throughout the chemical cleaning

process.
EQUIPMENT
o Chilled Water Pumps
. Temporary hoses for filling/ drainage

Temporary water tanks for disposal of chemical/ flushing water

| RESPONSIBLE PERSONNEL

AHEE MEP Coordinator

Sr. Project Endineer HVAC
Construction In-Charge.

Site Engineer/Site supervisor.
Personnel from specialist supplier
QA/QC Inspectors.

Safety officer

Site Foremen.

Electrician

Helpers




PROCEDURE:

PRE REQUISITES FOR FLUSHING:

1. Chemical cleaning of the system will not be undertaken until the system installation has been completed,
pressure tested and approved by consuitant, vented and filled with clean water, static and dynamic
flushing completed and circulating (system) pumps are availaole for operation.

ble access 10

2. Full access to all parts of system to be available, including access panels in ceilings, to ena

valves, drains and vents etc.

(secondary and tertiary) separately.
the circuits. Marked up schematic
for flushing are enclosed for
s for each circuit:

3. Flushing will be carried out for each tower & each chilled water circuit
A detailed procedure is indicated here, which is common for all
drawings for each secondary and tertiary chilled water circuit for each tower,
reference. Following points are identified and marked in the enclosed schematic drawing

Note: At present only one marked up schematic drawing tor CO 2 TO 2 tower, secondary circuit is |

attached for review & comments.

a) Number of floors covered in the circuit.

b) Number of Terminal units (Heat exchangers, AHUs, FCUs) at various

levels.

c) Fresh water filling point.

d)  Drain point from where the system water will be drained out.

Number of terminal units at various levels, where temporary bypass loops shall be |
|

provided.

4. Before flushing work commences ensure that:
a) All pipe ends are looped/ closed prior to filling the water. i

|

b) All valves except drain valves (gate/butterfly/globe/DRV/commissioning set valves) are fully | :
open. Drain valves will be closed. All 2 way control valves are fully isolated. Inlet and outtet*
valves for terminal units, where bypass loops are not provided will be closed to avoid flushing
water passing through the coils. Water will be drained from these units at the final stage of

flushing before adding final chemical.

c) All necessary temporary bypasses installed around terminal units (heat exchangers, AHU's and
FCU's) to be verified as fully open.




d) Sufficient fresh and clean water supply is available continuously with adequate pressure at water
filling point.

e) Drain points are properly connected / kept ready for connection to nearest drain point. Drain
points will be decided in consultation with plumbing / drainage department and will be approved
by Consultants.

f) Portable storage tanks to store drained water will be arranged, as required.

process is to provide acceptable water quality
f the systems and provide
management can

5. The objective of the flushing and cleaning treatment
(defined in 6.0) and internal pipe conditions that will permit the commissioning O
a foundation from which an effective ongoing regime of water treatment and system

commence.

cess the system will be offered for witnessing by the
water analysis, pressure readings and
ement of all witnessing

6. At all stages of the flushing and cleaning pro
Consultant. The witnessing will include water quality, water quality,
strainer, deposits. The witnessing will be a continuous exercise and the full involv
parties will be required. During every stage of flushing process, for each circuit, samples of water will be
taken from top & bottom level of each stage and tested an after satisfactory report next sage of flushing

will commence.

FLUSHING PROCESS:

Generally flushing will be carried out in following steps for each secondary an | d tertiary chilled water circuit.

A. STATIC FLUSHING:

1. Complete system to be filled with clean water from bottom most point of the system AND vented through
air vents at various locations and at the high points of the system

2. System pumps to be operated for a period of 1.2 hours to agitate any debris within the
system

3. With pumps switched 'off, drain system at lowest point(s) of system all drains and air vents to be opened
at same time to expedite the flushing. It is to be ensured that drain point ~is,,b&40d maximum to dram
any: large sized debris in side the system. Ensure that all system is &aiii6éd & no, water is remained inside

the pipes

4. Check. quality of drained water. Water be drained shall be collected in a separate tank (as required) and
then disposed off safely or will be drained in nearest manhole available.

5. Upon completion of draining, system to be re-filled and vented with cleans water




DYNAMIC FLUSHING

Once the entire system' is full of water, then valves at the branch connection to the riser at (fzac-ﬂ |
level/floor will be closed & only valves of top five levels/floors in the circuit and the plant room floor will be

opened for water circulation

The flushing velocities will be achieved by utilizing the installed circuit pumps. The number of. DUTP%
running will depend on the amount of the circuit being flushed. Prior to starting the pumps, directior

alignment and installation will be checked.

: : : i ncec
The removal of general contaminant from the system will be achieved by using a dynamic bala
flushing procedure.

System pumps will run and draw water to drain, but only at the rate at which clean water is ir.ltroduced. At
all times the system pressure will be maintained at such a level so as 10 exceed the static hgad. Thz
system will not be drained during the dynamic flushing, to prevent the induction of air, which could
accelerate the rate of corrosion, and also lead to air locks.

During this process, water will be drained from the lowest point at the rate fresh water. is introduced in ©
the system. Also during this process, all the strainers in each levelfloor will be opened & cleaned. Alsc
water will be drained from the end points to ensure that dirt is not settled in the system. After every 8 C
10 hours, valves at the branch connection from the riser of the top five levels/floors will be closed &
valves of next five (lower side) levels/floors will be opened for flushing. Same procedure will be followec
till all the levels/floors for the entire circuit are completed. After that finally, valves at the brancr
connection from the riser for all the levels/floors. for the entire circuit will be kept open for water circulation
for 3 t0.5 hours. During this process, all the strainers in each level/floor will be once again opened &
cleaned as required. At all the time during the entire process, water samples from top level & bottom level
of each stage in the system will be checked for water quality.

The aim of the flushing process will be to initially remove all large debris from the pipe work. The pumps
will be continually rotated during this process so the strainers can be cleaned. The flow in the pipes wi'l
be measured (through commissioning sets) and accordingly velocities will be recorded. These will be

monitored and the strainers shall be cleaned if flow decreases. The main isolating valves may be set 10
create a balanced flush.

All strainer screens within the system will be checked and cleaned at regular intervals during the flushing
process, until the screens no longer show any signs of contaminant.

Drain point will be kept as near to the filling point as possible to ensure that water is circulated
completely in the system. Water will be drained (and make up water is introduced at the same rate),

until it is as clean as the make up water. Dynamic Flushing will continue until water quality is at
acceptable levels (defined in 6.0),



[
| CHEMICAL CLEANING:

1. €l ' : . : ‘
| eaﬁlng (.:hemical M-235 will be introduced into the system. Refer to the attached table. M23
; remained in system for 24 hours and not to exceed 72 hours.

2. The chemical will be circulated throughout the system to establish 2
will be taken at the lowest point, highest point and intermediate floors
system (locations will be identified in chilled water riser diagram and to be approv
flushing) and tested at regular intervals.

(if necessary) and far point

3. The dynamic flushing process will then be carried out again for the entire circuit, until it is

contaminants. The parameter for acceptance of the system will be:
e TDS (total dissolved solids) - within 10% of incoming mains water.

° Iron - below 1 ppm.
e Visual - clear, bright and free from particulate matter.

cess, system to be re- filled with clea

4. Upon successful completion of the cleaning and flushing pro
81) and a chemical biocide (M-403)

and vented completely. Long term corrosion inhibitors (M-3
introduced into the system, in proportion to the system VO

building.

5. The corrosion inhibitor and biocide will be circulated throughout th
establish full circulation and correct concentration.

6. All temporary bypass loops wil
flushed. Heat exchangers, FCU / AHU coil conne

ACCEPTANCE CRITERIA

that:
Static Flushing

(1) The TDS levels achieved at the end of each high velocity flush are not greater than 10% above the

incoming mains water.
Dynamic Flushing

a) Before Cleaning Chemical Addition -
Water appearance : Clear, Yellowish.

5 to be

n even concentration. Water samples

s of the

ed prior to proceed with

free of

n water
will be

e system and tests undertaken to |

The acceptance criteria for the results of the witnessed measurements carried out in Clause 5.2.4 &5.3.3. are

134

jume. Refer to the attached table for each |
|

)

| be removed and all Heat exchangers, AHUs & FCU coils will be back |
ctions will be completed for normal working conditions.



Iron Level . Less than 10ppm.
TDS : within 10% of incoming mains water.

b) After Cleaning Chemical Addition - Water

appearance : Clear.
Iron Level : Less than 1 ppm.
TDS - within 10% of incoming mains water.

(2) The velocities during each high velocity flushing stage are in excess of 1.36 m/s in the largest pipe in the

system

DISPOSAL OF EFFLUENT:

The chemically treated water shall be discharged in to mobile tankers and discharged properly as per local

authority regulations.

QUALITY CONTROL

e Project Engineer along with Specialist supptier will monitor the flushing process and ensures that

same is in full compliance as per approved submittals.

Quality Control Engineer will coordinate with Consultant for all witnessing activities during chemical

cleaning process

SAFETY

Where chemical cleaning is being carried adequate notices will be displayed for * NO SMOKING" and

Warning Signs.

e All tradesmen engaged
personnel protective equipments will be provided.

e  Continuous monitoring will be carried out by trained operatives for any emergency actions.

will be given proper safety orientation for chemicals being used. And appropriate

e Ensure that good house keeping at all times.

13%
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Code No. : MS-PL-01

Method Statement
Concealed l)minagc l’iping




METHOD STATEMENT FOR CONCEALED DRAINAGE PIPING

SCOPE AND PURPOSE

This "Method Statement" provides the detailed account of the installation and testing of concealed drainage pipes
in toilets from Level 1 and up in all towers.

REFERENCE DOCUMENTS

. Project Specifications

. Approved shop drawings (latest revision)

. Approved material submittals
GENERAL

Installation of drainage pipes within the concrete slab in toilets, garbage rooms, balconies etc from level 1 and up
in towers, shall be done in accordance with the project specifications and drawings.

EGQUIPMENT

e Spirit Level, Water Level

e Measuring tape, Nylon twine

* Pipe cutter, Hack saw, Files, Trimmers etc

e Marking tools, Plumbers tool box, Hammers

RESPONSIBLE PERSONNEL

* Project Engineers

¢ Site Engineer/Site supervisor
e QA/QC Inspectors

e Safety officer

s Site Foremen

¢ Plumbers

* Helpers

METHOD OF PRE INSTALLATION

1. Approved materials shall be purchased in accordance with the approved shop PE / SS drawings and For
Construction Contract Specifications.




10.

Proper materials including pipes and fittings are to be selected and used PE / SS according to approved
shop drawing and good engineering practices.

Adequate stock of material, tools and tackles, testing equipments and PE / §S consumables along with
sufficient man power shall be arranged to carry out the work.

Site supervisors are to be provided with the civil work schedules for the following works:

Shuttering works
Bottom Reinforcement fixing works
Top Reinforcement fixing works and

e oo

Concreting works

Site supervisors are to be provided with the finished floor level as well as structural floor level by the
civil surveyors at site before starting marking of pipe line route on shuttering.

Ensure that the location of masonry walls, concrete walls, 'shafts, grid lines etc are marked by the main

civil contractor on slab shuttering.

Thickness of plastering, tiling etc with tile modules and thickness of screed and flooring are to be
finalized and produced at site before execution of piping work.

Ensure that the construction power and water for testing of pipes are provided by the main contactor near

to the work place

Safe and tidy work place, clear access to the work place, modes to shift material, tools and tackles etc

are to be ensured.

Civil works including reinforcement schedules should be designed to accommodate the drainage pipes
with proper slope and level.

 PIPING :

Main Contractor's Surveyor to mark the locations of Floor gullies, sanitary fittings etc as per approved
shop drawing and revised architectural drawing on shuttering before putting the reinforcement.
Information regarding completion of marking to be given to VL Supervisors etc.

Main Contractor to fix bottom reinforcement and inform VL supervisors. VL to install all pipes and fittings
as per approved shop drawing and as follows.

1. Ensure that the pipes are cut square before they are placed inside the reinforcement.
2. Use cleaning fluid on both surfaces to be joined. This removes all dirt and machine




release agents for the chemical soivent weld. Failure to do this can result in joint
failure.

Apply soivent cement evenly over mating surfaces of both pipe and socket.

insert pipe into socket with si:ght twisting action to fuli socket depth.

Surplus cement snou'd be removed with a cloth.

The joint shouid be firm enough to hangie in 5 minutes.

N oW

Pipe runs are to be piaced and 1ed to renforcement considering proper slope and gradient as per
approvec shop ¢rawings.

3. Pipes and fittings which are push it types are to be connected as follows

1. Lubricate the pipes cul 0 square and chamfered as well as fitings with rubber lubricant and push fit
o full socket gepth

2. Withdraw ppe & mm on waste svslem and 10 mm on soil system 1o allow for expansion.
3. Soil fitings with speo! ends shouit be mserted mio sockets 1o gepth marks engraved on spigot.
4. This procequre automalcally ailows (of eapans.on
5. Pipe runs are (10 De placed anad ted 1o remniorcemant consdanng proper siope and
gradent as pet approved shop drawings
4. Main Contractor to mstall Top rennforcamaent n the sab taking adequate care to ensure thal drainage

pipes  fitlings are not damagea disturbed atc VL (0 ensure that pipes are ted securely to boltom, top

reinforcement ana stirrups o that they are not dispiaced atl the ume of concreung.

5. All Fire Stopping related works to MEP services viz, pipes entening * axitng Fire rated Walls etc to be
done by Main Contracior.

TESTING :
1.Hydraulic testing of the pipes jointed with solvent .cement should be done after 1 hours of jointing.
2.Check for gradient and siope before filling water.
3.Extend one of the pipe ends to attain the required head of 1.5 m for hydraulic testing.
4.Compression type rubber piugs are’ to be used to plug all open pipe ends.
5.Fill the entire pipe network with fresh clean water up to the required height of 1.5 m from the highest point.
6.Keep the water with the head required for 6 hours for testing.

7.Check the joints for any leakage also the fall in water level in the Vertical Pipes. Any leakage found is to be
rectified immediately and tested again.



8.Concreting to be done only after hydraulic testing of pipes has hean successful and witnessed by the

engineer.

9.Concreting to be poured over the pipe using mortar pans and compacting to such that needies do not touch
the hydraulically tested pipes. Main Contractor to ensure that the pipes / fithrigs etc are not disturbed
during concreting operations. This is critical to ensure alignment of pipe work is mantaned as well as

preventing damage.

10. Water filled into pipes to be retained and monitored for the entire duration of concreting s6 that at any
displacement of joints and, subsequent leakages can be monitored.

11. If the above mentioned situations arise, concreting over that particular area is to be stocpped. 'and

rectification of displaced, pipes,' sealing of joints etc to be taken up immediately. Main contractor 1o wa

until the rectification is carried out properly to VL Supervisor/Foreman's satisfaction.

12. Follow items 1-8 above after rectfication.

POST INSTALLATION PROCEDURE

1. Ensure to prepare As-Built Drawings as soon as possible after the work is completed.

5 Location of the concealed drainage piping will be marked on the suffix as per As-built or recline (As- i
built marked up) drawings to avoid any drilling or related activity to prevent damage to the conceaiec

drainage piping.

QUALITY CONTROL

. QCE along with Project Engineer and site Supervisor will monitor that all components are installec as per |
the contract specifications and approved submittals.

® Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages of
work have been completed :-
- Ingpection of Piping installation and hydraulic testing

SAFETY

¢«  Work will commence as per safety regulations laid down in the contract speaification and project safety
plan.

e Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature of job.

e Housekeeping shall be of good standard and ali cut iengths and debris shall be removed.
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Code No. : MS-PL-02

Method Statement
Installation of Above Ground Drainage Piping




METHOD STATEMENT FOR INSTALLATION OF ABOVE GROUND
| DRAINAGE PIPING

SCOPE AND PURPOSE

This "Method Statement" covers the on site installation of above ground drainage piping and the requirements of
checks to be carried out.

| REFERENCE DOCUMENTS

. Project Specifications

. Approved shop drawings (latest revision)

. Approved material submittals
GENERAL

Above Ground drainage piping is generally be installed in podium, risers and lobby areas as per locations shown
in approved shop drawings.

| EQUIPMENT

Drilling Machine

Spirit Level

Measuring Tape

Nylon twine

Pipe Cutter, Hack Saw, Files Trimmers etc
Hammers

Ladders

Scaffolding

Hand tools of Tradesmen

e & © & @ © ® ° @

| RESPONSIBLE PERSONNEL

Project Engineer (Plumbing)

MEP Coordinator{Main Contractor)
Construction In-Charge

Site Engineer/Site supervisor
QA/QC Engineer

Safety Officer

Site Foremen

Helpers

® © ¢ o ® & @ ©




METHOD OF PRE INSTALLATION

Ensure that Above Ground Drainage Piping Material received are inspected and found acceptable as

per approved material submittal, are available to carry out the work.
Proper Material including pipes and fittings are to be selected and used in accordance with approved

shop drawings.
Ensure that all related material (Supports/Solvent Cement/Lubricants) of approved make is available

before carrying out any work.

° Prior to Commencement of work, areas and access will be inspected to confirm that si
commence the work and all relevant shop drawings dully approved for construction.

. All relevant documentation (Drawings) and Material applicable to particular section of w
checked by Site Supervisor prior to commencement of work.

. The Site Engineer/ Site Supervisor will give necessary instructions to tradesman
provide necessary approved construction/ shop drawings to latest revision along with coordinated lay

te is ready to
orks will be

(Plumber) and

outs.
. Ensure that location of grid lines, reference levels are marked by Main Contractor.

. INSULATION OF HORIZONTAL RUNS

3.1 Mark the route of above ground drainage piping on the soffit of slab.

3.2 Determine the position of support and fix the supports using anchor bolts and ensure that all
fixings (threaded rods, angles, clamps etc.) are straight and secure.

3.3 Install the Drainage pipes on to the supports. Ensure proper slope and gradient is maintained

for all horizontal runs of Drainage piping.
3.4 Install all pipes and fittings as per the following procedure .
e Ensure that the pipes are cut square before they are joined.

e Use cleaning fluid on both surfaces to be joined. This removes all dirt and machine release

agents for chemical solvent weld. Failure to do this can result joint failure. |
* Apply solvent cement evenly on mating surfaces of both pipes and socket.
e Insert pipe into socket with slight twisting action and full socket depth.
e Surplus cement should be removed with a cloth.

* The joint should be firm enough to handle in 5 minutes.




3.5 Pipes and fittings which are push fit types are to be connected as follows:

e Lubricate the pipes cut in square and chamfered as well as fittings with rubber lubricant
and push fit to full socket depth.

e With draw pipe 5mm on waste system and 10mm on soil system to allow it for expansion.

e  Soil fittings with spigot ends should be inserted into sockets to depth marks engraved on
spigots. This procedure automatically allows for gxpansion.

INSULATION OF VERTICAL RISERS

3.1 Ensure that the shafts are clear and through up to maximum 6 floors above.

3.2 Ensure that the required provision for maintenance of shaft piping is provided in the block work

as per approved drawing.
3.3 The inside faces of shaft to be finished before fixing of the vertical riser pipes.
3.4 Mark sure that proper working platforms are made for safe working inside the shaft.

35 Make sure that all pipes protruding out from the slab of the corresponding toilets are in

plumb.

3.6 Mark the location of vertical riser and fix the supports (as per approval) at intervals as

specified.

3.7 Fix the pipe fittings on the outlet pipes protruding from the slab and align to the plumb of the

vertical riser.

3.8 Joining of pipes and fittings will be carried out as per clause 2.4 & 2.5 above.

3.9 Fix the clamps (as per approval) to vertical riser pipes at specified intervals of 1.6M which are
already fixed to the structural members.

3.10 At every five (5) levels additional support with U- Clamp will be provided. Anchor supports to
be provided for vertical loads at each directional change.

Each directional change or water testing of riser pipes will be carried out after completing the

installation of riser pipe.
Riser to be tested with minimum 1.5m water head at eight point / air tested. While testing risers all
horizontal floor toilets / WP’s etc. will be disconnected / isolated.
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| QUALITY CONTROL

the contract specifications and approved submittals.

of riser pipes along with testing.

SAFETY

plan.
e Proper safety harness to be used and secured. if required.
e All personal protective equipment shall be used as appropriate according to the nature of job.
» Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
e Ensure that proper scaffolding/ ladders are available.

materials takes place.

e QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per :_:

e Work will commence as per safety regulations laid down in the contract specification and project safety

146 |

. Inspection Request (IR) shall be submitted to the Main Contractor/Consuitant after completion of installation |

e Ensure that shafts are adequately biocked above and below the working level, so that no fall of debris/




Code No. : MS-PL-03

Method Statement
Domestic Water (Hot & Cold) SuPply Pipigg




METHOD STATEMENT FOR DOMESTIC WATER (HOT & COLD) SUPPLY
PIPING

COPE AND PURPOSE

This "Method Statement" covers the on site installation, testing and insulation of the Domestic Water Supply
Piping including Secondary risers and the requirements of checks to be carried out.

REFERENCE DOCUMENTS

o Project Specifications

° Approved shop drawings (latest revision)

B Approved material submittals
GENERAL

Domestic Water Supply Piping System includes Hot Water Supply Piping. Cold Water Supply Piping, Risers,
fittings, valves and accessories used for supply of water to Toilets, Kitchen and Utility rooms.

EQUIPMENT

Drilling Machine

Cutter for PVC Pipes
Welding machine for PP-R
Pressure Test Pump
Hammers

Ladders

Scaffolding

Hand tools of Tradesmen

RESPONSIBLE PERSONNEL

Project Engineer (Plumbing)

MEP Coordinator(Main Contractor)
Construction In-Charge

Site Engineer/Site supervisor
QA/QC Engineer

Safety Officer

Site Foremen

Helpers

| METHOD OF PRE INSTALLATION

1. Ensure that approved materials are available to carry out the work.
148



2. Proper materials including pipes. fittings and associated accessories are with drawn from stores
according to approved shop drawing and good engineering practices.

3. Physical verification of materials will be carried out for any damages prior to taking from stores.

4. Prior to Commencement of work , areas and access will be inspected to confirm that Site is ready to
commence the work.

5. All relevant documentation (Drawings) and Material applicable to particular section of works will be
checked by Site Supervisor prior to commencement of work.

6. The Site Engineer/ Site supervisor will give necessary instructions to tradesmen (Pipe fitters/welders, 2~
provide necessary approved Construction/Shop Drawings along with coordinated layouts.

7. The Site Engineer/Foremen will also check that proper tools and equipment are available to carry out tr
work and are in compliance with contract specification.

8. The Site Engineer also explains the tradesmen regarding safety precautions be observed.

9. Prior to Hydrostatic Pressure testing, Site Engineer will ensure that calibrated pressure gauges are
available and are in good condition.

METHOD OF INSTALLATION

2 Foremen will carryout a site survey and mark the route of water supply Piping ( Hot & Cold) as per
approved shop drawings. In the event that there are any discrepancies or difficulties in executing th-
work, these will be brought to the notice of Project Engineer for corrective action.

2. Co-ordination with other trades will be carried out while marking the route of piping.

3 Determine the position of support and fix the supports using anchor bolts and ensure all fixing are
tight and secure. While drilling the soffits, ensure that there is no damage to embedded services in
the slab.

4. Any cut edges of angles, channels or threaded rods will be touch up with Zinc rich paint.

5. Install the pipes in position on the supports. Wherever possible pre-assembly of pipes and fittings =

ground level will be carried out.

6. Assemble the pipes and fittings as per approved shop drawing.

7. Assemble of U-PVC pipes and Fittings by using Solvent cement. Ensure that joints are clean
before applying solvent cement.

8. For joining of PP-R Pipes and Fittings manutacturer's recommendations will be followed (Copy

enclosed).



8.

10.

i

12,

13.

14.

15.

16

17

For fixing PEX pipes, ensure that wall chases are done properly by Main Contractor as per
locations shown in approved shop drawing.

Fix the female elbow with cover to be located at proper height as per approved shop drawing.
Ensure the line and alignment with wall tiling.

Install the PEX pipes with sleeves (Conduit) in the wall chases. Ensure that joint between PEX pipe
and female elbow is proper and leak free.

Fix the PEX pipe to Water supply lines by using male adaptors.

Spacing between supports / hangers will be maintained in accordance with latest approved shop
drawings/ manufacturer's recommendations

Ensure all open ends of pipes, fittings and valves are covered with polyethylene sheet before

leaving work space.

INSTALLATION OF VALVES AND ACCESSORIES

15.1 Install system valves and accessories as per latest approved shop drawings.

15.2  Ensure that system equipment, valves and accessories are secure and rigid.

153  The installation shall be done allowing sufficient access to all valves/ strainers/ gauges as

per Manufacturer's recommendations.
INSTALLATION OF WATER SUPPLY RISERS

16.1 Pipe sizes will be identified first as per latest approved shop drawing and shifted to respective

floors.

16.2 Install the supports as per approved Shop drawing/ Manufacturer's recommendations.
16.3  Joining of pipes will be carried out as per above procedure (refer clause 6.2.7 & 8).
16.4  After installation of risers check the pipeline for proper alignment and supports.

HUDROSTSTIC PRESSURE TESTING

17.1  Complete pipe work will be subjected to hydraulic pressure tested as per technical specification.
Depending on ongoing Construction activities sectional hydro testing will be under taken to meet
the requirements of the programmed. Test pressure will not be less than 1.5 times the working
pressures but not less than 1035 KPa (for Two hour period) which ever is greater. Prior to any
testing the system pressure will be shown on the pressure testing documentation.




17.2  Pressure gauges used for Pressure tasting will have valid calibration certificate.

17.3  After successful Pressure lesling ensures that piping system is fully drained and released for

insulation and other related aclivities.

18 INSULATION
18.1 Insulation of water pipe work will be carried out as per details as shown in approved subomitie ©

5 Thermal insulation of joints will be carried out after pressure testing.

i 18.2  Make sure that Pipes are clean before applying any insulation. Follow manufacturer’s
recommendation for insulation of water supply piping (copy enclosed).

18.3  Ensure thickness of insulation is as per approved drawing.

18.4 Identification Bands/ Labeling will be located at is at access panel locations.

| QUALITY CONTROL
. QCE along with Project Engineer and site Supervisor will monitor that all components are installed as ~--

the contract specifications and approved submittals.

. Inspection Request (IR) shall be submitted to the Main Contractor/Consultant for the following stages:-

o After completion of installation prior to Hydrostatic Pressure Test.
? o Pressure testing of piping
: o After completion of insulation before ceiling clousure.

SAFETY

e  Work will commence as per safety regulations laid down in the contract specification and proiect saf -,
plan.

s Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature of |ob.

» Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : MS-PL-04

Method Statement
Installation of Water Heaters




METHOD STATEMENT FOR INSTALLATION OF WATER HEATER

| SCOPE AND PURPOSE

| The scope and purpose of this method statement is to define the method of storage, handling, installation and

inspection of the Water Heaters as per specification and manufacturers instructions

REFERENCE DOCUMENTS

. Project Specifications
e Approved shop drawings (latest revision)
o Approved material submittals

EQUIPMENT

Drilling Machine
Cutter for PVC Pipes
Gloves

Spirit Level
Measuring Tape
Ladders

Scaffolding
Hand tools of Tradesmen

s & @ & & @ 0 o

RESPONSIBLE PERSONNEL

Project Engineer

Site Engineer/Site supervisor
QA/QC Engineer

Safety Officer

Site Foremen

Plumbers

Helpers

® & & ©® o o @

METHOD OF PRE INSTALLATION

4.1 Receiving

When received at site, heaters shall be checked for quantities, model numbers and physical
damages, if any discrepancies are noticed, inform supplier for replacement of the same.

e P&T Valves shall be checked for size, model and quantity.

Check for Test Certificates, Country of Origin Certificate, Spares (if any) and Operation and
Maintenance Manual for the supplied heaters.

e Request for Inspection shall be raised for Consultants inspection.




4.2

4.3

The storekeeper, engineer and QC Engineer of ETA shall conduct receiving inspection.

Any items found damaged or not found suitable as per the project requirements shall be quarantined,
non-compliant materials shall be clearly marked and stored separately to prevent any inadvertent use

until returned to vendor.

Storage

Upon completion of receiving QC inspection the heaters will be segregated model / size wise and

stored accordingly for easy retrieval.

Water heaters shall be stored on a flat surface in ventilated and covered area and protected from

dust.

Inlet, outlet and return point's blanks shall not be removed until ready for connection to pipe WOTK.

Manufacturer's instruction shall be strictly followed as applicable.

Storekeeper will be responsible for proper storage and maintenance of records, as required

Preparation

Check and ensure that the shop drawings used are latest and approved for construction.

Check coordination with other services prior to the installation. |

wer supplies routing locations in coordination water heater

Check the piping supports locations and po
truct the space around water heater for removal and

and piping layout and ensure it does not 00s
maintenance.

Ensure easy access and sufficient clearance for servicing and maintenance i.e. for replacement of
water heaters, thermostat, heating elements.

| METHOD OF INSTALLATION

16. Ceiling Suspended Water Heaters

Install the fabricated water heater support as per approved detalls.
Install the water heater on the support.

Remove the end caps on the inlet, outlet points. Complete the piping and valve package installation
as per approved drawings. .

Install the electrical power connections as per approved drawings.
Check and ensure availability of adequate access for removal and maintenance of water heater.
Provide grounding wiring as per approved drawings / suppliers instruction.

Ensure compliance to the manufacturers instructions while installing the water heaters.

After completion of the installation, Inspection Request shall be raised for Consultants approval.



17. Floor Mounted Water Heaters

QUALITY CONTROL

QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per
the contract specifications and approved submittals.

Inspection Request (IR) shall be submitted to the Main Contractor/Consultant after completion and water
heater installation and pipe connection.

SAFETY

Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate according to the nature of job.
Housekeeping shall be of good standard and all cut lengths and debris shall be removed.

Mark the locations of the Water Heater base frame and hole locations on the foundation.

Drill the suitable size holes in the foundations.

Install the water heater on the foundation.

Remove the end caps on the inlet, outlet points. Complete the piping and valve package installation
as per approved drawings.

Install the electrical power connections as per approved drawings.
Connect the P&T valve to the nearest floor drain.
Check and ensure availability of adequate access for removal and maintenance of water heater.

Provide grounding wiring as per approved drawings / suppliers instruction.

Ensure compliance to the manufacturers instructions while installing the water heaters.

After completion of the installation, Inspection Request shall be raised for Consultants approval.
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Code No. : MS-PL-05

Method Statement
Installation of Domestic Water Supply Pumps




METHOD STATEMENT FOR INSTALLATION OF DOMESTIC WATER

SUPPLY PUMPS

SCOPE AND PURPOSE

i1 instructions.

REFERENCE DOCUMENTS

EQUIPMENT

Drilling Machine
Cutter for PVC Pipes
Gloves

Spirit Level
Measuring Tape
Fork Lift, Crane
Scaffolding

Project Engineer

QA/QC Engineer
Safety Officer
Site Foremen
Plumbers
Heipers

The scope and purpose of this method statement is to define the method of storage, handling, installation and
inspection of the Domestic Water Supply Pumps and the controller as per specification and manufacturers |
|

o Project Specifications
4 Approved shop drawings (latest revision)
° Approved material submittals

Hand tools of Tradesmen

RESPONSIBLE PERSONNEL

) A e ——

Site Engineer/Site supervisor

METHOD OF PRE INSTALLATION

4.4 Beceiving

e When received at site, each pump, valves, control panels, float switches shall be checked for
quantities, Model Nos., physical damages etc. and notify supplier of any discrepancies for suitable
rectification or replacement

. Check for Test Certificates, Country of Origin Certificate, Spares (if any) and Operation and
Maintenance Manual for the supplied pumps.

1&



4.5

4.6

Request for Inspection shall be raised for Consultants inspection.

Valves shall be segregated as per sizes/models and stored on racks within a covered store.

Any items found damaged or not found suitable as per the proj
Non-compliant material shall be clearly marked and stored separate

until returned to vendor.

ly to prevent any inadvertent use

Storage

Pump shall be stored on a flat surface in well ventilated storage area.

Inlet and outlet flange blanks shall not be removed until ready for connection to pipe work.

Manufacturer's instructions shall be strictly followed as applicable.

If the pumps are stored for longer periods the shaft shall be periodically rotated and lubricated, if
required. | N i <

The stored pump should be inspected periodically for obvious conditions such as . s
parts theft, excess dirt buildup or any other abnormal condition.

anding water,

Storekeeper will be responsible for proper storage and maintenance of records, as required.

Preparation

Civil Contractor (AHEE) shall provide the foundations designed to meet the vibration and sound

control requirements.

Check and ensure that the shop drawings used are latest and approved for construction.

ETA shall co-ordinate the location of foundation as per approved shop drawings.

The foundation surface shall be flat and level and smoothly finished top surface.

locations and cable tray routing locations in co-ordination with pump and

Check the piping support .
hey are not obstructing the space around pump.

piping layout and ensure t

Ensure easy access and sufficient clearance for servicing and maintenance i.e for replacement of
pump, motor, pressure vessel.

METHOD OF INSTALLATION

Mark the locations of the pump base frame and hole locations.

e Drill the suitable size holes in the foundations.

e The pump and the other associated accessories including the piping manifold are pre-assembled on a
base frame. Shift tlje pumps to the place of installation in safe manner. Use hand trolley / folk-lift/ crane
as applicable/ required as per site conditions.

e Check and ensure free rotation of the shaft.

* Position the pump frame assembly on the foundation and fix the anchor fasteners.

ect requirements shall be quarantined.




L J

Water level the pump assembly by placing the shim plates below the base frame as required. After the

insiz?iiag?ﬂ the pump supplier shall recheck the gap between ' motor and pumps before testing as
applicable.

Position the pressure vessel and do the interconnecting pipe work as per approved drawings.
e Ensure proper coupling guards are provided if required.

» Complete the piping and valve package installation as per approved drawings. Remove the end caps
fixed on the inlet flange.

Install the electrical control panel and power connections as per approved 'f drawings.

Provide grounding wiring as per approved drawings / manufacturers instruction.

Follow the manufacturer's instructions while installing the pump.

After completion of the installation, it shall be checked and certified by the local p supplier.

QUALITY CONTROL

L QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per |
the contract specifications and approved submittals.

. Inspection Request (IR) shall be submitted to the Main Contractor/Consultant after completion and water |
heater installation and pipe connection.

SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

e Proper safety harness to be used and secured, if required. :
e All personal protective equipment shall be used as appropriate according to the nature of job. |
* Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. :

Method Statement
Installation of Sanitary Fixtures




METHOD STATEMENT FOR INSTALLATION OF SANITARY FIXTURES

SCOPE AND PURPOSE

This "Method Statement" covers the on site installation of sanitary fixtures,

'~ associated with sanitary ware.
 REFERENCE DOCUMENTS

e Project Specifications
s Approved shop drawings (latest revision)
e Approved material submittals

EQUIPMENT

Drilling Machine
Spirit Level

Nylon twine
Hand tools of Tradesmen

: RESPONSIBLE PERSONNEL

Project Engineer

Site Engineer/Site supervisor
QA/QC Engineer

Safety Officer

Site Foremen

Plumbers

Helpers

i

' METHOD OF PRE INSTALLATION
1

submittals and are available to carry out the work.

making a proper inspection report..

lifting and loading. Storage will be provided by the Main Contractor.

fittings and various accessories

Ensure that all Sanitary Ware and associated accessories supplied by Main Contractor are as per
approved material submittals and are inspected and found acceptable as per approved material

2. On receiving the Sanitary Ware for installation, careful inspection of material will be done for damage to
the material. Such damaged material will be returned to supplier through the Main Contractor after

3. The Sanitary Ware will be stocked in properly ventilated stores as per the recommendations of the
manufacturer. Care will be taken that no heavy material will be kept in overhead locations above the
storage space for Sanitary Ware to avoid any damages. While storing the Sanitary Ware metaito
ceramic contact will be avoided as.-possible. While storing sufficient spacing will be ensured for easy




L J

5. All relevant dvocumenlaltion drawings) and Material applicable to particular section of works will be
checked by Site Supervisor prior to commencement of work.

6. The Site Engineer/ Site Supervisor will give necessary instructions to tradesmen and provide necessary
approved construction/shop drawings of the latest revision along with coordinated layouts.

7. The Site Engineer/Foremen will also check that proper tools and equipment are available to carry out
the work and are in compliance with the contract specification.

8. The Site Engineer will also explain to the tradesmen regarding safety precautions to be observed.

METHOD OF INSTALLATION

1. Prior to starting the installation of Sanitary fixtures, fittings and accessories it will be eendSLrIr;Z?htohc?st all
pipe work in the toilets/kitchens are installed properly and tested according to gppflov L servic:es
and there is no damage to the pipe work In short all first fix and second fix of the plumbing
will be completed before sanitary wares are installed.

2. All pipe supports, valves, floor drains, floor clean out will

inage outlets will be checked for their compatibility with

be checked for accuracy of installation.

3. The locations and sizes of piping and dra
sanitary fixtures.

4. All other works, especially floor and wall tile work painting are completed prior to installation of
sanitary ware.

5. Ensure that all drainage pipe work is flushed out and debris removed from the pipe work.

6. Identify the models of Sanitary Ware to be installed as per approved drawings/submittals.

7. WATER CLOSET

Ensure that no damage has occurred due to transport to site, and all fittings, fixing screws are
available inside the packing.

e Fix the water supply angle valve to the pipe connection on the wall with escutcheon plate.
e Cut the soil drain pipe to the required length to fit the W.C. bowl outlet.

o Install the approved sealing flange connector supplied by the manufacturer on the drainage
outlet.

Place the closet in the locations and adjust to the dimensions as per
Approved shop drawing. Follow manufacturer installation instructions.
Mark the holes for fixing screws on the floor, and drill with correct size drill bit to the required depth.
Place the anchors in the drill holes.
e Clean the floor under the W.C. closet and put in place fixing studs carefully observing the levels
at all times.

» Seal the base of the water closet unit with approved sealant and allow it to dry.

e Assemble the flushing mechanism of the water cistern ensuring that all rubber seals for the screws
and water connecting pipes are in place.

¢ Connect the cistern with water supply angle valve using a connecting piece of pipe of appropriate



length supplied along with Sanitary ware.

» Fix the seat and cover to the W.C. bowl! using fixing screws provided by the manufacturer.

e Secure the W.C. unit against misuse/damage by using proper protection.

BIDET

e Check the location and position of bidet based on approved shop drawings.

e Re-examine the rough in connections for hot and cold water supply and waste outlet trap connection.

e Fix the angle valves with escutcheon plate on the rough in pipe connections for the cold and hot

water supply and tighten till flush to the wall.
pipe end

e Cut the waste outlet pipe to the required length and fix the waste coupling provided on the

as per manufacturer recommendations.

e Fix the mixer on the bidet and tighten the underside nut, connect the plug lever arm to the waste

coupling.

e Place the bidet in position and mark the holes for the fixing screws ensuring that waste opening IS

aligned with waste piping.

Drill the holes with correct size of drill bit to the required depth and anchor fasteners. On completion

clean the floor in position of the bidet.

e Place the bidet in position and insert the fixing sCrews in the holes and tighten them carefully.

« Connect the Bidet mixer and the angle vales by using a connection piece of pipe supplied and tighten
them with coupling nuts.

e Place the waste strainer in the drain opening of bidet.

s Apply sealant around the base of the bidet.

e Secure bidet against misuse/ damage by using proper protection.

BATH TUB

e Check the location and type of bath tub and mixer according to approved shop drawing.

e Examine the rough in piping connections for hot and cold water supply and waste out let. Check
the distances and tolerances as per approved shop drawing, and manufacturer's
recommendations.

e Mark the position of the bath tub and ensure the waste connection is centered with the waste
coupling and the height from the floor is correct as per approved drawing.

e Place the bath tub on block work as recommended by manufacturer.

® A_\djust the level of the tub using s spirit level and fix the waste strainer on the waste opening and
tighten the screws.
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10.

11.

Fix the bath i _

manufactlfretrL.j?E rf:/éil:g ?hya?'t?q{g?egi ;hrt]aocggcrete, mortar under and around it as recommended by

AFIBA, 7ol b Mt Contractor‘.rnage to the bath tub while carrying out civil works ‘
I

After civil works are com ion i
pleted and location is clean and ready, fix th '
shower, shower rail as per approved drawing. it e bath S eer ATAEDE

Protect the bath tub against any misuse/ damage by appropriate methods.

SHOWER TRAY

Examine the location and position of the shower tray according to the appr oved shop drawing. i
|'

ater supply to the shower mixer and waste

Check in rough in piping connections for hot and cold w
ved shop drawing.

piping connections for their locations according to appro
ust the level of shower tray

Place the shower tray in position and align the waste opening. Adj

using sprit level.
ening and tighten the SCrews.

he shower tray according to manufacturer's instructions and
ding tiling and wall finishes shower cubicles etc. as per

Fix the waste strainer on the waste op

Place the concrete mortar under t
complete the finishing works regar
approved shop drawing.

Place the protective coverings over shower tray and mixer.

WASH BASIN

Examine the location and place of wash basin as per approved shop drawing.

ash basin, check all dimensions, tolerances, and levels of the rough in

Identify the model of the w
water and drainage piping arée matching with the wash basin to be installed as per approved shop

drawing.

Mark the holes for fixing stud on the walls, using template provided by the manufacturer.
Drill the holes with the correct size of drill bit to the required depth and anchor fasteners in

position.
Place the threaded studs in the holes and fix the wash basins with washer and nuts.

Check the level of the wash basin by spirit level and coordinate the levels with counter top position.

Install bottle trap on waste out, fix the strainer on wash basin and tighten the strainer screw.

Connect to the waste pipe on the wall and fix the escutcheon plate supplied by manufacturer to
conceal piping joint.
Fix the angle valves for cold and hot water supply flush to the wall, using escutcheon plates

Install water mixer on the wash basin '
: and connect the mixer ; ,
the coupling nuts ensuring that installation is tidy. and angle valves by using tubes. Tighten
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After complete installation protect the wash basins from any misuse/damage. i
|

|

|
|
12. KITCHEN SINK |

* Check the rough in dimensions for cold and hot water supply and waste pipe ensuring that all pipe |
sizing and positions are as per approved shop drawings. |

e Identify the model of kitchen sink as per approved shop drawing and carefully transfer the unit to
installation location to match with counter top.

« Install the angle valves for hot and cold water supply. Place the kitchen sink in place and adjust its

level and location to match with counter top. Support the sink on counter top and apply silicon sealant |

around sink edges with the counter top.

e Connect the mixer with flexible hose to the angle valve and tighten them with coupling nuts.

e Connect the bottle trap assembly to the sink bowl and fit with the drain pipe in wall and seal the joint

with rubber sealing connector of appropriate size.

QUALITY CONTROL

° QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per

the contract specifications and approved submittals.

o Inspection Request (IR) shall be submitted to the Main Contractor/Consultant after completion of

Installation of sanitary fixtures.
SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

e Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature of job.

* Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
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Method Statement for Fire Fighfing Installation




Code No. : ME-FF-01

Method Statement
Installati_on of Pipes & Fitting§




METHOD STATEMENT FOR INSTALLATION OF PIPES & FITTINGS

SCOPE AND PURPOSE

This "Method Statement" covers the Installation of Pipes and. Fittings. This will also ensure workmanship anc

conforms to Contract documents.

REFERENCE DOCUMENTS

® Project Specifications

. Approved shop drawings (latest revision)

. Approved material submittals
GENERAL

Installation of Sprinkler and Fire Fighting Pipes and Fittings for the Podium and the Towers, shall be done in
accordance with the project specifications and drawings.

EQUIPMENT

Electric Pipe Cutter

Threading Machine

Grooving machine

Welding machine

Grinding Machine

Chain Block

Electric Drill and Extension Cable
Pipe Wrenches & Spanners
Spirit Level

Plumb Bob

Trolley

Mobile Scaffolding and Aluminum ‘A’ Ladders

®

RESPONSIBLE PERSONNEL

e Project Manager
Project Engineers

Site Engineer/Site supervisor
QA/QC Inspectors

Safety officer

Site Foremen




METHOD OF PRE INSTALLATION

Pipe Fitter
Helpers

17,

12.

13.

14.

13.

16.

17,

18.

Approved materials shall be purchased in accordance with the approved shop drawings and For
Construction Contract Specifications.

Proper materials including pipes and fittings are to be selected and used according to approved shop
drawing and good engineering practices.

Adequate stock of material, tools and tackles, testing equipments and consumables along with sufficient
man power shall be arranged to carry out the work.

Prior to start of activity, area and access will be inspected to ensure that the area is ready for the work to
start.

Ensure that all openings are in correct location and as per approved drawings.

Ensure that the construction power and water for testing of pipes are provided by the main contactor near
to the work place

Safe and tidy work place, clear access to the work place, modes to shift material, tools and tackles etc
are to be ensured.

Gauges used for testing to be calibrated.

INSTALLATION PROCEDURES

i,

Ensure that all tools needed for Installation are ready.

Layout for Pipe Supports locations based on the approved drawings are by means of a chalk line to
ensure straightness & run parallel to alignment of adjacent building surfaces.

Measure locations of Supports and drill concrete slab and fix anchor bolts, continuous thread rod and
ring hangers.

Pipe Risers will be supported by means of angle supports anchored to the floor slab or shear wall with
u-bolts, nuts and washers.

Cross mains will be supported by means of ring hangers with nuts and washers suspended continuous
threaded rod anchored to the concrete ceiling slab.

169



6. Cross mains will also be supported by rigid supports using steel angles with u-bolts which will be

anchored to the concrete ceiling slab.
4! Pipe work will rest freely on supports and aligned properly before final connection.

8. Valves and other in line equipment will be installed where indicated in the approved drawings and as

per Manufacturer's recommendation.
9. Install Automatic Air Release Valve at high point of the system as required.
10.  All Fire Stopping related works on Fire Protection sleeves are to be done by Main Contractor.

11.  Pipe ends and Equipment to be covered with polyethelene cover ensuring that no dirt will go inside.

| JOINTING METHOD:

1. By using Electric Pipe Cutter, cut the desired length of pipe to be joined and ensure the cut end of
pipe is square and burr free.

2. For 85mm dia. and larger pipes, cut the pipe to suitable length and roll groove and bevel both ends
by grooving machine.

3. For 50mm dia. and smaller, cut the pipe to suitable length and thread both ends by threading
machine for fixing threaded fittings.

4. On threaded pipes apply Boss White and Teflon Tape, fix and tighten pipe and fitting using pipe
wrenches.

5. Remove all dirt and moisture from pipe ends.

POST INSTALLATION PROCEDURE

3. Ensure to prepare As-Built Drawings as soon as possible after the work is completed.

| QUALITY CONTROL

. QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per
the contract specifications and approved submittals.

. Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages of |
work have been completed :-
- Inspection of Piping instaliation and hydraulic testing




H SAFETY

Work will commence as per safety regulations laid down in the contract specification and project safety ‘

plan.
Proper safety harness to be used and secured, if required.
All personal protective equipment shall be used as appropriate according to the nature of job.

Housekeeping shall be of good standard and all cut lengths and debris shall be removed.

4 "Ya4



Code No. : ME-FF-02

Method Statement
Installation of Sprinklers

179



SCOPE AND PURPOSE |

This "Method Statement” covers the Installation of Sprinklers. This will also ensure workmanship and conforms to |

METHOD STATEMENT FOR INSTALLATION OF SPRINKLERS

Contract documents.

REFERENCE DOCUMENTS

® Project Specifications

° Approved shop drawings (latest revision)

° Approved material submittals
GENERAL

Installation of Sprinklers shall be done in accordance with the project specifications and drawings.

EQUIPMENT

e Sprinkler Wrench

e Pipe Wrenches & Spanners

e  Spirit Level

e Mobile Scaffolding and Aluminum ‘A’ Ladders

RESPONSIBLE PERSONNEL

¢ Project Manager

e Project Engineers

e Site Engineer/Site supervisor
e QA/QC Inspectors

» Safety officer

s Site Foremen

e Pipe Fitter

e Helpers

METHOD OF PRE INSTALLATION

Construction Contract Specifications.

|
|
1. Approved materials shall be purchased in accordance with the approved shop drawings and For I



2, Proper materials which include all types of Sprinklers are to be selected and used according to approved

shop drawing and good engineering practices.

3. Adequate stock of material, tools and tackles, testing equipments and consumables along with sufficient man

power shall be arranged to carry out the Work.

4. Prior to start of activity, area and access will be inspected to ensure that the area is ready for the work to

start.
& Installed False Ceiling Grids is a pre-requisite for Pendent Sprinkler Droppers to be installed, without

Ceiling reference Sprinkler Droppers cannot be installed.
Installed Bulk Head Frames is a pre-requisite for Sidewall Sprinklers to be installed.
& Final Elevation of Air Grilles as per Site Condition is a pre-requisite for Sidewall Sprinklers to be installed.

-
.,

-

5. Ensure that all openings are in correct location and as per approved drawings. Properly coordinated |
Approved Sprinkler Drawings and Approved Reflected Ceiling Plan Drawings is required '

6. Ensure that construction power and water for testing of pipes are provided by the Main Contactor near to the
work place.

7. Safe and tidy work place, clear access to the work place, modes to shift material, tools and tackles etc. are
to be ensured.

INSTALLATION PROCEDURES

1. Ensure that all tools needed for Installation are ready.
2.  Apply necessary Teflon Tapes and Shellac on the Sprinkler thread.

3.  For Standard Upright and Pendent Sprinklers, mount the Sprinkler into the 25mm x 15mm reducer finger
tight, after ensuring alignment; tighten by using Sprinkler Wrench and Pipe Wrench. Install Sprinkler
Guard where required.

4. For Concealed Pendent Sprinklers, mount the Sprinkler into the 25mm x 15mm reducer finger tight, after
ensuring alignment; tighten by using Sprinkler Wrench and Pipe Wrench.

5. For Sidewall Sprinklers, mount the Sprinkler (with the inner escutcheon plate in place) into the 25mm x

15mm reducer finger tight, then tighten by using Sprinkler Wrench and Pipe Wrench, ensure alignment by
using Spirit Level mounted on the deflector.

After Sprinkler is properly installed wrap Sprinkler with masking tape to protect from being painted
when Bulkhead and walls are painted.




[o— e

6. Upon False Ceiling, Bulkheads and Walls are finally painted, Concealed Sprinkler Head Covers shall be
installed and Sidewall Sprinklers wrapping shall be removed and install Wall Escutcheon plates.

JOINTING METHOD:

6. Remove all dirt and moisture from pipe ends.
7. Apply Teflon Tapes on Sprinkler thread, fix and tighten and by using Sprinkler Wrench and Pipe Wrench.

POST INSTALLATION PROCEDURE

4. Ensure to prepare As-Built Drawings as soon as possible after the work is completed.

QUALITY CONTROL

] QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per
the contract specifications and approved submittals.

L Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages of
work have been completed -
- Inspection of Piping installation and hydraulic testing

SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

e Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature of job.

* Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : ME-FF-03 ’[@\

Method Statement
Installation of Fire Hose Cabinets




SCOPE AND PURPOSE

METHOD STATEMENT FOR INSTALLATION OF SPHi#e-RHE F-HC

This "Method Statement" covers the Installation of Fire Hose Cabinets. This will also ensure workmanship and |

conforms to Contract documents.

REFERENCE DOCUMENTS

. Project Specifications

. Approved shop drawings (latest revision)

J Approved material submittals
GENERAL

Installation of Fire Cabinets shall be done in accordance with the project specifications and drawings.

| EQUIPMENT

e Hole Saw

e Electric Drill and Ext. Cable
e« Spanners

e Pipe Wrenches & Spanners
e Spirit Level

RESPONSIBLE PERSONNEL

e Project Manager

e Project Engineers

e Site Engineer/Site supervisor
e QA/QC Inspectors

e Safety officer

e Site Foremen

e Pipe Fitter

* Helpers

METHOD OF PRE INSTALLATION

1. Approved materials shall be purchased in accordance with the approved shop drawings and For
Construction Contract Specifications.




2. Proper materials which include all types of Sprinklers are to be selected and used according to approved
shop drawing and good engineering practices.

3. Adequate stock of material, tools and tackles, testing equipments and consumables along with sufficient man
power shall be arranged to carry out the work.

4. Prior to start of activity, area and access will be inspected to ensure that the area is ready for the work to

start.
5. Ensure that all openings are in correct location and as per approved drawings.

6. Ensure that construction power and water for testing of pipes are provided by the Main Contactor near to the

work place.

7. Safe and tidy work place, clear access to the work place, modes to shift material, tools and tackles etc. are

to be ensured.

INSTALLATION PROCEDURES

1. Ensure that all tools needed for Installation are ready.

5 Drill the holes for fixing anchors and bolts. Ensure that the Bottom of the Cabinet is mounted 300mm above

the finished floor.
| 3. Mount the Cabinet, ensuring vertical and horizontal alignments.

4. Mount the Fire Hose Reel into the Cabinet and connect the 25mm dia. Hose to the lock shield valve.

5. Wind the 25mm dia. Hose into the reel

6. Mount the Fire Rack into the Cabinet and connect the 65mm dia. Hose and Nipple to the Pressure Reducing ':

Valve. I
;u
7. Hang the 65mm dia. Fire Hose and Nozzle in the Hose Rack properly. ii

8. Powder Fire Extinguishers beside the 65mm dia Fire Hose in the lower compartment of the Cabinet.

OINTING METHOD:

1. Remove all dirt and moisture from pipe ends.




| s
2. Apply necessary Boss White and Teflon tape on Threads and install the water supply pipe nipple,

pressure reducing valve and lock shield valve by using pipe wrenches.

POST INSTALLATION PROCEDURE

1. Ensure to prepare As-Built Drawings as soon as possible after the work is completed.

QUALITY CONTROL

® QCE along with Project Engineer and site Supervisor will monitor that all compenents are installed as per

the contract specifications and approved submittals.
] Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages of
work have been completed :-

a. Inspection of Piping Installation

b. Witness Hydrostatic Testing

¢. Final Painting Tuch-up

SAFETY

Work will commence as per safety regulations laid down in the contract specification and project safety

plan.
e Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate according to the nature of job.
Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : ME-FE-04

Method Statement
Hydro-Static Testing of Sprinklers




METHOD STATEMENT FOR HYDRO-STATIC TESTING OF SPRINKLER

SCOPE AND PURPOSE

also ensure workmanship and conforms to Contract documents.

' REFERENCE DOCUMENTS

. Project Specifications

. Approved shop drawings (latest revision)

o Approved material submittals
GENERAL

Hydro-static Testing of Sprinkler & Fire Fighting Piping Network shall be done in accordance with NFPA 13 & 14
requirements & Project Specifications & Drawings.

EQUIPMENT

e Pressure Pump

e Pressure gauge with Isolating Ball Valve

e Air Release Valve

e 25mm dia. Water Hose

e Aluminum ‘A’ Ladder & Complete Pipe Fitter's Tools

RESPONSIBLE PERSONNEL

e Project Manager

* Project Engineers

e Site Engineer/Site supervisor
¢ QA/QC Inspectors

» Safety officer

¢ Site Foremen

» Pipe Fitter

¢ Helpers

‘| METHOD OF PRE INSTALLATION

1. Ensure that all Sprinkler & Fire Fighting Piping Networks are inspected and accepted by Consuitant prior to

This "Method Statement" covers the Hydro-static Testing of Sprinkler & Fire Fighting Piping Network. This will



|

conducting Hydro-static Test.

Ensure all Equipment such as Pressure Pump, Tools and tackles, testing equipments and consumables

along with sufficient Manpower shall be arranged to carry out the work.

Prior to start of activity, area and access will be inspected to ensure that the area is ready for the work to

start.

Ensure all open ended pipes of the Piping Network to be Pressure tested shall be properly plugged. Install
the Pressure Gauge, Air Release Valve and Isolating Ball Valve at the Remotest Point for Pressure reading

and Flushing. Connect the Pressure Pump to the System

Connect the 25mm dia. Water Hose to the source of Water, with the Isolating Valve at the remotest open, fill

the Piping Network with Water and flush the Piping Network until water is satisfactory clear.

!
Shut-off the Isolating Valve, remove the water hose and plug the valve.
shift material, tools and tackles etc. are

Safe and tidy work place, clear access to the work place, modes to

to be ensured.

Ensure that Pressure Gauges are calibrated with valid certificates.

INSTALLATION PROCEDURES

1.

Ensure that all Equipment / Tools and Water are ready.

Fill up the Pipingl4etwork with Water, then with the use of the Pressure Pump slowly build up the pressure in

the System and ensure trapped air is released thru the Air Release Valve. Check for leaks, inspect all

Fittings while building-up the pressure.

Disconnect the Pressure Pump from Piping Network and keep away from Testing Area.

Repair leaks and defects, if any, and re-test the Piping Network as follows;
a. Low Pressure Line at 200 psi (13.8 bar) pressure for 2 hours.
b. High Pressure Line at 456 psi (31.4 bar) pressure for 2 hours.

Ensure that during Hydro-testing, calibrated Pressure Gauges are used as follows;
a. Range at 300 psi for low pressure line.

b. Range at 600 psi for high pressure line.

Pressure testing documentation shall be submitted along with Inspection request.



6. Fill up the Inspection Request and ensure that all Signatures above Names of Witnesses are taken after
satisfactory result is completed.

QUALITY CONTROL

° QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per

the contract specifications and approved submittals.

® Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages of
work have been completed :-
d. Inspection of Piping Installation and Hydraulic Testing.

SAFETY ”
e Work will commence as per safety regulations laid down in the contract specification and project safety If
plan. |

e Proper safety harness to be used and secured, if required.

e All personal protective equipment shall be used as appropriate according to the nature of job.

e Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Code No. : ME-FF-05

Method Sfatement
Installation of Fire Alarm System
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. METHOD STATEMENT FOR INSTALLATION OF FIRE ALARM SYSTEM

SCOPE AND PURPOSE

accessories and the requirements of checks to be carried out.

REFERENCE DOCUMENTS

e Project Specifications
® Approved shop drawings (latest revision)
. Approved material submittals

GENERAL

Fire alarm system integrated with voice alarm system incluce fire/smoke detection, smoke damper monitoring,
emergency voice evacuation system with paging system and firefighter's emergency telephone system. It will be
| ensure that complete system shall meet the requirements of Local Civil Defence Authority Regulations.

EQUIPMENT

e Electrician hand tools
e Scaffoldings

* Nylon slings

*» Measuring Tape

e« (Calibrated Megger

RESPONSIBLE PERSONNEL

e Project Manager

* Project Engineers

e Manufacturer’s authorized representative
e Site Engineer/Site supervisor

*  QA/QC Inspectors

e Safety officer

e Site Foremen

e Electrician

¢ Helpers

This "Method Statement” covers the site installation of Fire alarm system complete with all relevant devices and |




| METHOD OF PRE INSTALLATION
METHOD

Ensure that approved Materials are available to carry out the work.

Fire alarm system components with accessories received at site will be inspectedlas per approved
material submittal. In case of any damage, the same should be brought to the notice of supplier for
suitable resolution/replacement.

Physical verification of materials will be carried out for any damages prior to taking from stores and also

prior to installation.

Prior to Commencement of work, areas and access will be inspected to confirm that Site is ready to

commence the work.

All relevant documentation (Drawings and Materials) and Material applicable to particular section of work
will be checked by site Supervisor prior to commencement of work.

The site Engineer/ site Supervisor will give necessary instructions to tradesmen (Electricians) and provide

necessary approved construction/shop drawings.

The site Supervisor/Foremen will also check that proper tools and equipment are available to carry out

the work and are in compliance with the contract specification.

The site Supervisor will also explain to the tradesmen regarding safety precautions to be observed.

The site Supervisor and QC Engineer will ensure that calibrated Megger is available at site for testing.

INSTALLATION PROCEDURES

2.1

2.2

23

2.4

General
All installations shall be carried out as per the Project specifications and CI/SS/FM the applicable wiring

practices as per BS 5839

CABLE INSTALLATION

Ensure that cable containment (where applicable) as per approved shop drawing is installed, inspected

and cleared for wire pulling.

Fire alarm cables will be directly cleated to soffit where there is no separate ELV containment is available

in the areas covered by false ceiling, in private / core lobbies and car park areas.

Cable pulling through conduits from the drum end to the other end of the duct manually by using spring

wire.

Ensure sufficient length of cable is maintained to connect to the device as per the approved shop
drawings, before cutting the cable on both sides of conduit.




| I

25 Upon completion of cable pulling. Inspection Request(IR) will be raised to Main contractor/Consultant.

26 Perform insulation resistance test for each segment of cable and ensure the continuity of all cable cores.

3. INSTALLATION OF FIELD DEVICES AND CONTROL PANEL |
2.1 Manual call points, Smoke detectors, Heat detectors, Strobe light / Sounders:

e Install Manual call points as per approved construction drawings and manufacturer's instructions.

e Terminate cable to the device.

e Check the sound ness of installation and alignment of devices.

« Device addressing by software using auto addressing feature. So separate labeling is notr equired. This
will be carried by Manufacturer's authorized representative.

2.2 Monitor Module:

» Install Monitor Module as per approved construction drawings and manufacturer's instructions.
e Check the soundness of installation and alignment of the device.

e Al the monitor modules to be installed near by the system from where it gets the input.

e Terminate the cabling to the device.

2.3 Line isolator and interface unit for flow switch:
Install the device as per approved construction drawings and manufacturer's instructions.

Terminate cable to the device.
Check the sound ness of installation and alignment of devices.

2.4 Fire alarm control panel:

» Check the control panel and its internal components before installation for any damage.
¢ Install the device as per construction drawings and manufacturer's instructions.

¢ Check the soundness of installation and alignment of panel.

* Check the battery and its terminals.

s Complete the Cabling terminations (except power supply and battery connection).
* (lean inside the control panel.

4. Power Separation:

» Fire detection cables shall not be placed along side power cables or share the same conduit, channel

or sleeve with electrical apparatus.

* Cable runs shall be installed at least 450mm from the nearest source of electromagnetic interference.



5. Labelling : :

|

o Labels for all cables will be attached according to the specifications. Concealed cabling, due to space |
restrictions will be tagged with device address at the termination end.

6. Cable Records:

e Correct conductor polarity shall be maintained during connection to devices.
e |dentification at the Main fire Alarm Panel and associated connector blocks shall be in accordance with

standard industria! Practices.

« Prepare as -built drawings after completion of instaliations to allow Commissioning team to WOorK.

7. Cable Testing:
e All cables shall be insulation tested using calibrated instruments.

e Any defects in the cabling system installation shall be replaced In order to ensure complete

performance under installed conditions.

o Al test results shall be recorded as per the format given and shall be signed by Main contractor and

consultant.

QUALITY CONTROL

| . QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per

the contract specifications and approved submittals.

. Inspection Request (IR) shall be submitted to the Main Contractor/Consuitant during the following stages of
work have been completed :-
e. After completion of instaliation of Fire alarm cable for a particular area/section.
f.  For testing of Fire alarm cables.
g. Installation of Field devices particular area or section of works.
‘ h. Installation of Fire Alarm Panel.

:!§AFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

» Proper safety harness to be used and secured, if required.

s All personal protective equipment shall be used as appropriate according to the nature of job.

e Housekeeping shall be of good standard and all cut lengths and debris shall be removed.

o Use of proper scaffolding while installing devices on soffit to be ensured.

400
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Method Statement
Installation of Zone Control Valve Assembly
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|METHOD STATEMENT FOR INSTALLATION OF ZONE CONTROL VALVE
| ASSEMBLY

| SCOPE AND PURPOSE

This "Method Statement" covers the Installation of Zone Control Valve Assembly. This will also ensure
workmanship and conforms to Contract documents.

REFERENCE DOCUMENTS

. Project Specifications
. Approved shop drawings (latest revision)
. Approved material submittais

| GENERAL

Installation of Zone Control Valve Assembly shall be done in accordance with the project specifications and

| drawings.

 EQUIPMENT

e Chain Block

¢ Electric Drill

¢ Hole Saw and Extension Cable
e Pipe Wrenches & Spanners

e Torque Wrench

e Spirit Level
e Plumb Bob
e Trolley

¢ Mobile Tower Scaffolding & Aluminum “A” Ladders

| RESPONSIBLE PERSONNEL

* Project Manager

* Project Engineers

* Site Engineer/Site supervisor
* QA/QC Inspectors

* Safety officer

¢ Site Foremen

¢ Pipe Fitter

¢ Helpers

19
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METHOD OF PRE INSTALLATION

7.

INSTALLATION PROCEDURES

Approved materials shall be purchased in accordance with the approved shop drawings and For
Construction Contract Specifications.

Proper materials such as Butterfly Valves, Water Flow Switches, Pressure Gauges, Isolating Gate
Valves, Inspectors Test Connections & Drains including pipes and fittings are to be selected and used
according to approved shop drawing and good engineering practices.

All material, tools and tackles, testing equipments and consumables along with sufficient man power shall

be arranged to carry out the work.

at the area is ready for the work to

Prior to start of activity, area and access will be inspected to ensure th

start.
Ensure that all openings are in correct location and as per approved drawings.
ower and water for testing of pipes are provided by the Main Contactor

Ensure that the construction p

near to the work place.

Safe and tidy work place, clear access to the work place, modes to shift.

Mount the Butterfly Valve on the grooved pipes and fix the couplings and then tighten the bolts and nuts by

torqgue wrench.

Measure and mark then drill hole (by hole saw) where the Water Flow Switch is mounted then tighten the

bolts & nuts by torque wrench.
Before mounting the switch clean inside pipe either side of hole.

Measure and mark then drill holes (by hole saw) where the outlet tee for the Inspector Test Connection
piping is connected then tighten bolts & nuts by torque wrench. Apply Boss White and Teflon Tapes on the
threads and install the Inspector Test Connection & Drain and Union.

Measure and mark then drill hole (by hole saw) where the outlet tee for the pipe nipple is connected then
tighten boits & nuts by Torque Wrench. Apply Boss White and Teflon Tapes on the pipe nipple threads and |
install the Isolating gate Valve and Pressure Gauge. 1

Ensure that all tools needed for Installation are ready.



POST INSTALLATION PROCEDURE

1. Ensure to prepare As-Built Drawings as soon as possible after the work is completed.

QUALITY CONTROL
|

QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per
the contract specifications and approved submittals.

Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages of
work have been completed :-

i.  Inspection of Piping Installation and Hydraulic Testing

SAFETY

Work will commence as per safety regulations laid down in the contract specification and project safety
plan.

e Proper safety harness to be used and secured, if required.

All personal protective equipment shall be used as appropriate .E.iccording to the nature of job.
Housekeeping shall be of good standard and all cut lengths and debris shall be removed.
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'METHOD STATEMENT FOR INSTALLATION OF PRESSURE REDUCING

VALVE STATION

SCOPE AND PURPOSE

This "Method Statement" covers the Instailation of Pressure Reducing Valve Station.. This will also ensure

workmanship and conforms to Contract documents.

REFERENCE DOCUMENTS

. Project Specifications
. Approved shop drawings (latest revision)
° Approved material submittals

| GENERAL

Installation of Pressure Reducing Station shall be done in accordance with the project specifications and

|| drawings.

| EQUIPMENT

Grinding Machine

Chain Block

Electric Drill and Extension Cable
Pipe Wrenches & Spanners

e Torque Wrench

Spirit Level

Plumb Bob

Trolley

¢  Grooving Machine

RESPONSIBLE PERSONNEL

e Project Manager
* Project Engineers

Site Engineer/Site supervisor
QA/QC Inspectors

Safety officer

Site Foremen

Pipe Fitter

Helpers




METHOD OF PRE INSTALLATION

8. Approved materials shall be purchased in accordance with the approved shop drawings and For
Construction Contract Specifications.

9. Proper materials such as PRV’s, OS&Y Gate Valves, Pressure Gauges, Isolating gate valves ir_10|UdilﬂQ
pipes and fittings are to be selected and used according 10 approved shop drawing and good engineerng

practices.

i ici I
10. All material, tools and tackles, testing equipments and consumables along with sufficient man power sha

be arranged to carry out the work.

. i K
11. Prior to start of activity, area and access will be inspected to ensure that the area is ready for the work to

start.
12. Ensure that all openings are in correct location and as per approved drawings.

13. Ensure that the construction power and water for testing of pipes are provided by the Main Contactor

near to the work place.

14. Safe and tidy work place, clear access to the work place, modes to shift.

INSTALLATION PROCEDURES

9. Ensure that all tools needed for Installation are ready.
10. Mount the Gate Valve on the flange with the gasket and all bolts in place then tighten all nuts by fingers.

11. Mount the pipe Spool with pipe nipple for Pressure Gauge with the gasket and all bolts in place then tighten
nuts by fingers.

E
12. Mount the Pressure Reducing Valve on the flange with the gasket and all bolts in place then tighten nuts by |
fingers.

t
13. Mount the Pipe Spool with Pipe nipples for pressure gauge and safety relief valve with gasket and all bolts in
place then tighten nuts by fingers.

14. Install the By-pass by repeating items 2 to 5.

15. Tighten all bolts and nuts alternately to ensure alignment by using a torque wrench.




16. Apply Boss White and Teflon Tapes on pipe nipples and install Isolating Valves and Pressure Gauges and
Pressure Relief Valve.

17. Support the Pressure Reducing Station properly as specified.

POST INSTALLATION PROCEDURE

5. Ensure to prepare As-Built Drawings as soon as possible after the work is completed.

|
| QUALITY CONTROL

. QCE along with Project Engineer and site Supervisor will monitor that all components are installed as per

the contract specifications and approved submittals.

e Inspection Request (IR) shall be submitted to the Main Contractor/Consultant during the following stages of

work have been completed :-
a. Inspection of Piping Instaliation and Hydraulic Testing

SAFETY

e Work will commence as per safety regulations laid down in the contract specification and project safety

plan.
e Proper safety harness to be used and secured, if required.
 All personal protective equipment shall be used as appropriate according to the nature of job.

e Housekeeping shall be of good standard and all cut lengths and debris shall be removed.




Building Automation ,Networking & Communication

We are Interested to visit and meet Electrical , MEP Consultants Building Infra Developers, Solar Power Developers and Solar Project Handling
EPC Companies.
Link Vue System is Known Professional Team of Technical believes on Offering Genuine and Right Products.(www.linkvuesystem.com)
We Offer Design Engineering Supply and Installation Supports by Professionals
Scope Of Products
Earthing for DC Arrays
Surge Protection Devices
MC 4 Connectors with and Without Fuses
Networking LAN Fiber , Wireless and GSM Solutions, Liu’s Patch Cord
Smart Data Loggers, Protocol Converters , Protocol to FO Converters
Lithium Battery Package for High Energy Storage System
Weather Monitoring Stations
DRONE Survey for Project and Maintenance of Panel Health
CCTV ,Fire Alarm ,Access Controls, Security Systems, PIDS Fencing ,Smart Parking Managemt Solution.
AMC for Above
Special Project for Electric Vehicles
Connectors CCS ,GBT and CHAdeMO,
Cables for Electric Vehicles
Cable Harness for Electric Vehicle's and Charging UNIT. B,
Electric Vehicle Charger 3KW -250KW AC Charging , DC Charging o
CAE Power Connectors 16Amps -400 Amps kS
Free Dom Connectors for Low Voltage Cables :
Plz Confirm your Availability and Place for meeting in Advance | 5 o
Mail : manav.chandra@linkvuesystem.com , manish@linkvuesystem.com :
Sydney Australia
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Our Mission

To provide finest security
services and customized
innovative solutions through our
extensive complement of high
quality products and services, we
will enable our clients to run
their operations with minimal
effort and concern for their

safety and security.

O,

Our Vision

To be the bestin class by
creating long-term strategic
relationship with our clients and
leveraging our technological
acumen and industry expertise
to provide innovative , quality
and cost effective solutions. To
attract, engage, develop and
retain the best talent and to
create an environment in which
our employees grow personally

and professionally"

A

Our Godl

To become a leader in the
technological edge to improve
organizational security,
profitability & Reliability through
intelligent office automations,
quality control automations,
biometrics and security

solutions!



Dedication: We are continuously committed towards serving our customers. All our employees
have full allegiance towards our motto ‘customer comes first’

Performance: We believe in continuously raising the bar of performance, allowing us to meet
and exceed client expectations every time.

Integrity: We walk the talk, delivering what we promise. We stand by our commitments
providing our customers utmost satisfaction.

Teamwork: We believe in working together, staying together. We encourage open and effective
communication and interaction. Our organizational culture patronizes unfettered and
integrated teamwork among different departments allowing seamless, fruitful operations.
Transparency: We work with lucid thoughts and actions, ensuring equality among our
employees, customers and suppliers.

Accountability: We take responsibilities for our decisions and actions. We allow our empowered
employees to honour their commitments and do what is necessary to gratify our clients and

meet the organizational goals and objectives



Power Supply is very Important for all Infrastructure
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With Link-vue Freedom to Monitor ,Access and Control Remotely
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Link Vue System Offer Safety for Human and Assets (ALERT 24X7)
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One Stop Solution for
FIRE SAFETY, SECURITY & I1BMS



DAY NIGHT 24X7Monitor Solar PV Plant Through CCTV Network
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CCTV Installation for Indoor &outdoor

Analog Camera

e
[___]7 | Bchand Rove

Network Video

Monior — —
Recorder (NVR) 'y ot WAN Admiriclrator

IP Based Surveillance Camera Systems

Surveillance is the monitoring of behaviour, many activities, or information
for the purpose of information gathering, influencing, managing or directing.
This can include observation from a distance by means of electronic
equipment, such as closed-circuit television (CCTV), or interception of
electronically transmitted information like Internet traffic. It can also include
simple technical methods, such as human intelligence gathering and postal

Interception.

Surveillance is used by citizens for protecting their neighbourhoods. And
by governments for intelligence gathering - including espionage, prevention
of crime, the protection of a process, person, group or object, or the

investigation of crime. It is also used by criminal organizations to plan and

roommit crimace and by hiicineccae tn oathar intallicenre nn criminale their



Addressable Fire Alarm System
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Public Address Systems for Intelligent Buildings Management

16 Zone IP PA System with BGM/Zone Paging with Zone Monitoring

CD/Mip3 Player with Tuner,
CMT200

Pre-Amplifier, PA-100PR

System Server with Software
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Public Address Systems

PA system S an electronic system comprising
microphones, amplifiers, loudspeakers, and related equipment. It increases
the apparent volume (loudness) of a human voice, musical instrument, or
other acoustic sound source or recorded sound or music. PA systems are used
in any public venue that requires that an announcer, performer, etc. be
sufficiently audible at a distance or over a large area. Typical applications
include sports stadiums, public transportation vehicles and facilities, and live
or recorded music venues and events. A PA system may include multiple
microphones or other sound sources, a mixing console to combine and madify
multiple sources, and multiple amplifiers and loudspeakers for louder volume

or wider distribution.

Simple PA systems are often used in small venues such as school auditoriums,
churches, and small bars. PA systems with many speakers are widely used to
make announcements in public, institutional and commercial buildings and

locations—such as schools stadiums. and passeneer vessels and aircraft.
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Parking Management Systems

Camera on Entrance

Parking Management System ' e wl

Camera on Exit
4

Mobile Application to Find

) Management ’
i Car or Locate the Car

System

Brothers Secure Provides a parking management system automates a car parking "™

system. It optimizes parking space and make processes efficient. It gives real-time car ¥
Local Area Network * e )

parking information such as vehicle & slot counts, available slots display, reserved

parking, pay-and-park options, easy payments, reports, and a host of other features.
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Access Control Systems
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Chillers/Heat Pumps Energy Metering Fire Fighting

Air Handling Units Elevators STP/WTP

VAV Systems HT/LT Panels PHE Pumps

VRF Systems Transformers Chemical Dosing
Precision ACs EPMS Water Tanks
Ventilation & Exhaust Lighting Management Water Meters
Kitchen Exhaust UPS & Battery RO Systems

BTU Metering

Through Hardwiring and Soft Integration

Tenant Billing

systoms

Fire Alarm Systems
Security Systems
VESDA System
Basement Vent System
BTU Meters

Water Leak Detection

Rodent Repellent Systems



ARCHITECTURE FOR BUILDING MANAGEMENT SYSTEM

Alarm / Report ——
Printer i BMS Workstation with SMS, Email module
TR
Including Tenant Metering and Billing System
Modem TCP/IP (customer LAN)
Management Level
O e e e e e  — —— —————— ———————— — —— — — — T T -
|_':' TCP/IP (Customer LAN) ASHRAE BAChnet / IP
Network / Supervisory
Controller Control Level
@ o S e o o e -®
BACnet/IP
® ®
BTU Meter 1 VAV BOE BACnet/ModBus/LonTalk Integrator for all 3™ Party Devices
Integrators || poc1
BTU Meter 2 LX?T DG Set Chillers CT VFDs|| Water UPS STP &
= Meters WTP
. Soc I 3 Energy BASEMENT VENT
T EY 5T : Meters SYSTEM PLC
w 2 w3 5
BLL Netex VArcommllerl 22 X2 8 CHILLYER LIFTS | TRANSFORMER FIRE ALARM SYSTEM
last RS Ak & PLANT
BTU Metering ——| DDC | VAV Controller MANAGAMEN’]{ SEC CHWP PLC
System sk

DRAWING: BMS Architecture

DATE: REV: 0




BMS System Architecture

building
management

Automation &
System Level control

Field & unit level control




- Centralized WorkStation Computer
« With powerful user-friendly software.
+ Used for everyday building operation.

- DDC Controllers
+ Micro-processor based
+ Pre-configured / Freely programmable
« Controls the HVAC equipment of the building

and other electromechanical equipment

- Field devices
» Temperature, Humidity, Pressure sensors
» Valves, Actuators




Typical System Components — Field Devices & DDCs
What Does Intelligent Microprocessor Control Mean?

Damper § Variable Speed . Air Flows
Actuators Drives (VSD) i ! Pressures
‘ N Voltages
Valve : | Currents
Pumps Water Flows =
ACtua_tors Fans _Pressures 7

=» 2

Chillers / Heat Pumps Temperature
Cooling Towers Relative Humidity
CO2

From Field
Devices

Low Level and
High Level

Operational
parameters from (HLI) |
various equipment Connections




Typical System Components — BMS Hardware

Range to Suit
Applications iy

Operator Workstations Ny oy

, Based on the
sommmml  Programsand
IO Point Counts sequence of

Factory programmed

Commands to
Application Specific

controllers operation



Building the DDC Controllers with Input / Output Points

* Inputs to the DDC; For Monitoring purpose

AI | : { * Inputs from Temperature/Pressure Sensor/ Analog Devices
(analog input) - Signal-- 0-10 V or 4-20mA

DI o * Inputs to the DDC; For Monitoring Purpose
(digital input) « Inputs from Switches/ Digital devices/ Starter Panels

» For Control purpose

AO (ana|og output) . O.utputs to Actuating devices like Valves, VFDs etc.,
 Signal:- 0-10 Vdc or 4-20mA

» For Control Purpose

DO (digital input) * Outputs to MCC Panels/ Isolation Valves, Fans, pumps etc
to start/stop or open/close




Field Devices — Sensors & Switches

Temperature Sensor

I

7

Pressure Sensor

/I
A

Humidity Sensor

\_ 7

CO, Sensor

\_/

BTU Meters

I

v

Level Sensor

/I
S

Air Flow Measurement Station

I
o

Diff Press Switch/Tranducer

KI
&

Level Switch

I
\

e Immersion/Duct/ Room Type

e Static Pressure/ Differential pressure Type
e Duct/ Wall Type

e Duct/ Wall Type

e Ultrasonic/ Magnetic Type

e Ultrasonic / Capacitance Type

e Duct/ Pitot Type

e Air / Water Type

e Single Level/ Bi Level Type



Cabling and Communication

e For Monitoring and Controlling
Signal Cable e 0-10 Vdc or 4-20mA
e Usually 2C x 1 Sgmm Shielded Cable

e To provide power to Sensors
e Usually 3C x 1.5 Sgmm Cable

Power Cable

e Communication between DDC and
Supervisory Controllers

Cable e Depends on System to System

Communication




BMS Integration - Typical

Server for energy
management

novaPro Open i

TCP/IP

g ==
=0

Primary Climate Frequency
HVAC Ceiﬁng controllers
Presence
Lighting

Screens

BA‘CD:G'

OWSWEB-
Server

_

Management PC

Access

control

Energy
management

Fire alert /
Sprinkler
installation

ccmv /
Burglar
alarm

User PC 's

el

Cone—

i

Transport

Heatpumps
installations

= fﬁ‘ql"? A
,| v

Emergency

Power supply

i
Chillers



System Architecture for a generic BMS

System Control

Workstation, Graphical User

BACnet Interface (GUI)

Management Level

Main Plant, AHUs,

BACnet/LonTalk Chillers, Boilers

System or Automation Level

BACnhet, Terminal Units,
LONTalk, Field Level VAVs, FCU’s Heat
Modbus etc.. (Unit Controls) — Pumps

Field mounted and factory engineered Controls




ModBus

Industrial “defacto” standard
Developed originally by Modicon
Allows data exchange

Many variations exist — Modbus RTU
(remote terminal unit) is most common
Implemented in a variety of HVAC and industrial equipment
— VFDs
— fume hood controllers
— power monitoring equipment
— lighting control panels
— DG Sets
- UPS
— Precision Air Conditioners




Rodent System Integration

RODENT REPELLENT SYSTEM (RRS5)

[UPs&BATTRm | [DC,Comms& PAC| [ TE4F HUBRM | [TEZFRIF HUBRM| [TD 2F&3F HUB RM|

[ PARAMETER | (ORI || RRso1 &y | | mese &y ([ resms &y| | wesee &yl [T "sms
YT —— [ | |: 0o J [ a0 ] [ an ] [ oa [ 00 |
T B | (o ] || [0 ] Coa ) || [Cao
| CIOTm e | o || (e || e || Ce || Ce
'8y Oy‘: o || || g || Co
CEE=m o (v || (w0 (e || ]
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Comm, Fault




Hiikeg e |

m Device connection
12T devices
10T connectivity
Embedded intelligence

Data sensing

Captura data
Sensors and ‘ags
Storage

Focus on access
Networks, cloud, edge
Data transport

Internet of Things - IoT

The Internet of Thirgs
From connecting devices to human value

Data sensing
02 and collecting

Internet of Things
FROM CONNECTION
TO BENEFIT

Big data analysis
Al and cognitive
Analyis at the adge

Data value

Analysis to action
APls and processes
Actionable intelligerce

Human value

Smart applications
Stakeholder banefils
Tangible benefils

|
Volume

Velocity ’
Data Quantity Data Speed
.
e e \\\
. . > \\
N \\
“ Werth | | -
Value \ Quality Veracity

De""ed/ 7 Vs of loT Data |

Relations hipé"- &

= amongdata !
Visualization } e a2
‘ J

- Tyoe of Data

———

Data meaning | Variety

Constantly Changing

1 Variability

The Internet of Things, or loT, is a
system of interrelated computing
devices, mechanical and digital
machines, objects, animals or people
that are provided with unique
identifiers (UIDs) and the ability to
transfer data over a network without
requiring human-to-human or
human-to-computer interaction.




System Architecture for loT

User interfaces
w/Cloud only

B

Software

Hardware _ ) . DATA
Mar;\:g?_}'e“t ANALYTICS

protocol

Database

IoT Gateway

6—
BMS System



Drone is next generation SPY and Remotely Monitoring&Action

Drone Service P
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Lan Networking Infrastructure

Control Center
Traffic Control

S

Timetable Maintenance

$
1Gbhps B e e e e e e e e e e

Non-Iinterlocking Station
Traffic Display

Interlocking Station
Traffic Control Maintenance

T




Fiber Optic Cable Network Architecture
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PERIMETER INTRUSION DETECTION SYSTEM

Perimeter-Intrusion-Detection-System - (PIDS)-is-designed - to-protect-assets-within-a-perimeter-by -detecting-
intrudersattempting-to-gain-access-and-blocking-such-access-using-the-controlstation."Blue-Star-E&E-
offersrobust-and-reliable-solutions-for-accurate-detection-of-such-unauthorised-entryv-and-protection-of-
‘assets-against-these-threats.-The-company s-turnmkey-=solutions-can-detect-anv-unauthorissd-physical-
intrusions-across-the-perimeter.-assess-the-situation-and-track-intruders-for-future-actions.-Features-such-
as-instant-slarm-generation-and-control-by-reporting-to-central-monirtoring-station-make-dit-easier-to-
manage-such-situations. Y

FPIDS-solutions-fromLinkyye-Systems-Pvit-Ltd-—-are-based-on-microwavetechnology.-Optical-Fibre-Cable-
(OFCl-or-videso-cameras.-1I hese-can-be-fence-mounted.-buried-underground-or-can-be-tailored-for-specific-
needs.-based-on-customer-reguirements.-Seamiless-integration-of-PIDSwith-other-security-svstems-adds-
one-mors-laver-of-comfort-for-the-customer.-This-security-system-is-weil-suited-for-military-bases,-
sovernment-facilities,.oil-refineries.-petrochemical-plants.-power-plants.-sea-ports,.-airports.-VIP-

residences,-storage-yards-and-so-on.v|

'
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Safe Guard Your Solar Plant from Un Authorized Trespass

‘ IR Sensor | IP Encoder . Server/VMs v
intrusion | L VialP Network |- Vms POPUF;I__.
Dectected CCTV of that Zane

Tx|Tx TejiTx Rx | fx Tx|Tx Rx | Ax Tx|Tx

Rx | Re

. ' .“‘ . l ’ “. l
.-\ . .“. “ : ||‘
o ! !
"< \)
., «
- ., I
~‘
) . ‘

B rocooes

. POAYER SUMMLY (12vD0)

PoE | SWITCH
6 CORE CABLE

CONTROL ROOM — CATS

>
»

Rx | Rz
. .l
. |




Motion Sensor with Alarm Management

*Beam detectors com e in a pair of t ransm it ter and receiver. Each transm it ter sends
four | R beam s and is received at the receiver.

*When all four beam s are blocked by an infruder, then an alarm is com m unicated to
the control panel / sounder.

*SL series quad beam detectors have dry contacts available for connection to all
kind of alarm panels.

*Easy to install system, comes with autom atic beam alignment unit. Rem oves
hum an error elem ent with 5 Year Warranty.

Effective and efficient in securing m edium threat locations like office buildings,

warehouses, solar farm s etfc.

Maximum Detection range: 200m/650ft




Mode 3
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Electrical Vehicle Connectors for ON Board & Charging Unit

Standard CHAdeMO GB/T CCS Type 1 CCS Type 2 Tesla
IEEE 2030.1.1 GB/T 20234.3 SAE J1772 IEC 62196-3
IEC 62196-3 IEC 2196-3 IEC 62196-3 (Configuration FF)
(Configuration AA) (Configuration BB) (Configuration EE)
Coupler
Inlet @

Maximum 1000 V 1000 V 600 V 1000 V 410V

Voltage
Maximum 400 A 250 A 200 A 200 A 330 A

Current
Available 400 kW 120 kW 150 kW 175 kW 135 kW

Power




3.5KW / 7KW
Portable AC Charging Box

Product Natee | 3:5KW / 7KW Portable AC Charging Box

Auled curent 1BAZI2A

Power 3.5KW | TKW
Oparabion vo | Lags 250V

> S0OMO{DCS00V)
0.5m0 Max

<50K

1500V

Insutation resistance
Contact Resstance
Tormmnal ernpecoum risa
Withstand o] tugs
Machanical life
Coupled hsorion force
Impat of extermal force
Operating temperature

Case matenal

ne-load plug infout > 10000 times

46N < F < 100N

can afford 1M drop

-30°C-+50"C

thermoplastic flame retardant grade ULB4 V0

Coppear alioy,sdver plating

Overvolage undervoRagn protacsion/Over 0ad protacion/Lighinkgpratechion

Terminal

Leakage protection

e AC&DCC

7KW Easy-use Charging Box

Type KY-AC-TKW

Pimensiontmm)  180*130*120mm

AC Power 220Vac20% ; 50Hz£10% ; L+N+PE

Rated Current ~ 32A

Output Power TkW

Working Condition  Elevation : £2000m; Temperature - -20'C~+50°C ;
Charging Mode  Plug and Charge

Protection Function  Overveltage. undervoltage, overcurment, short circut, surge, eage, otc
Executive Standard  [EC 62196, SAE J1772

Cable Length 5m (optional)

Protection Lavel  Ip54

Electrical properties

1. Rated working current -10A/16A/32A/63A

2 Working voltage: 250/440V, preferred valus 750V
3 Insulation resistance > 1000MQ{DCS00V)

4 Terminal temperature rise <50K

5.Seal rubber or silicone | Pressure 2000V

8. Vibration resistance: meet the requirements

of JDQ53.36,1 1.5336.1.2

7.Contact impedance: 0.5MOMAX

8 Contact number 5

Mechanical property
1. Mechanical Ife' no load >10000 times

2 When coupling, plug and pull force :<100N

7KW Easy-use Charging Box

Type SE-AC-7TKW

Dimensionimm) ~ 150*150'60

AC Power 220Vac220% ; S0H2£10%: L+ N+PE

Rated Current ~ 32A

Output Power ~ TkW

Working Condition  Elevation : <2000m; Temperature  -20°C~+50'C ;
Charging Mode ~ Plug and Charge

Protection Function  Cvenvoitage, Undenvoitage, overtument, shart i, s, featage ot
Executive Standard  [EC 62196, SAE 11772

Cable Length 5m (optional)

Protection Level ~ Ip5d4

harging Unit for All Vehicles 3KW-360KW

Material application
1.Shell matenal: Thermoplastic. llame retardant grade LILBAV-O
2 Pin: copper alioy, silver plated surface + thermopiastic top

3.Seal rubber of silica gel

Work environment

1 Working environment temperature -40°C-+105C

Level of protection

1 Product protaction leve! [IP55

AC 7KW Wall-mounted,Column-
type AC Charging Station

Product Name | AC Thw Charging Station
Type SE-AC-TKW Plastic version (Commercial Using)
Dimensionimm)  450°130*305

User Interface 4.3 Inch highlight display

AC Power 220Vac+20% | 50Hz2 10% ; L+N+PE

Rated Current 32A

Output Power TkW

Working Condition Elevation : $2000m; Temperature : -20°C~+50'C ;
Charging Mode  swipe card, scan code

Networking Mode 26, 4G, wifl

Operation Mode  Offline no billing, offline billing, online billing

Protection Function’ Ovenoltage, undanaltage, overcurrest, short cireiit sutge keskage efe.
Executive Standard  [EC 62196, SAE J1772

Cable Length 5m (optional)

Protection Level  Ip54

Installation Wall-mounted or floor-mounted installation



7KW Wall-mounted

Product Name KW AL tation (R

narging tal-estale type)

Type se -AC-7KW (Home using, Commercial Using}
Dimension(mm) 370‘255’85

User Interface | 4 3 inch screen

AC Power 220Vac+20% ; 50Hz+10% ; L+N+PE

Rated Current | 324

Output Power TkW
Working Condition Elevation : £2000m; Temperature : -20°C~+50°C ;
Charging Mode  swipe card, scan code

Networking Mode 26, 4G, wifl

Operation Mode Offline no billing, offline billing, online billing
Promamruncuon ommmwmmmmalshgm
EmcumSnndard IEC 62196, SAE J1772

Cable Length | 5m (optional) Operation Mode  Offline o blllinq. offfine billing, online billing Networking Mode Ethemet. 4G, wit
Protection Level 1p54 Protection Funa!on Om\uhqq undervotage oveuret, short truit suge (skage it Operation Mode  Offiine no billing, offline billing, online billing Executive Standard | 1EC 62196, SAE J1772 4
Installation Wall-mounted or floor-mounted installation Bxecutive Standard [EC 62196, SAE 1772 Protection Functlow Qvenvoltage, undengitage overrurent, Short crzult surge, eokage, etc Cable Length ‘ 5"' (optional)
SE-DC-30/40KW Charging Station :belength lSm (optional Executive Standard 1EC 62196, SAE J1772 Protaction Level 154 }
voticion iyl 54 CableLength  35m (optional) o = i
m B o ops SE-DC-120KW Charging Station
Protection Level Ide, Type B RCCB
Type SE-DC-30KW  SE-DC-40KW stallution Wall-mounted o floor-mounted installation ' Wa :
Dimension(mm)  550+200°1620  mm ) slemto alhlag: Shictithuacthicebhoiia Inetallation Wall-mounted or floor-mounted ins'ta!lauon
e SE-DC-60KW/80KW Charging Station SE-DC-120/180KW Charging Station
Input voltage  AG3BOV+20% '"-’"ﬁ"-‘-'q-“"'"—
S c:om' .67.70“ R IES w i oduct Nime Integrated DX Charging Statior 04“' W m"m - n!"'
m::g c::;.uon :lo:x’ﬂon <2000m; Tempmmmdoxzvg"c-*wc WE i‘E‘.qgQKw _§E_-DC o — Type : SEDC-HOKW SE-DC-180KW 'h-m-q —_— = Ot i 201l Dot st
Charging Mode  swipe card, scan code Dimension(mm) | 720°57-1700mm) Dimension(mm)  720'557+1700 ( mm ) Coampry Epupoent  Equpent w2e i 05+ {841 7 368 e
Networking Mode Ethernat, 4G, wif Userinterface | 7 inch LCD color display touch screen _ Userlnterface 7 inch touch screen iy L
Input frequency  45-65Hz Input W'“QE | AC380V420% Input voltage AC380V--20% T et veidtage 0 Ty
:::::: SFt:nn:::: IEC 62196.w:!AE nrnz et Tooer BRI Rated Current  250-280 , ::-: i ;c:l:;
CabloLongth | 5 {optioral) Output Pover _ | SOKW 80KW Output Power  120KW L 1B0KW m e
Pracnod ted TH5h Working Condition | Elevation : <2000m; Temperature ; -20°C~+50°C ; Working Condition Elevation : <2000m; Temperature : -20°C~+50'C ; Touns “m““"“ pros S Tine
. Charging Mode  swipe card, scan code Charqing Mod i rd code Poglation scowrmcy s
DC Portable Charging Station TR Yt ke NG MPoe. | SMPRIANe, Sandy P e e
ging Networking Mode: Ethernet. 4G, wif Networking Made. Ethemet, 4G, wii Ot injes ﬁm—- cdsn
od Input frequency  45-65Hz ’n et v 19
put frequency | 45-65Hz [ 2A08 iz 5% ot
Type SE-DC-7KW SE-DC-15KW SE-DC-20KW SE-DC-304 : st !
Dimension(mm)  345°175°265 540%375°195 540°375%195 54073751 mﬁoﬂ&lm mummmmmmw wm Pmmn‘m wmmmmmww& | Mermeyrvy cxsrient THO onm-mul
UserInterface  Digital tube. LED Executve Standard | 1EC 62196, SAE 11772 Executive Standard  1EC 62196, SAE J1772 s i .,,,,’,:,",',f,”“;ﬂ""“",:::‘,“_:,,*",m,,,,,
OutputVoltage  200V-750V  200V-750V  200V-750V | 200V-75( Cable Length Srn (optlonal) Cable Length 5m (optional) Fosnty Doogn Dy ye T o=y
mhﬂm _;0099 {above 50% load) Protection lﬂﬂ |p54 Protection Level | Ip54 'Ml't‘ﬂlb' :.,:‘_ B0 FE PRI \TSA, SIS S Y
Working Condition ‘Elevation : <3000m; Temperature : -20°C~+50°C ; Dpesting tmperstry ReiSas ad
Charging Mode  Switch Start m ::’;" < """;;;:’""""
Output Frequency 45-65 Hz '
Evousementsl indcartors | NO0OTIA chams W
Protection Function Oervoitage. undervoltage, overcurrent. short drcuit, surge, leskage. etc n-m.mulu Fawont Wy g
Executive Standard 1EC 62196, SAE 11772 Mosese st 1 sl
Cable Length  Sm (optional) Wi 1003 e
Protection Level lps4

AC 14 KW Double plugs
Column-fype AC Charging Station A charging Station

SE-AC-22/44KW double Plugs Floor
standing type AC Charging Station

IURELANDY : Product Nam 2144 kw Charging Statlan

Type SE-AC-14KW

Dl | oSeTI0 g:fmam(m) ;Tofsﬁ;m 5003501130

Uset Interface 4.3 inch highlight display

AC Power 220Vac£20%; 50Hz$10% ; L+N+PE Userinterface 43 inch highlight display

Rated Curent | 32A AC Power | 3B0Vacs20% ; G0Hz£10% ; LeN+PE

Output Power 14k Rated Corent 324

Working Condition _ Elevation : $2000m; Temperature : -20°C~+50 ; Output Power  22kW 44w

Charging Mode | Swlpt card, scan code Working Condition Elevation : s2000m; Temperature ; -20°C~+50°C ;

Networking Mode ~ Ethamet, 4G, wifi Charging Mode  swipe card, scan code

SE-DC-240/360KW Charging Station

Produc

Type

t Namas Integrated DC Charging Stition

'ss-oc-z-toxw

Dknemuonhnm{ 7‘1m(mm) = — N
User Interface ind\ touch screen

Input voltage Acasovuo%

Rated Current 1400'630#\

Output Power | 240kW 360kW

WotlungConditim |Elevation : <2000m; Temperature : -20°C~+50°C ;
Charging Mode  swipe card, scan code

Networking Mode Ethemet 4G, wifi

Input frequency  45-65Hz

Protection Function |  Overvotage. undervoltage. overnument, short circuit sunge, leatage, etr.
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Maintenance Free Earthing installation as per 1S3043(2018)

General Arrangements for Earth System

25x3 mm cu stnp

(To be duplicated)
3002 536 -
mim cu bus =
|
|
To Ground Level
ipment
Exothermic 250w S0t mm
Weldime
Exotherminc Welding
Earth dectrode
(Dimensions as per i
design) "
+
5'x5"x10" put or
300mm bore
Earth electrode Installation

SN Installations/ IR Value Soll Type/ Resistivity Earth System
Current Capacity | Required

] House hold 8 ohm Normal Soil/ upto 50 chm-mtr Single Electrode
earthing/ Sandy Soil/ between 50 to Single Electrode
kA 2000 ohm-mir

Rocky Soil/ More than 2000 Muitiple Electrodes
ohm-mitr

2. Commercial 2 ohm Normal Soil/ upto 50 ohm-mir Single Electrode
premises Sandy Soil/ upto 2000 ohm-mitr | Multiple Electrodes
Office buildings/ Rocky Soil/ More than 2000 | Multiple Electrodes
SkA ohm-mtr

3 Transformers, 1-20hm | Normal Soil/ upto 50 ohm-mtr Single Electrode
ﬁubratﬂhﬂ't = Sandy Soil/ upto 2000 ohm-mtr | Muitiple Electrodes
garthing, LT line , :
equipment/ 15kA Rocky SmiL ﬂ?:"than 2000 Multiple Electrodes

4 Transformers, less than 1 | Normal Soil/ upto 50 ohm-mitr Single Electrode
substation ohm Sandy Soil/ upto 2000 ohm-mir | Muttiple Electrodes
earthing, HT line \ .

: Rocky Soil/ More than 2000 Muitiple Electrodes
equipment/ 40kA Y ——

5 Lightning less than 1 | Normal Soil/ upto 50 ohm-mfr Single Electrode
ﬁgﬁsm::m ohm Sandy Soil/ upto 2000 ohm-mtr | Muitiple Electrodes
applications etc./ Rocky Sm;fh hnl;c_:rl;"etrman 2000 Muttiple Electrodes
50kA

6 PRS, UTS, less than | Normal Soil/ upto 50 chm-mir Single Electrode
RTUs,FOIS, 0.50hm  "Sandy Soil/ upto 2000 ohm-mtr | Multiple Electrodes
COIS, ATMs and Rocky Soill More than 2000 | Multiple Electrodes

centre etc./SKA




Earthing as per 1S3043 and IEEE 80

CFCuIt rotecve metal water et gn

INC§ M(PME) conducton pipe plpe

consumer’s taily

LABEL (see Figure 6.5)

7N\




| am Power Plug | will be Marry with only My Right Partner
NMal’a viAan Cafakruvr and rt)mfort
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MC 4 Solar PV DC Connector Family 1800V 30Amps

= v

= =t




Solar PV and EV Connectors /Harness

lectric Vehicle and ElectricVehidle Char onnectors, Cable
Harness

48 " cho

o g R 1L
DO O

P m— — — - — - -

& cyp

MC 4 Connectors DC Voltage 1500 V-18S00V 30Amps
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Out DooR IP 68 CEE Compliance Plug &Socket forSpecial Electrical Equipment’s

2.7 CEE Plug,Socket & Coupler

27 P

'2.7.3 Wall mounted CEE Socket

=\l 1
oV .,
4 pole

<>
D

4 pole
3 pole 4 pole 5 poie

IPa4 SF13a1 SF14231 SF1531

IP&T SF1332 SF1432 S5F1532

324 P44 SF3331 SF3431 SF3531

IP&7 SF3332 SF3432 SF3532

B3A P44 SFE3an SFB431 SFB531

IP&7T SFB332 SF&432 SFE532

1254 IPa7 SF5232 SF5432 S5F5532

3 pole 5 pole
Ampere 3 pole 4 pole 5 pole
16A P44 SF1311 SF1411 SF1511
P67 SF1312 SF1412 SF1512
32A P44 SF3311 SF3411 SF3511
P67 SF3312 SF3412 SF3512
83A IPa4 SFB311 SFB411 SFB511
P67 SF6312 SFB8412 SFe512
125A P67 SF5312 SF5412 SF5512

Ampeare 3 pole 4 pale

164 P44 SF1341 SF1441
iPaT SF1342 SF1442

32A P44 SF3341 SF3441
=T d SF3342 SF3442

53A IPa4q SFE341 SFE441
IP&YT SFG5342 SFE442

125A IP&7 SF5342 SF5a442

) L)
4 pole S pole
3 pole 4 pole 5 pole
SF1372 SF1472 SF1572
SF3372 SF3472 SF3572
SF8372 SF6472 SFe572




Out DooR IP 68 CEE Compliance Plug &Sacket forSnecial Electrical Eauioment’s
Cable 2 Cable Plug &Sockets

2.7.7 CEE Concealed plug
. . . 3 pole 4 pole 5 pole
3 pole 4 pole 5 pole Ampere 3 pole 4 pole 5 pole
Ampere S pote 4:pole S.poe IPa4 SF1351 SF1451 SF1551
16A |IPad SF1321 SF1421 SF1521 18A " ipe7 SF1352 SF1452 SF1552
P67 SF1322 SF1422 SF1522 :
T SEi S SF182 oA P44 SF3351 SF3451 SF3551
a2A P67 SF3352 SF3452 SF3552
IP67 SF3322 SF3422 SF3522 Pas o35 SFaIET =
oo |_1Pa4 SF6321 SFE421 SFE521 63A SF6551
P67 SF6322 SF6422 SF6522 P87 SF6352 SF6452 SF6552
so8a | 1Pe7 o P = 126A | IP87 SF5352 SF5452 SF5552

©

® ®

h-

3 pole 4 pole 5 pole
Ampere 3 pole 4 pole 5 pole 3 pole 4 pole 5 pole
18A P44 SF1301 SF1401 SF1501 Ammm 3 po'e 4 m'e 5 N‘Q
IP67 SF1302 SF1402 SF1502
32A 16A ™ \pg7 SF1362 SF1462 SF1562
P67 SF3302 SF3402 SF3502
o3a | _1P44 SFB301 SFB401 SF6501 aoA (—1P44 SF3381 SF3461 SF3561
P67 SF6302 SF6e402 SF6502 IP67 SF3382 SF3462 SF3562
P44 SF6361 SF6461 SF6561
1
25A IPe7 SF5302 SF5402 SF5502 63A iP&7 SFB362 SF6462 SF6562




Electric Vehicle and Out Door Safety Connectlwty

g. = =
&S

SF-NP2e2815-1
Size:280°270°155

1.3.2 CEE Distribution Box

o —

SF-NF282815-2
Size 2802707155

E =

GF-NPIS3YT
Size 530°320*175

-

==
EhLOE

SF NFP333317.9
Size:430°320°175

-

1=
s

SF-NPI34I17-2
Ske 430320175

SF-1801

Ste 240120120

SF.1801
Saze 240*120°120

=20
=

SF-MNP3343 1B
Skze! BOOT600"220

by

SF-NPI3A3IN-2
Size:B00*600*220

a0y

Ew?

SF802

Sxe 216

L5

ay

Ly

BE B4 SF- 18008

Size: 2602457200 Size 308277238

1.3 3 Portable Socket Distribution

=
-0

SF.180%
Size 490" 14085

2
o
o

SF-1805C
Size:430°120°70

SEAN0T0

;jaﬂ

SF-1086-E



| am Customize and | am Answer For All Our Door Electrical

1.4 waterproof switch socket - 7 -
1.4.1 IP66 Waterproof Box for 45*45mm modules

SF.1808
Sixe478°340°330

Size;478°340°330

SF.-NP1001t
Sae 480°480°480

SF.-NP10G2
Sxe:588°480°480

1) A Venson

SHon. am
Sitw 100*10G0*TD
one Eu sooket
walerproot Dox

e ]
& OO0 e e0o®

SEOe SES
Slaw 100°200°73
onn Eu socet with
SARCN wWalerproot Dios

UFRe-2SR
B2e 200100 TD
2TEu sockot
watnrproaf box

SFHE-S25R
Sice 300" 10073
2°F u socket with

sladioh waterprood box

S S 35A
See 400* 10072
F*Eu wookat
WAth Ssasion
walsrproot bas

Size 460°430°380

GF. N1 D04
Size.530°460"380

SF-NP 1005
Size 680°630°430

S B U
Siee 100710072
one Lintsvers sochet
Wt proof Dos

SFoa.un
Sl 1007200 7]
ane Unsyersa
sOchnt with switch
wnlnrproof Dox

BFan.-2.
San JO0* 1007
2'Umiversal sochet
watarpeoof hos

O

nFaR 8JU
Sge 3000073
JTUe e
sochel with waiah
wlerprool bos

¥ 00 SO0
Saw 40010073
2*'Urvwwersal

SOCHOL Wwith wwiaoh
wartmiprnof bos

Size 800 630430

1.3.4 Electric Vehicle Distribution

[

v

@ -

SF-202001
Size 2802107120

nFo0.S
e 1001007 T
are UK socket
walwproolf box

bFANH-SS

S 100 200% 72
S L socket with
waiten watecprool Dox

QO

PO on

Sae 200° 10072
U soakent
waterprool Do

. - - »
Q0
Sroo-826

Sipe 300" 10073
UL socket witn
roion wimtnrprool hox

o - .- = =
OO
ares Gan
Sire 400" 1007
YUK sochket

N switeh
watmrprool bos

Sfas i
Sze 10010072
e Franch stcaet
wismmrproof box

GFoa FRG
Sae 10020073
O Freeceh socket
Wit swich waterproal

QO

BFea JF R
Sape 200710072
Z*French sockst
wato ool Lox

LG G)

5506 S2F
See 300" 10072
2 Franchy socke!
W Seaton
walsrproof box

L))
SFO0-SW 1
Sice 400 100" 7Y
A*Fmnoh socxm

WA swatshy
walwrgr ool Dox



IP 68 Out doorPlug&Sockets/Building Internal EIectrlcaI Cable Freedom

1.4.1 IP66 Waterproof Box for 45*45mm modules

2) B Venson

B A et 2

2 4 Wirnng Connectors

a

SA88.-S SAS8-25 SAHE-5S SAB8-525
1.4.2 IP55 Waterproof Box
SN Picture tem & Feature S/N Pcture Iterm & Feature
—— SF.0B-200 — SF-QB8-201

IPSS 1 way 45° P56 3 way 45°45mm

\ u moa:-. nm:h‘t;‘o'nn:tnol P56 . . modules one switch and one

- waoterproof box dimension - socknt outiet IP55 walorproof
- of B5°70mem: box, dimension of B5*"0Smm;

SF.QB.-202 ‘ 5F-QB-41

a IP55 4 winy 45°48mim a [ 3 ways VIMAR modules
modulan of 2* sockot outiol flusti-maunting
IPAE waterprool 1PSS walerproof box
dimenséon of 85*120mm
SF.Q8-42

5 ‘ 4 ways VIMAR modules

I flush-mounting

IPSS waterproof bax

1.4.3 BS standard one gang/two gang waterproof box

FC-222.412 FC222-413 FC222-414
2 digits plug-m 3 digits, plug-n 4 digits, plug-in
P "
FC222-415 FC-222.418 FC-221
5 digits. plug-in 8 digits plug-n 1 Line plug-in
@ "3& ﬁ
FC-212 FC—:MJ FC121
2 Lines plug-in 3 Unes plug-in 1 bit, phag-n
/& dry?
> >/
FC-223-2¢ FC-223-3P FC-223-4P
2 Lines plug-in 3 ines, plug-n 4 Lines plug-in
FC-223.5P FC-223-6P FC-223.8P
5 Lines plug-in 6 Lines plug-in 8 Lines plug-in

SN Picture tom & Feature SN Picture nem & Festure

F138PF : 923SPF

1 1 Gang 13A 2 2 Gang 13A
watorprool switch ¥ St waterprool nwitch

] o oet sochel

PO1ALF m— S02ALF

e 1 gang switch 4 2 gang switch
wiaterprool  box winterproot box
wPia

5 BS EN 60669-1
singie pole
20A.250V

FC-223-10P FC-223-12¢ FC-424
10 Lines plug-in 12 ines, plug-n 2into and 4 cut plug-in

FEs ]



Special Connectors for Low Voltage Electrical Cable FreeDOM

iﬁﬁ”

FC426
2 Into 8 out, plug-n

FCA436
3 nto 6 out. plug-in

> o

FC429
3 into @ out, plug-in

FC-224.101
phug-in

FCT73102
2 Linns Direct insertion

=S

FC-T73104
4 Lines Direct Insen

FCT73-106

w

FC773-108 EC-773.173
- \. g’ (’l
; . * .—V .. & -
2 4 ,

o m ’ ":‘ o o
FC-775-174 FC.773-252 FO7T73-263
4 digits insert deectly 2 Wnes pluggable 3 Lines, pluggable
. Sk
= 5 g o ‘e ; -

»e -

L B L
S . .
FC773.254 FCT73.255 FCT73.202

5 Lines, pluggable

2 digits insert directly

y '1'7f

a .

~°~- >

FC-773-203
3 digits insert directly

’.ﬁ)
-

FC-773-205

5 digits insart directly

FC773-208

6 digits, insert directly

FC.773-208

8 digits iInsert diractly

"

FC.221-412
2 Lines plug-n

FC-221-413 FC-221414 FC-221.415
3 Lines in
plup- 4 Lines plug-n 5 Lines plug-n
IP6B Waterproof connector — e
2.4.2 P68 connector & block

BF-XY22:WO1

No. 3P; Q08 Smm, O08mm 001 1mm

Wi 1o Wim: NO 2P 8 2P, QD«<=7 4 QD<= Wie a0 51 5mmy’

€3 auoED

SF-XY 1201

Wire 10 wire, wire (20 0. 5-1 Smm; current: 167244

SF. XY té.won
OD<=G & OD<=11

BEXYT21.001
OD<=6 & OD<=11




Lightning Charges Travel in KM & Enter (Systems) from many medium

. ———————
v




POSSIBLE SOURCES OF SURGES

Thaander Cloud
.-"_'_'_'_._- =
&
Lightnirg Diown
e EuCor
l—_n::l — =
{U_@J - e K’:_H_‘_f?:_ et _,-:} . ~ ] Elect sub-station
2" Telephone zst A Tl Cabimst
ji==] Modem MHub PABX
Dptx =S el D
el point —
‘ Ele p— S
| C::n'npﬁ DETT =
. - B
g | <
| Pizzma TV =
kst outist | < CE -t
: 1 =
= = —
5 *“\..._ S — ""'-u._\_‘_\_‘_\_-_‘__'_'___,_..-o-"'ﬂ
'ﬁ-..___\_\_‘_\_ =
Telephone/Data Line 1k NS~ 7 | J
Lightning Strike : — ;
P Lj - e Ground Potential
ower Line
Surge Current in Telephone/Data Line £ @
I 5 .
Lightning Current | ‘ , IE. l I “‘1 5!
gHiag - Surge Current In Power Line | {




DC Power Plant we Ensure Safety

LIGHTNING PROTECTION SYSTEMS IN

Existing
DC PV AC p:

Disconnect Inverter Disconnect Service
! Equipment

Unspliced
8 AWG
Conductor

/

/

Serves as /

(1) AC Equipment Grounding

Conductor

(2) DC Grounding Electrode

Conductor
Optional 250.54 - : . Existing
Supplementary Irreversibly spliced GEC required AC
Grounding Electrode Bond if conduit is metal Grounding
(Lightning Protection) Electrode

.“.‘ \, —L/ ‘ \l \’
N {} C’E’) —AN— M-
LOCAL STORM AIR TERMINALS EARTHING OVERVOLTAGES

DETECTION AND ACCESSORIES

— > - — e — e et A o 2 R P PE—— L —_—




Link Vue System Electrical Safety (SurgeProtection,Lightning Protection& Earthing)

SURGEPROTEC

/)L...Z - ERRRRAET |
‘ﬁ.'. - 3 ‘ | o '

Gponenty | DAterany | DEAEREY

-= Primary Arrester
Lightning
Equipotential

. - ¢ - ' . - Y - '
(R ! . - :
L i . Maintenance Free Earthing
. . 3 ," Exothermically
- - 1P Weldad for 100%
S Contact surface Area
»
- Hor ind cond
-+ ‘m -7 = : 2 fm'rzﬂcz:t?jrou  conductor
& - g (Copper clad stee! conductor) |
- - LS
Bonding Isolating t-\ - Earth Pit Cover
L8 - g

Spark Gaps -
Surge Protection Device Market
Vertical Earthing
Canductor / Electrode ——
(Copper Bonded Rod)

Surge protecl:lun devices (SPDs) shall be provided for 4
the main electrical distribution system including sub-
switch boards and distribution boards, computers,

© Americas

electronic equipment, fire alarm panel, PABX ¥ Europe ey |
equipment, UPS equipment, CCTV equipment, MATV - :”C: Compand |

equipment, card access equipment etc which are
susceptible to liahtnina and switchina suraes.




Products | e
Surge Protector h

Type 1 SPD-lightning SPD PV -surge
current arresters arrester

Type 2SPD - Type 1and 2SPD
surge arresters ~combined arresters B+C



Surge Protection Class B C and D as per Equipment Category




Surge Protection Installation Guide Line

e MODWLE (FULL MODE)
A RATING 40KA PER FPHASE (L. —M, Fl—, L—E)

SPD for power lines R

7 module full mode protection

Monoblock type v . .

Not interrupt the system o

kA rating determine by the weakest link 5 e . MOV, 4

Enclosed in rugged,safe, all metal enclosure doua I - -

Provided with solid state indicators (LED) N T o X o dowa ©
Installed in parallel - I v

Design to withstand multiple strikes o

SPD for data/signal = — ° °

Compatible & transparent to existing system ig}k ;ECMDGMD;éEDED # Moole IRl BRbBE
Not interrupt operation system . \\




7 Modules

3 + 1 Modules

1) Protection between Live - Neutral, Live — | 1) Protection only between Live — Neutral &
Earth & Neutral — Earth Neutral — Earth Only
2) All MOV operates on its own rating 2) The neutral to earth protection have more
burden as all current will pass through this
MOV irrespective of surge entrance and
may damage faster
3) Longer life cycle since more path for surge | 3) Less path for discharge current and
to travel to earth weakest point at Neutral to Earth makes it
life cyde shorter
RATED B80KA \\ RATED 2Z20KA NOT B0KA
) oot 1
= Olae Zoma Z20ka Z0oa 20a
N

1 NO S0KA NMOW

_‘\\‘I/'_
SINGLE VARISTOR

4 MNOS Z0KA MOV

M A
_‘\/_

MULTIPLE YVARISTORS




TNBU/G
INCOMING

SURGE PROTECTION SELECTION FOR POWER SYSTEM

/\

3phaseMss 3 Phase SSB =
BOKA Let-trough  YOKA Let-trough

voltage 3kV voltage 1.5kV
DB
1" internai
_II_I i
11 11
i1 | O ppa———
11 [
11 I
11 I
11 I
11 i
11
| o o o o o o o o - - -
I
l

1 phase DB
20kA Let-trough
voltage 1kV
3 phase DB 3 phase S5B
20kA Let-trough 40KA Let-trough
voltage 1kV voltage 1.5kV

External {underground cable)

External (underground cable)

Ftarat (et cable]

1 phase DB
20kA Let-trough
DB voltage 1kV
internal
 Linera 20kA Let-trough
_* ' voltage 1kV
I
TR (G
|
/\
Iy 1phase DB
DB | | 40KA Let-trough
_‘l‘ a | | wvoltage 1.5kV
e |
DB i 3 phase DB
J L J 40kA Let-trough
o voltage 1.5kV



SURGE PROTECTION SELECTION FOR PABX SYSTEM

INCOMING THREE PHASE

Sub Switch
— Board —

POWER SUPPLY FROM
NEAREST SSB

[l

F=——=—x
i =
—

e 1 =
[l L
| E— |
JELLY FILL TELEPHONE CABLE
] [I] TO PABX
BE == =
.@ |:| FPABX Rack
AC
OUTLET i |
RECTIFIER

POWER SURGE PROTECTION DEVICE

SERIES SURGE PROTECTION DEVICE

DATA SURGE PROTECTION DEVICE

Underground
extension
line

Telekam
Oiirect Lines

IT ROOM

modem




SURGE PROTECTION SELECTION FOR FIRE ALARM SYSTEM

100 SERIES

300 SERIES

i
Y
il

o e

|
[

1 '&FEI'El—
: EFEIIE"

LTSN T 9laRsS

i EE S
e

L1111

I
I
L

f

SS5PD

111
i

SPD/3
|__sPoiay

]

BETERVGR GEUIEE"

I MEE N ES
i | s | s | (]
v o o Ei
w| ] = ]

AppREEART £ NS EUE HRE A KRR BANE Bl T O THER SR AU MoicaTion )

SPDI5
SPOIs
SPOI5
SPDIsk

400 SERIES 500 SERIES
m e T SSPD pC
IR (T
T o
BTN TR MR E PETERVLR BEIEEE=
BO0D SERIES
- e
e
e
&l |5

E=EEl Series surge protection for protection of 240Vac power supply line

Data line surge protector for use in 5WDC communication'network line
(note: various operating model available for different oparating voltags)

Data line surge protector for use in 33VAC zone line with load up to 2A
(nota: various operating model available for different oparating voltags)

T
I
Il

Hi
i

SPOiS

HHEN
W
MHHN

i
(Il




SURGE PROTECTION SELECTION FOR CCTV SYSTEM

|

PAMNTILT

PANTILT

PANITILT

CONTROL ROOM

POWER T .
W= e =) m.m Z= 2 PANTILT
- VDP 7
PANITILT & N =
t VD S
# SOTEEERSR PANITILT
i e e
PANITILT aurteT L
-
or
Ll
=
= )
.
[ veD I—E % PAN/TILT
[
PaNmLT T e
ey | d"’.’-_______

Legend

FOWER SURGE PROTECTION DEVICE
SERIES SURGE PROTECTION DEVICE FOR LODAD RATED 10A,

SERIES SURGE PROTECTION DEVICE LOAD RATED 5A,

VMIDEQ LINE SURGE PROTECTOR,
SIGNAL LINE PROTECTOR




SURGE PROTECTION SELECTION FOR NETWORKING SYSTEM

Supply

Remole PG Worksialion

D5PD

CsPO DATA SURGE PROTECTOR

DSP POWER SURGE PROTECTOR

Ramole Sanmer Mo, 1

—y

DSPE OSPD

== =]

E - =

| E— —

= =

= S | [E_SP

S e S
Paovssir Poposr
Supply

Supply
Remola Sarver Mo, 2.

VT P




SURGE PROTECTION SELECTION

FOR SURGE PROTECTION - SEVERAL STAGE

MIDDLE-STREAM
RGE PROTECTION

1 phase DB

3 phase MSB 3 phase SSB

DB EQUIPMENTS:

inbarmal -ELECTRICAL &
ELECTRONICS
DB 3 phase DB DEVICES/LINES

*TELECOMMUNIC-
ATIONS/SIGNALS

_TNBU/G — —i DEVICES/LINES

*MONITORING

1 1 11
INCOMINGl I | - External (undergrou_n. DEVICES/LINES

internal internal




Local earth reference

Surge Protection Installation for Multiple Equipments Safety

r\‘,\ Power

Power in /./ SpD

Cluster powering

Cluster powering

oW olh W48

Cluster powering

—_——— CT

! ICT service | in / SPD]

ci'.

SPD

4
enelosure

bonding
point

ICT service nin

C  Sereened cable

Local earth reference

€

i Cummnn.' \

| N @

i Equipmient

|
KL"I' service from cluster

.l__.-"l
& 1CT service out 11
B SPD

|
[CT service | !lu:'mnt';'rv/

[CT service n to c]u:&h:[/

ICT
cquipment
cluster

\ surge reference equaliser does two things; it brings together all

he service SPDs by locating themin a single enclosure and provides a
ocal earth reference for all the SPD "C" terminals to directly connect
he common bonding point, or "star" connection has two external
rarth reference

dne from the power SPD mains plug/socket local earth reference
ind the other from the screened cable remote earth reference. This
neans that the diverted surge current can split between the power
ind screened cable earth references.to avoid earth loops in normal
)peration, one SPDn option is to make the screened cable
C"connection to the common bonding point via an SPD with a
witching function, which maintains isolation during normal
:onditions but provides a bond during the occurrence of a surge.

"he surge reference equaliser is now called an MSPD, although there
nay not be any SPDs in it,only SPCs giving the equivalent surge
unctionality of the replaced SPDs.

vISPD for protecting power, antenna, telephone and Ethernet
ervices with warning lights for protection failure and missing earth
onnection.



Surge Protection Installation for Multiple Equipments Safety

\ surge reference equaliser does two things; it brings together all

| Cluster powering > he service SPDs by locating themin a single enclosure and provides a
| ocal earth reference for all the SPD "C" terminals to directly connect
BwaEn B I-':-:;;r R S Tee— > he common bonding point, or "star" connection has two external
& Al ] V 'arth reference
i Clustor-powering N Jne from the power SPD mains plug/socket local earth reference
Local earth reference i = ! V| ind the other from the screened cable remote earth reference. This

E \ : neans that the diverted surge current can split between the power

= e l"“T T ind screened cable earth references.to avoid earth loops in normal

| ICT service | in SPDI [CT service | 1o cluster - ' -

' A ; / - )peration, one SPDn option is to make the screened cable
| c | cquipmen| C"connection to the common bonding point via an SPD with a

spp__ | Common | Shster witching function, which maintains isolation during normal
enclosure ' bonding . i . .

{ naint ] 1 :onditions but provides a bond during the occurrence of a surge.

Y B N "he surge reference equaliser is now called an MSPD, although there
T CTsevicon o clstr nay not be any SPDs in it,only SPCs giving the equivalent surge
! unctionality of the replaced SPDs.

C Sereened cable

L
| | vISPD for protecting power, antenna, telephone and Ethernet
L sy ferencs i | ervices with warning lights for protection failure and missing earth
A | Equipment || ;onnection.
& ICT service out L ICT service trom cluster
M SPD

o



Surge Protection for Serial and Co-Axial Communication Port

All data, control and telephone cables entering and leaving the communications building require As well as the outer conductors of coaxial feeders the inner conductors must also have
protection. The protection must be placed at the protection boundary and the protective earth protection applied to divert energy on the inner conductor to ground. The application of surge
connected to station earth. The aim is to divert energy at the boundary. protection to UHF and microwave cireuits is limited by frequency, return loss and insertion loss

considerations. Typical coaxial surge protectors consist of a fast acting gas filled arrester
connected between line and ground. Figure 19 shows a typical coaxial surge protector for type N
connectors, This 1s a bulkhead mounting type.

Data circuits require protection dependent upon their operating voltages and currents. Multistage
sertes connected transient barriers should be employed. Figure 21 shows a typical schematic of
Surge rating should be 20KA for an 8/20us impulse and the clamping voltage greater than the

peak opetaing voltage. Arrester flashover voltage should equal twice the

peak line voltage. Example in a 50 ohm line with
S0W transmutter, peak voltage = 70.7V. Minimum
recommended gas arrester BV = 140V, Nearest
value = 230V. Surge rating should be 20K A for an
8/20us impulse.

Telephone lines require protection at the MDF. The protection should be multistage, when used
with digital solid state telephone switches. Configuration will depend upon the termination
method, eg KRDNEQ', ADC, Reiche ete. Protect all incoming lines and external extensions.
Generally internal extensions require no protection.

LAN systems require specialised protection specific to the LAN configuration. LAN line cards
are parlicularly sensitive to transient overvoltage’s and MUST be protected. Specialised

prRoTectsirs BreavalaD e the fotowing prowgely: Gas filled arresters are unsuitable for high power HF and VHF transmitters (>= IKW) unless the

e RS232 in both DB9 and DB25 connector types transmitiers incorporate return power shutdown circuitry. A gas filled arrester once fired will
o RS485 and RS422 in DIN rail and DB9 configuration remain in the conducting state by the presence of RF energy. This will destroy the arrester unless
o Thin Ethernet with in line and protected T BNC configuration the transmitter has shutdown circuitry which detects the impedance discontinuity.

e Thick Ethernet with in line N type and DB15 AUI configuration _ s ; _
e RJ45 for UTP with hub protectors and individual terminal protectors Alternatively utilise spark gap arresters with arc detection and

shutdown circuitry.
Ensure all LAN type protectors do not inhibit LAN performance. Only choose CATS UTP

protectors. For microwave link equipment an alternative and more effective
H 2, - solution 1s the quarter wave stub protector. These units must be
anb AND ‘ tuned to the frequency in use but are capable of reasonably large
bandwidth. For example a quarter wave stub protector centred on
E2 : .
- 2.4GHz has a usable bandwidth of +-100MHz. Figure 20 shows a
— MOVs b et typical umt.




Let’s STUDY Jointly reason of Surge and use of Surge Protection including Installation GuideLine with Wiring Rules
UL SPD Types - Per 1449 4th Edition
Type 1- One port. permanently connected SPDs, except for watt- hour meter socket enclosure, intended for installation between the secondary of the service transformer and the line side of the
service equpment overcurrent device, as well as the load side, including watt-hour meter socket enclosures and Molded Case SPDs intended to be installed without an extemal overcurrent
protective device. Type 1 SPDs for use in PV systems can be connected between the PV aarry and the main service disconnect.
DIN-RAIL SPDs are open Type 1.
Type 2- Permanently connected SPDs intended for installation on the load side of the service equipment overcurrent device, including SPDs located at the branch panel and Model Case SPDs.
Type 3 - Point of utilization SPDs, installed at a minimum conductor length of 10 meters (30 feet) from the electrical service panel to the point of utilization, for example cord connected, direct
plug-in receptacle type and SPDs installed at the utilization equipment being protected. See marking in 80.3. The distance (10 meters) is exclusive of conductors provided with or used to attach
SPDs.
Note: type 2 and 3 SPDs ware previously known as TVSSs,
Type 4 - Component Assemblies - Component assembly consisting of one or more Type 5 components together with a disconnect (integral or external) or a means of complying with the limited
current tests in 44.4.
Type 1, 2, 3 Component Assemblies - Consists of a Type 4 component assembly with internal or external short
circuitprotection.
Type 5 - Discrete component surge suppressors such as MOVS that may be mounted on a PVVB connected by its leads or provided within an enciosure with mounting means and wiring
terminations. V/Um----nominal system voltage.
A nominal value assigned to designate a system of a given voltage class in accordance w ANSI CB4,1. Typical voltages include 120 208, 240, 277, 347, 480,6000 Vac.
V --- Voltage Protection RatingA ring selected from a list of preferred values as given inToble 63. 1 of UL 1449 4t Edition andassigned to each mode of protection. The value of V is determined as
the nearest highest value taken from Table 63.1 to the measured limiting voltage determined during the surge test using the compination wave generator at a setting of 6 kV, 3kA. It is also known
as let-through voltage.
Guide to Surge Protection Devices (SPDs): selection, application and theory
The following common terminologies, as recognised by BS EN 61643/IEC 62305 are used throughout SPD specifications in order to aid correct selection and aredefined as follows:
Nominal Voltage UO is the line voltage to Earth a.c. voltage of the mains system (derived from the nominal system voltage) for which the SPD is designed to is the voltage by which the power
system is designated -e g. 230V.
Maximum Continuous Operating Voltage Uc is the maximum RMS voltage that may be continuously applied to the SPD's mode of protection e.g. phase to neutralmode. This is equivalent to the
SPD's rated peak voltage.
Temporary Overvoltage UT is the stated test value of momentary voltage increaseor overvoltage that the power SPD must withstand safely for a defined time.Temporary overvoltages,
typically lasting up to several seconds, usually
originate from switching operations or wiring faults (for example, sudden load rejection, single phase faults) as well as mains abnormalities such as ferro-resonance effects and harmonics.
Impulse Current Amp is defined by three parameters, a current peak with a chargeand a specific energy typically simulated with the 10/350us waveform to represent partial lightning
currents. This waveform is used with peak Imp current value stated. for the mains Type 1 SPD Class | test and typically for data telecom SPD TestCategory D.
Nominal Discharge Current /nspdis a defined nominal peak current value through the SPD, with an 8/20us current waveshape. This is used for classification of mains SPDs(Class Il test) and also
for preconditioning of SPDs In Class | and Class lltests.
Maximum Discharge Current /maxis the peak current value through the SPD, with an B/20us waveshape. Imax is
declared for mains Type 2 SPDs in accordance to the test sequence of the Class Il operating duty test. In general, max is greater than /nspd.



Surge protective devices (SPDs)Surge protective devices mainly consist of voltage-dependent resistors (varistors, suppressor
diodes) and / or spark gaps (discharge paths). Surge protective devices are used to protect other electrical equipment and
installations against inadmissibly high surges and / or to establish equipotential bonding. Surge protective devices are
categorised:

Surge protective devices for power supply installations and devices

for nominal voltage ranges up to 1000 V

— according to EN 61643-11:2012 into type 1 /2 / 3 SPDs

— according to IEC 61643-11:2011 into class | / 11 / 11l SPDs

Surge protective devices for information technology installations and devices

for protecting modern electronic equipment in telecommunications and signalling networks with nominal voltages up to
1000 V AC effective value) and 1500 V DC. against the indirect and direct effects of lightning strikes and other transients.
—according to IEC 61643-21:2009 and EN 61643-21: 2010.

Isolating spark gaps for earth-termination systems or equipotential bonding

Surge protective devices for use in photovoltaic systems

for nominal voltage ranges up to 1500 V

— according to EN 50539-11:2013 into type 1 / 2 SPDs

impulse current discharge capacity and protective effect into:

Lightning current arresters / coordinated lightning current arresters

for protecting installations and equipment against interference resulting from direct or nearby lightning strikes

Surge arresters

for protecting installations, equipment and terminal devices against remote lightning strikes, switching over-voltages as well
as electrostatic discharges (installed at the boundaries downstream .



Combined arresters

for protecting installations, equipment and terminal devices against interference resulting from direct or nearby lightning strikes
(installed at the boundaries between LPZ OA and 1 as well as OA and 2).

Technical data of surge protective devices

The technical data of surge protective devices include information on their conditions of use according to their:

Application (e.g. installation, mains conditions, temperature)

Performance in case of interference (e.g. impulse current discharge capacity, follow current extinguishing capability, voltage
protection level, response time)

Performance during operation (e.g. nominal current, attenuation, insulation resistance)

Performance in case of failure (e.g. backup fuse, disconnector, failsafe, remote signalling option)

Short-circuit withstand capability

The short-circuit withstand capability is the value of the prospective power-frequency short-circuit current handled by the surge
protective device when the relevant maximum backup fuse is connected upstream.

Short-circuit rating ISCPV of an SPD in a photovoltaic (PV) system

Maximum uninfluenced short-circuit current which the SPD, alone or in conjunction with its disconnection devices, is able to
withstand.

Temporary overvoltage (TOV)

Temporary overvoltage may be present at the surge protective device for a short period of time due to a fault in the high-voltage
system. This must be clearly distinguished from a transient caused by a lightning strike or a switching operation, which last no
longer than about 1 ms. The amplitude UT and the duration of this temporary overvoltage are specified in EN 61643-11 (200 ms, 5
s or 120 min.) and are individually tested for the relevant SPDs according to the system configuration (TN, TT, etc.). The SPD can
either a) reliably fail (TOV safety) or b) be TOV-resistant (TOV withstand), meaning that it is completely operational during and
following

temporary over-voltages.



Sparkgap Protection

Spark gaps are intend to provide galvanic isolation between electrical installation parts where
direct connections are not permitted. The galvanic isolation prevents not only electrochemical
corrosion but provides also a connection capable of carrying lightning current.For connecting
different earthing systems, the aim being to make optimum use of all earthers for lightning
protection equipotential bonding.

Earthing Distance Maximum 500mtr allowed for Electrical and
300mtrs allowed for Low Voltage Equipment’s.

Shortest Discharge Path , Less Joints No Sharp Bend ,Round Conductor for routing Earthing up to
Equipment’s, all buried Joint should be Exothermic Weld
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Link Vue System Pvt Ltd (A Genuine Approach & Technology Company)

Solution Partner for your every Customers
with Technolgy and Genuine Products




We offer end to end engineering solutions from project conceptualization, engineering design, Constancy with
incorporates our own In-house Singapore brand of Ethernet M2M connectivity wide range of products with
International industries approvals of CE, FCC & ROHS standards, Moreover We are the strategic partners, sole
distributors for world’ leading Enterprise ICT & Industrial class Surveillances security products from products selection to
project commissioning services for industries assisted with onshore & offshore 24X7 service support Link Vue System
Private Limited - India established to provide premier Integrated solutions for Industrial & Enterprise Grade Ethernet
Connectivity / Wireless WLAN, GSM Technology incorporates value added supply services & End to End support for
Govt.& small to large businesses to plan, build deploy & manage their Industrial Automation SCADA communication
control, Ethernet LAN/WAN networks System infrastructure, CCTV Surveillances, Access Control as per their standards -
all within their stipulated budget and cost effective solution.

With our extensive knowledge & rich industry hands-on experience in the Networks communication &
Industrial Automation arena, we continuously innovate and upgrade our products range aimed the varied applications
needs of our customers, we maintain high quality standards for our offering products which we have received many
quality and testing certifications from industries internationalcertifications bodies.

VIRTUALIZATION
Centralization. Consolidation. You've got a long list of what ifs" and "must
haves." We'll sit down with you and really listen to your needs, then design

systems that perform optimally, increase productivity and reduce costs.

IT & INDUSTRIAL COMMUNICATION BRAINS

Our clients are supported by our staff of experts plus a resource network of
Level 1 to Level 3 engineers. We'll make sure we address your problems
economically and strategically We perfectyoursystems before youevensee
them.

IMPLEMENTATION AND SUPPORT

We don't drop off the parts and walk out the back door We manage the
project through implementation and then follow up to make sure everything
is working correctly. We see value when it's built into long-term success.

Who is Link-Vue? We are, of course
It's our passion to deliver peace of mind. Learn more about Link-Vue
integrated IT products and solutions

Services & Supports

* AMC/ CAMC

» [T Technical Support Help Desk
* Server Implementation

* Hardware Repair Services

s Software Configuration

¢ Architecture & Implementation
* Problem Remediation& Rectification
*Hardware RepairServices

* Projectdesign & consultancy

¢ AssetManagement

*Warranty Services

Performance Enabling Solutions

eAdvanced CCTV Surveillances & Access control Security on Ethernet Platform

eIndustrial & Enterprise Networking LAN/WAN, Wireless WLAN & GSM Data Loggers.

o|P Security Collaboration | Messaging Mission Critical Data Storages NAS /GRID

eIndustrial Automation DCS | PLC | SCADA HMI | Industrial Computers Products & Implementations

eConsultancy in Enterprise and Industrial Automation Networks Design

eSourcing of best Components Supply from in-house brand/ customized based on the project requirements for

industrial and enterprise connectivity and automation verticals.
o|T Data Centre and ICT Products Infrastructure Management.
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Design for harsh industrial environments

Industrial & Commercial Managed Gigabit

POE / Unmanaged Switches & Media Convertors Models Series
More than 100 different RJAS Copper & LC/STISC Fiber ports models available.

Physical Charactaristics

Housing. Aluminum Alloy material with P40 Protection
Very light weight
Rack mount | wall mount & Din Rad

Interfaces

Console Port rs-232(RJ43 connecton)
Web GU! Interfaces
Alarm Contact 1 replay outputs, supponts IPAMAC confiet

Power

Input Voltags: 220V AC (110-240V ACHE2A 7 (12.24) VDT Redundant cual inputs
Plug-in Termmnals: 5 Cores 5. 08mm Terminats
Overicad Current Protection: Present

Reverse Polanty Protection Present
Redundant Protection: Presant

Connection 1 removable 8.-pin terminal blocks

Environmental Limits

Operating Temparature -40 + 85 degres C

Storage Temperature. 40 + 85 degres C

Ambilent Relative Humidity: S%-25% (non-condensing )

ENB1000-4.2 (ESD) Lavel 3

ENG1000-4.3 (RS) Level 3

ENG1000-4.4 (EFT) Lovel 3

ENB1000-4-5 (Surge)Level 3

ENG1000-4-8 (C5) Level 3
ENG1000-4.16{Common-mode Conduction) Level 3
ghoex: IEC 60068-2-37

Free Fall: \EC 60068.2.32

Vibration: IEC 80068-2.8

EMI: FCC CFRAT Part 15, ENSS022CISPR22, Class A
Incustry. | EC60068-26, | ECO0068-2-27, | ECH0068-2-33
Rall. ENSO1 55, ENS01 21 4

Traffic NEMA 75.2



BMS Network Infrastructure System

¢ Backbone Routing & switching

o LAN & WAN Controliers 1o PLC connectivity

® CCTV Surveillances, Access control temaserver

o & Fire Alarm connactivity

¢ Servers & Workstation |mplemontations

¢ |T Data Centar management & control monitorning

® Network Monitoring Systems (NMS)
Implemertation

Solar Survilances Scada Network Systems

o CCTV Surveillances Plant field Area
& SCADA Control room implamentabon

® Ethernet Communicaton. Fiber ogtcs spliicing
e All King of LAN  WAN Implementations
® GSM Data Loggers & RTU Communication

¢ GSM celluer, Senal, Ethernet Data logger for
solpr power application

® Progamable using IEC 61131.3 languages

Qil, Gas & Process Industries

® CCTV Survesiances secunty mcorporates

® Ethemet LAN Networks infrastructure parameser
boundary for Refinery devison

e CCTV Soluton for Explosion & hazardous
Ione sre=s

o Explosion Froof (ATEX) epproved CCTV for
ppelne automabon

Power Networks infrastructure

SS
| ﬁcpwﬁ!

ﬁ«f’h ﬂu

OReal 1T & Indusina connectvily peopie with
hands-on live sxpenence

@ Cusiom soiutons Dult sround your systems and
processes

©® End-to-end sppication support

® Ongong dient support & One team of experts for
al 1T nweds

@ Same engineers work with you before and after
the sale

® Documentation of delivered soubons

® Networking LAN & WAN, Securty, Collaboration
Measaging Backup, Archwving. Dsaster
Recovery/Business Data siorages NAS /GRID
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PERIMETER INTRUSION DETECTION SYSTEM (PIDS)SECURE YOUR
PREMISES

Perimeter Intrusion Detection System (PIDS) is designed to protect assets within a perimeter by detecting intruders
attempting to gain access and blocking such access using the control station. Blue Star R&R offers robust and reliable
solutions for accurate detection of such unauthorized entry and protection of assets against these threats. The
company's turnkey solutions can detect any unauthorized physical intrusions across the perimeter, assess the situation
and track intruders for future actions. Features such as instant alarm generation and control by reporting to central
monitoring station make it easier to manage such situations,

PIDS solutions from Link Vue Systems Pvt Ltd are based on microwave technology, Optical Fiber Cable (OFC) or video
cameras. These can be fence mounted, buried underground or can be tailored for specific needs, based on customer
requirements Seamless integration of PIDs with other security systems adds one more layer of comfort for the customer.
This security system is well suited for military bases, government facilities oil refineriesPetrochemical plants, power
plants,sea ports, airports, VIP residences. Storage yards and so on.
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Link Vue System Trading Produts Portfolio

www.linkvuesystem.com

SUNLUX

TECHNOVATIONS

Protocon-P7M: Modbus RTU to Modbus TCP/IP

Protocon-P7M A gateway for your Building Automation solution
Protocon-P7M is a cost effective solutions to connect equipment’s with
“,91 similar communication Protocols and physical Media.
- Protocon-P7M is a product from Sunlux that allows users to integrate new and

O%’Z‘*"& existing Modbus/RTU serial devices to TCP/IP network-based devices. The
gateway server allows MODBUS/TCP based Controllers and applications to

communicate and interoperate with serial MODBUS RTUs.

Protocon-P7TM
Modbus TCP
Moctbas RTU to Modbues TCPAP
Supporting nodos
o () sumLux
T Modbus RTU

Ethernet port
= 2xRSA85, 1 x RS232 port eupporte upto 30 nodes.
PRODUCT ORDERING INFORMATION:
Protocols supported

» Modbus RTU, Modbus TCP/IP INTE ORDER
MODEL
Mapping data points Supported CODE
* Maximum 500 data points 1 x RS485 PTM-P1
Protocon-P7M:
Applications Modbus RTU o 2x RS485 PTM-P2
Madbus TCP/IP 2vRS485, 1x PTM-P3
«Energy Management with Building Automation Systams RS232

+Integrated metering of HVVAC systems and chillers


http://www.linkvuesystem.com/

Communication

Note: Mapping configuration Supported per unit ranges from min 1 to max 500 points.

TECHNICAL SPECIFICATIONS

Input Voitage 12V DC, 300 mA.11W

Operating Temperature 0 ° C to 55 * C (Standard);
Humidity 10-90% non-condensing

CPU Fan less - Cortex Controller

Software malfunction protection Watchdog timer
Modbus Slave Choice of 2 - RS485 ports, 1 x RS232.
1 PFC input .

RJ45-Ethemet (Modbus TCP/IP)

1x RS-485 (Screw-terminal)

10/100 Mbps Ethemnet with auto-negotiation

Serial port supports either 2-wire or 3-wire EIA-485
Baud rates from 2.4 1o 115.2 kbps. The baud rate can
be set with Web based Configuration

Configuration software for data points mappings

Mapamam S00 data powdts
Shewl metal

225 Guams appromemately
SOMB (L) X 825 M) x 200 (D)

12



TeleMON™ - Telemetric Monitoring System

Key Features

v MQTT support over 10/100 fast Ethemet (R145)
or over bullt In 3G/4G Modem. Data encrypted

C

with TLS

Modbus RTU support on 2 x RS48S ports TC]CMON -
v Modbus TCP support on 10/100 Fast Ethemet

(RI45) srecovd
v Device level security with TPM 2.0, Secure Boot EFITPES

v Ruggedized (shock and vibration resistant) for
challenging mobile and manufacturing
environments rs X

v Can be powered by 24V DC m

v Provision for onboard data logging with real time
stamp with configurable periodicity

v Configuration avallable through intagrated web

server

Telemetric Monitorning System

General Description

TeleMON™ is an industrial grade x86 based gateways. Telemon gateway provides two RS485 serial interface for
Modbus RTU protocol, an ethernet interface for Modbus TCP and transfers the data to the cloud using MQTT (SSL/TLS)
over 3G or 4G cellular modem or ethernet Interface. TeleMON gateway acquires data from legacy devices and modern
sensors analyzes and make the data available at the cloud which would provide a platform for various applications like
remote asset management, centralized monitoring etc.

TeleMON is specifically designed to implement data collection systems which operate according to the Internet
of Things (loT) paradigms; It allows bidirectional communication between field equipment and the Cloud
software platform. All the data transferred to the cloud are encrypted with Transport Layer Security (TLS). It is
possible to configure the MQTT message structure in order to better adapt to the different MQTT Brokers available
(Amazon AWS, Mosquito etc.)

Typical Network Diagram Protocol Specifications

v TCP J RTU Support
v Holdng Register, Input Register,

Discrete Inputs, Codly supoorted
‘ ’ SUpport for function code M

O] Ox) 2. 0exf) ) O

MoTrT E ¢  Serinl Baud rate support from
. A o SO00 115200
4 »
| { -
. L
. LS 1.2 Certifcation supported
. MOTT uning DpsnSSH
y Conmection and reconnection with

conourabde QOS5 loval (0.1.2)

DUP and Kawp Alve Tene
support sd

v Pubiiah and Subscrite support with

=
3

AOuUratde O0S eveds (01,7




Ultra Sonic Sensor DASq and GSM Communication

4-20 mA SIM Card
a
Pulse Miucrocontroller Nodermn SMS MO
4G sum
Micro Controller Based
ADC : 12 Bit

Supply Voltage: 24 VDC
Dimension: 75 x 75x 30 mm
Communication 4G

Protocol : MQTT to MCC room.

r ~

Communication Cables

|1/

| / A
L Ll

CATE M

rFiber Optics

" Armored Fiber Optic Cable
LIV Box

"1Din Rail type

_IWall Mount

" Patch Cords A ' g S h
"|Ruggedized Patch Cord

JAmored Patch Cord —

| Onsite FO Splcing Service — |
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Serial Device Servers

Lo

IMW

USH To RS- 2124880402 :-mu-m»wm [hemetModbus Gatewsy 10
4-Port RS-488/422
§ Port 232405432 to Fihernat 16 Port 232/485/422 10 Fthwrmet
Protocol Converters
CAN Ptharnet | Modbus | Modbus

Protocol | ooen | CCUnk |Deviesion| S| T | Toep | Profibu | Profinet
CNop [ v | v | v | v | V¥ v | v | v

DeviceNet v v v v v v v v

Ethernat IP v v v v v v v v
Modins KTU| ¢ v v v v v v v

Modbws TCP| v v v v v v v

Profibus v v v v v v v v

Profinet v v v v v v v v

M- Bus . . . - v - e |«

CANoceo MBus (Crink 5840 BURAY fscavus oot (L5




rI-IOT Products

B7S

TS GEM G GG MEIM RTU

Wi’ YEmam

Profibus Products

EKS Engel; Germany

The PROFIBUS Tester 5 BC-700-PB is a powerful diagnostic and troubleshooting
tool for testing the cables, measuring the signals and analysing the communication
of PROFIBUS networks.
Combination of signal tester, storage oscilloscope, protocol analyzer, master
simulator and cable tester functionality in a single diagnostics tool

Fiber Optic Media Converter's
DIN rall mounted MINI Patch panels

Elosta GmbH,
_Switzerland

Relays with Forcibly Guided Contacts

Fint, Norway

Helmholz, Germany

Gateway for HART/ FF/ PROFIBUS PA / MODBUS
Wireless HART

Embedded Gateways for HART/ FF/ PROFIBUS PA /
MODBUS

Profibus Connectors with & w/o LED/ PG Port
Profinet RJ45 Connector

Profibus DP-DP Coupler

Profibus 2/4/6 way repeaters

MPI Module

CAN Bus Module

REX 100/ REX 200/REX 250 ~ Remote Access &
Maintenance solutions

Profinet Switches

PN-PN Couplers

16



Our Product based on Industrnial Protocol Development, Application Programming
Iinterface and Software Platforms for Data Acquisition, Data Analysis and Data
Monitoring for Numerous Industrial Applications. We always touch to Help Industiries
to Implement Concepts With Workable Solutions For Efficiency Improvement,
Application Monitoring And Effective Control Processes, Systems And Machines.
Our Product not only limited with Protocol Gateways, RTUs & SCADA we have
recognized Products in the domain of Energy Management System as well as Power
Factor Control prepared product list with our strong basket

Smart Grid & Smart City Solution

L

Smart cities depend on a smart grid to ensure reliable energy efficient and quality power Distribution System. Smart
Grid is Digitalization of Power Transmission and Distribution System.

Major areas of concern in the power distribution sector are high AT&C loss and poor power distribution reliability. To
address these problems accurate measurement, diagnosis and Local remedial action is essential.

The reliability of power is measured in the terms of SAFI and SAIDI which requires solution besed on real
time monitoring and Control.

The Feeder Remote Terminal Unit (FRTU) for SAIFA /SAIDI measurement is required at primary substation to our data
from status Input devices of breakers or protection relay viz O/C & E/F, CMRs, Multifunction Transducers
(MFTs), discrete transducers for analogdata The FRTUs shall be interfaced with the substation equipment,
communication equipment, power supply distribution boards;

Along with effective Monitoring, FRTU should also incorporate self-healing and logic for taster restoration of supply
even in the absence of control Centre SCADAIntelligent Protocol Gateways in Smart Grid combine the Functionality of
Traditional Protocol Converters and loT Gateways, TheseGateways not only help in interoperability between various
equipment supporting difforart Protocols as per Functional requirements.But also support clustering data processing.
Processing, network security and Many connectivity Options

RS Consultancy is Pioneer in Engineering and Development of Smart Grid Solutions in Partnership with Global Market
Leader in loT Hardware Advantech Co. Ltd, we Offer indigenized Solutions with.

e|ntelligent FRTU

eSmart Grid loT Gateway

*RSK PGA Smart Utilities

17
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Hardware Details
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Specifications - IEC 104 Client/Server
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4KW Battery With Inverter Canapoy
UL R L LR R AT T TR T Solar Pane'

Link Vue

LT TR

= B 0

T R

TR

Battery configuration 51.2V -80 Ah

Capacity of Individual Cell 3.2V -80Ah

Type of Cell Prismatic

Cell Chemistry LFP

Nominal Capadty 20 Ah

Nominal Voltage S1.2V

Voltage Range 408V~ 58.4V

Total Energy 4096Wh

Configuration 168 1P

Charging Current Recommended 0.3C , .5C Maximum (40Amp)
Discharging Current 0.5C standard, 0.95C Max. Discharging{76Amp)
Recommended Discharging Cut-off Voltage 432 V

Charging Time Around 273 hours (@0.5C)

Maximum Pulse Discharge Current 350 A (for 2 Sec.)

Cycle Life @ DOD 80% = 2000 Cycies @25°C

Self Discharge rate < 3% / 30 Days (standard charge 100% $0OC & store at 25°C)

-20°C~65°C; humidity < 85% (Discharging)

Working Temperature Range
O°C~507C; humidity = 85% (Charging)

Storage Temperature Range -20°C~4a5°C
Battery Case Material Metal

Battery Pack Weight Net Wt — 40 Kg (Approx)
Battery Pack Dimensions 400%x360x250mm (LXWXH)
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Descriptions Specifications

With Packing Dimensions
Battery Link

Cutput Discharging Voltage Nominal
Operating Hurnidity

Storage Temperature

Storage Humidity

Protection Parameters

Cver Charge cut off Voltage
Deep Discharge cut off Voltage
Short Circuit Protection

Ower Charge Protection

Cell Balancing

Communication

Degree of Protection

TBD*

165
51.2V
D% - 90%
-20~A57C
D% - 90%

584V
40V

Yes

Yes

Passive Balancing/Active Balanceing

As per customer reguirement

IP B&

Parameter SKVA/48VDC

Grid Charger

Grid Voltage Sync Range

Grid Freguency Sync Range
Charger Peak Efficiency

Max Grid Import Power Capacity

Max Battery Amp(Charging)
Self Consumption
Recommended DG/GRID Capacity

SOLAR CHARGE CONTROLLER
Controller Type

Charge Controller
Type
Charger Topology

MAX PV Connection Capacity

Nao of MPPT Channels

Per Channel PV Capacity (Nominal/ Paak)
Max. Open Circuit PV Volts {Voc)

MPPT Voltage Range

Minimum PV Voltage

Max I/P Amps per channel

170V-260V{£5V)
S0Hz+6%
Higher than 90%

Double of Inveter capacity dependent on battery
charging current
SA to 20A selectable

Lower than 4%
Double of Inverter Capacity

Dsp
MPPT

5 KWp

5 KWP
150%
B5-130V
B3 v
104 A
22



Max Battery Amps during PV charging

Max Battery Amps during PV charging

Peak Charging Efficiency

Full Capacity in Boost Mode / Current Control in Float
Mode as per Battery AH

LMLA, VRLA, SMF, Ni-Cd Lifepod: Charging Profile can be

configured as per the battery requirement

Higher than 94% Upto 98%

Parameter S5KVA/48VDC

Inverter
Controller Type

Switching Element

Nominal Battery Voltage VDC
No of Phases/Connection Type

Nominal Output Voltage
Output Frequency
Continues Output Power

Out put Amp

Voltage Regulation (Stand Alone)
Frequency regulation (Stand Alone)

THD
Out Put Waveform

Galvanic Isolation

Output Power Factor
Peak Efficiency (Full Load)
Overload capacity

DG Compatibility

Auto Bypass feature

Grid Export Mode

Anti Islanding Function

Compatible IEC standards

DSP

IGBT

48

1Ph, 3 Wire- LNE
230V AC £2%
S0Hz * 0.5%
4000 WP

17A

2%

#0.5Hz

THD less than 4%

Pure Sine Wave

In built Isolation Transformer at Inverter Output

0.8 Lagging

Higher than 85%

125% FOR 60 SEC, 150% FOR 5 SEC / Can be customized
Available

Available

Available, Enable/Disable Options available

Available, In Compliance with IEC 62116

IEC -61683:1999- As per MNRE Requirement
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Parameter SKVA/48VDC

Configuration
Modes Available

Battery Buffer Setting
MPPT Modes

Indications
LED

3: Hybrid , Grid Export, Stand Alone
Selectable from 25%,50%,75%
2

Grid On, PV On, Grid Charger On,, Load On Grid, Load On
Battery , Fault

LCD Display Parameters

Load Status
INPUT GRP

Inverter GRP

0O/P GRP
Solar GRP
Battery GRP

Dash board
Faults

Alarm

PROTECTIONS

PV
Battery

Grid

Load

Circuit Breakers

Temperature

Load on,Batt Grid CHRG Grid Sharing
Voltage/Current frequency

Voltage/current

Voltage/Current frequency

PV Vol, Curr PV Power, PV Energy
Voltage Status Current CH, Current DISC

Input KW Output, KW,Solar KW
Recent 6 fault since |ast, reset

Audible For Fault And Warnings

Reverse Polarity Indication, optional- Surge Protection

(Over/ Under Voltage, Over Charge, Optional - Reverse

Polarity ,Over Temp

Over/ under Voltage, Over/ Under Frequency, Optional -
Surge Protection

Overloads, Short circuit

Grid Input MCB, Battery Input MCB, PV Input MCB, Load
Rotary Switch
Inverter Over Temperature (optional)
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Parameter S5KVA/48VDC

Enclosure
Degree of Protection

Cooling
Noise

Color
Termination
Weight

Dimension

Environmental

Temperature Range
(Operating)
Temperature Range (Storage)

Altitude (max)
Humidity

Compatible IEC standards

Connectivity

IP 66

Forced Fan Cooling

<50d8

SLATE 7015

Bottom

115 KGS

W 345 mm D: 650 mm : H: 740 mm

0to 50°C

-10to 50°C
1000 m

0-95% NON Condensing

IEC- 60068-2-1, IEC-60068-2-2, IEC-60068-2-14, IEC-60068-
2-30- As per MNRE Reguirement
RS-232/GSM
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Spark gaps are intend to provide galvanic isolation between electrical installation parts where
direct connections are not permitted. The galvanic isolation prevents not only electrochemical
corrosion but provides also a connection capable of carrying lightning current.For connecting

different earthing systems, the aim being to make optimum use of all earthers for lightning

protection equipotential bonding.

Surge and Protect

Powesr %

WHAT IS A “POWER SURGE"?

A DOWST UWQo, Of Transiant voltaga, & e
Ad e arrd -4 oy

SO PIMent in yousr Mhorne o
bBusess.

CAUSES

The Nationa! Slectrical Manufacturers
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CO-BO% of e are a
Ffoctiity, ssch as when bege appliances
1ike an condimaners, tusn on and off.
Suvo.sf..nahocﬂoma:. frowm the

wrttlicy warny during power
grid swirtching l_.iﬂy,ﬁ\.m
powerful surges can be ausad by
lightritog

IMPACT

A spihe an voltages can be harmfol
electrical devices

voitage woltags

cause an arc of elecincal current

resuiting In heat thar damages the

clactrical cornpon.nts w-:d undl-‘mh
sIrges rmay sh

eQuipaent > rd m&o.hof.pphmco;
and slectromics mvolved

rges mnd How oo 0

F more p Iz oty
access 1o the same limited capacny of the
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The Solutions

OINT-OF-USE
SURGE PROYECTION DEVICES

Protoct ondy tho Homa that are

ponnt-of <ase surge protectons that
Have an indecating ight and/ar
aucie alarmn that alert whan it
needs replacenyent.

SERVICE ENTRANCE
SURGE PROTECTION DEVICES
PAounted in OF ON YOUr makn
wlectniical panct or at the base
of the clectric rmatae_ this
d.vx.pn:rad._;po.._fu.-br

cfrcut into which it is connectod
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UL SPD Types - Per 1449 4t Edition

Type 1- One port. permanently connected SPDs, except for watt- hour meter socket enclosure, intended for installation
between the secondary of the service transformer and the line side of the service equpment overcurrent device, as well
as the load side, including watt-hour meter socket enclosures and Molded Case SPDs intended to be installed without
an extemal overcurrent protective device. Type 1 SPDs for use in PV systems can be connected between the PV aarry
and the main service disconnect.

DIN-RAILSPDs are open Type 1.

Type 2- Permanently connected SPDs intended for installation on the load side of the service equipment overcurrent
device, including SPDs located at the branch panel and Model Case SPDs.

Type 3 - Point of utilization SPDs, installed at a minimum conductor length of 10 meters (30 feet) from the electrical
service panel to the point of utilization, for example cord connected, direct plug-in receptacle type and SPDs installed at
the utilization equipment being protected. See marking in 80.3. The distance (10 meters) is exclusive of conductors
provided with or used to attach SPDs.

Note: type 2 and 3 SPDs ware previously known as TVSSs,

Type 4 - Component Assemblies - Component assembly consisting of one or more Type 5 components together with a
disconnect (integral or external) or a means of complying with the limited current tests in 44.4.

Type 1, 2, 3 Component Assemblies - Consists of a Type 4 component assembly with internal or external
short

circuitprotection.

Type 5 - Discrete component surge suppressors such as MOVS that may be mounted on a PVVB connected by its leads
or provided within an enciosure with mounting means and wiring terminations. V/Umn----nominal system voltage.

A nominal value assigned to designate a system of a given voltage class in accordance w ANSI CB4,1. Typical voltages
include 120 208, 240, 277, 347, 480,6000 Vac.

V --- Voltage Protection Rating

Aring selected from a list of preferred values as given inToble 63. 1 of UL 1449 4t Edition andassigned to each mode of
protection. The value of V is determined as the nearest highest value taken from Table 63.1 to the measured limiting
voltage determined during the surge test using the compination wave generator at a setting of 6 kV, 3kA. It is also
known as let-through voltage.

Guide to Surge Protection Devices (SPDs): selection, application and theory

The following common terminologies, as recognised by BS EN 61643/IEC 62305 are used throughout SPD specifications
in order to aid correct selection and aredefined as follows:

Nominal Voltage UO is the line voltage to Earth a.c. voltage of the mains system (derived from the nominal system
voltage) for which the SPD is designed to is the voltage by which the power system is designated -e g. 230V.

Maximum Continuous Operating Voltage Uc is the maximum RMS voltage that may be continuously applied to the
SPD's mode of protection e.g. phase to neutralmode. This is equivalent to the SPD's rated peak voltage.

Temporary Overvoltage UT is the stated test value of momentary voltage increaseor overvoltage that the power SPD
must withstand safely for a defined time.Temporary overvoltages, typically lasting up to several seconds,
usually

originate from switching operations or wiring faults (for example, sudden load rejection, single phase faults) as well as
mains abnormalities such as ferro-resonance effects and harmonics.

Impulse Current Amp is defined by three parameters, a current peak with a chargeand a specific energy
typically simulated with the 10/350us waveform to represent partial lightning currents. This waveform is used with peak
Imp current value stated. for the mains Type 1 SPD Class | test and typically for data telecom SPD TestCategory D.
Nominal Discharge Current /nspdis a defined nominal peak current value through the SPD, with an 8/20us current
waveshape. This is used for classification of mains SPDs(Class Il test) and also for preconditioning of SPDs In Class | and
Class lltests.

Maximum Discharge Current /maxis the peak current value through the SPD, with an B/20us waveshape. Imax
is

declared for mains Type 2 SPDs in accordance to the test sequence of the Class Il operating duty test. In general, max is
greater than /nspd.

Combined Impulse Test with Open Circuit Voltage Uoc is a hybrid 1.2/50us voltage test combined with an8/20us
current. The test is performed using a combination wave generator where its open circuit voltage is defined as Lgg.
typically 6kV 1,2/50us for the mains Class Il test and up to 4kV 12/50us for signal/telecom Test Category C. With an



value of Uoc (3KA 8 20us for the mains Class | test and up to 2kA 8/20us for signal telecom Test Category C). With both
voltage and current test waveforms, the combined impulse test is designed to stress alltechnologies used within SPDS
Voltage Protection Level Up is the key parameter that characterises the performance of the SPD in limiting the
transient overvoltage across its terminals Alow protection level value (also known as let-through voltage) is therefore
particularly critical for the effective protection and continued operation of electronic equipment The peak voltage
protection level Up is declared when the SPD is tested with its stated nominal discharge current in for the peak current
peak of imp) and is also declared when the SPD is subject to combined impulse test mars Class test forType 3
SPDS) as well as data telecom Test Categories C and B Modes' refer to tie combinations of conductors in which
transient overvoltage car Lightning transients are generally disturbance with respect to Eat commonmode), whist
switching transients are disturbances between line/phase and neutral (differential mode). During propagation mode
conversion can occur (e.g. as a resultof flashover). Hence transients can exist simultaneously between any combinations
of conductors. Electronic systems now pervade almost every aspect of our lives, from the work environment, through
filling the car and even shopping at the local supermarket. As a society, we are now heavily reliant on the continuous
and efficientrunning of such systems. The use of computers, electronic process controls and telecommunications has
'increased exponentially’ during the last two decades. Not only are there more systems in existence the physical size of
the electronics involved has reduced considerably. This reduction in size means less energy is required to damage
components.

The operation of electronic systems can be severely affected by lightning activityduring thunderstorms or
electrical switching events. Both can cause very short duration increases in voltage on mains power
and/or data

Communication/signal/telephone lines, with potentially devastatingconsequences. These increases in voltages are
called surges or transient over voltages, all sorts of electronic equipment are at risk such as

eComputers

eBuilding management systems

*PABX telephone exchanges ® CCTV equipment

eFire and burglar alarms

eUninterruptible power supplies ® programmable logic controllers (PLCS)
ePlant sensors, telemetry and data acquisition equipment

*\Weighbridge installations

A lightning surge is severe enough to present a risk of loss of life through fire and/or electric shock hazards through a
dangerous flashover. This can occur when the surge voltage exceeds the withstand rating of the cable insulation or
equipment. The home environment has also evolved everyday activities rely on electronic equipment Products such as
plasma televisions home theatre equipment alarms. microwaves and washing machines are all vulnerable to voltage
surges Protecting all home electronic equipment is simple with the qualified installation of a surge protection device
Products such as LCD screens. computer networks. data servers and industrial equipment including PLCs
provide essential services now crucial to business operational productivity Protection against the effects of
voltage surges inbusiness today is no longer an option, it has become a necessity.

Circuit breakers/fuses are not designed to provide overvoltage protection

Fuses and circuit breakers (aka Overcurrent Protective Devices (OCPDs) are designed to protect your home business
equipment and possibly even your life from an event such as a short circuit or overload,

The Surge Protective Device (hereafter referred to as an SPD) is specifically designed to protect equipment from events
such as extremely short duration high voltage spikes. These voltage spikesor transients are everyday occurrences and
can be caused by anything from switching on a lamp toalightning storm most spikes are of low energy. Some spikes

Products l e
Savae Protestar 2

Type t HPDdlghtning

e [SPT | 22
:: E:

w’-zm- 1 ana 3 SP0D
¢=¢v—m.~c
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Monoblock Single-Pole SPD

SPT23-KKN/1(38)

Class I*Class Il = Type 1+Type 2

Location of Use: Main Distribution Boards
Network Systams: TN-S, TN-C, TT
Mode of Protaction: L-PE / N-PE
Surge Ratings: 1 = 25 KA (107350 us)
L, = 25 KA(B/20 us)
IEC/EN Catagory: Class I+l / Typa 142
Protective Elements: High Enargy MOV
Housing: Monoblock Design
Compliance: |1EC 61643-11:2011
EN 61643112012

Monoblock Multi-Pole SPD

SPT23-KKNK/2(3)

Class I*Class Il = Type 1»Type 2

Location of Use: Main Distribution Boards
Network Systems: TN-S
Maode of Protection: L-PE /LPE, NPE INPE
Surge Ratings: | = 25 kA (10/350 ps)
I, = 25 kA (8220 ps)
IEC/EN Category: Class I+l / Type 142
Protective Elements: High Enargy MOV
Housing: Monoblock Design
Compliance: IEC 61643-11:2011
EN 61643-11:2012

Monoblock Multi-Pole SPD

SPT23-KXN/3(8}

Class I*Class Il = Type 1+Type 2

Location of Use: Main Distribution Boards
Network Systems: TN-C
Mode of Protection: L-PE / LU-PE
Surge Ratings: |, = 25 kA (10350 ps)
|, = 25 kA(B/20 us)
IEC/EN Category: Class [+l / Type 142
Protective Elements: High Enargy MOV
Housing: Monoblock Design
Compliance: |IEC 51643-11:2011
ENG1643-112012
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Monoblock Multi-Pole SPD

SPT25-KKN/4(S)

Class I*Class Il » Type 1=Type 2

Locabion of Use: Main Distribution Boards
Notwork Systems: TN-S
Maode of Protaction: L-PE /L-PE, NPE / NPE
Surge Ratings: L, = 25 kA (10/350 ps)
|, = 25 KA(B/20 y:s)
IEC/EN Category: Class il | Typa 142
Protective Elements: High Energy MOV
Housing: Manoblock Design
Compliance: 1EC 6164311201
ENG61643-11:2012

Monoblock Multi-Pole SPD

SPT23-KKK/1(5)+1

Class I*'Class Il = Type 1+«Type 2

Location of Usea: Main Distribution Boards
Netwark Systems: 1T, TN-S
Mode of Prolection: L-N /LN, N-PE
Surge Ratings: | = 25 kA/J 50 A (10/350 ps)
o= 25 KA/ 50 kA (8420 pn)
IEC/EN Category: Class 4l / Type 142
Protective Elements: High Energy MOV and GOT
Housing: Monoblock Deasign
Compiiance: IEC 6164311201
EN 616843112012

Monoblock Multi-Pole SPD

SPT23-KNK/3(8)+1

Class I*Class I » Type 1+Type 2

Location of Use: Main Distribution Boards
Nelwork Systems: TT, TN-S
Mode of Protection: LN/ L*N, N-PE
Surge Ratings: L, = 25 kA/ 100 kA (107350 ps)
|, = 25 kA 100 KA (8/20 ps)
IEC/EN Category: Class 141l / Type 142
Protective Elements: High Enargy MOV and GDT

Housing: Monoblock Design
Compliance: |EC 61643-11.201
EN 81643112012




Naw Modular Singla Pole & Multi-pola
Surge Prolective Devices

New Housing Design Features

«  Contemporary design -

*  Low residual prolection level P
Lifatime indicators ——
Rodosigned thermal disconnection

Patanted protection technologies

No external back-up fuse required up lo 315 A
Vibration and shoek withstand capabliity
Space-saving design

fwa 8]
=
jwwos]

Modem
Mol
Space
Saving
— —=  Mobls

Easy replacement
Patentod module locking mechanism
+ Moets IEC/EN and UL 1440 4™ Edition SPT12.5- XXX
Litatime
Indicator

Ramole Control
Swilch

e

Modular Plug
Doulign
(replaceable)

DIN Rall
Mount

Pluggable RC
Connactor
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Type 1/Type 2 SPD

SPT12 5. XXXI(S) SPTI2.58.XXXr2(s) SPT12. 5. XXXrus)

SPT12.5-XXX/1(S)+1 SPT12. 5- XXX/ S)*1 SPT12 5 PVXXX(S)

Type 2 SPD

SPTA0- X000 1(5%)

o D D

ol Al

BPT40- XXX/ (8)e1 BPTA0-XX003(8)+1 BETACPVXXX{S)

Pluggable Mullti-Pole SPD for Photovollaic Systems

SPT40-PVKKK-(3)

Class (1= Type Z+Type 1CA

Locat o af Use
Moo of Protecion
Hurge Hatangs

IECENAN, Catogory
Projeutive Elomonis:

Houning -
CompBumnons

g DHaoss . Nyvetes

(DO )-PE_LDC- 3 PE_ (DO 1D )
B = JOMA (WD Ogam )

Bl = My 3O SBONA (INZOMS)

Glana N Type N Typw TEA

Migh Eneegy MOV

Pluggstia Dosign

HENISA 312010

ENMSAIS- 110 «AY 20%

B A0 Ath Eaithin
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In-line SPD for Coaxial & RF Systems

SPTCPEBNC

C1-C2-C3
IECIEN Categary SN
Protection. lingeedancs Male hesd
Masimum Operating
Voilage: 70 180, 286V
Maxsmiam Poak Poware: 40 125 300w
Froquency Range: DIC - 2 0 Gilr
Surge Dincharge Fabtiogs: | oo 10 KA e - 20 kA
Impadance: %0 0
werton Loss: <0 4 ol)
Raturm Loss: = 204
Tormination: BINC Type (F-F, M-F)
Hausmg: ndine instalbation, Stealted Eno s
Compliance: IECAN G184

SPTs for Telocommunication and Data Networks

o *PoE Ducge Frotectar” pormitn the use of Power over Ethacmst with nomio currents of wi 1o 1 A 1 oan be snapped divectily

anto the hat call and uses I Lo omale the neosssary egdpolaniisl Bonding Absrnstively, bendnsl protsction uaing o sepas alely

pomaciotie
& Bupport torr Power ovar Eihaenad = it 1A [Pal+ accomiing s IEEEX 802 Jal)
® CAT GA N Ihe channel scconding o ANBNTIAEIA 660

o For s badinon in conformity wiih e Bghtnmg proteciion rons conoept 8! the Boundarios from O -2 snd Mighest

-

Modular SPD for Single Pair

SPT-DC Series

D1+C1=C2:C3

|EC/EN Category=D1/C1/C2)C3
Mod o ol Protection: Longitudinal, Transverse
Coarse Protection: 3 feeminal GDT
Voltages: 5, 12, 15,24, 10° 48,60, 110 VIRC
Frequency Rangs: J0MHz
Suige Discharge Hatings: b 10 kA, besc 20 kA, loac 2.5 kA
Series Load Carrent: 1A
Enclosuro: DIN43EED 23 TE, DIN RaEl Mawnt
Termimals: Stranded 104 mm?
Housing: Modular Dasign
Compliance: IEC/EN 61643-21
UL 4978 41h Edition
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AN ISO CERTIFIED COMPANY

e

o Energy Save B
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Earthingis Nothing less than Engineering

Maintenance Free Earthing installation as per 1S3043(2018)

General Arrangements for Earth SVS[em SN Installations/ IR Value Soll Type! Resistivity Earth System
Current Capacity Required
1 House hold 8 ohm Normal Soil/_upto 50 chm-mtr Single Electrode
earthing/ Sandy Soill between 50 to Single Electrode
S e o 3kA 2000 ohm-mtr
25x3 mm cu stng
oo (To be duplicated) Rocky Soglhl:‘o'r:"lhun 2000 Multiple Electrodes
e 25xh u
N + \ — 2 Commercial 2o0hm Normal Soil/ upto 50 chm-mtr Single Electrode
1 " por;imnsas Sandy Soll/ upto 2000 ohm-mitr Multiple Electrodes
ce bulldings/
= - T Geomil 1 BKA Rocky Soglh:?:"man 2000 Multiple Electrodes
s tni / \\. 3 Transformers, 1-2o0hm | Normal Soil uplo 50 chm-mir Single Electrode
Fxothermic 250x50x6 5““'3"0"‘.7 i Sandy Soil/ upto 2000 ohm-mir |  Multiple Electrodes
. earthing, ine
Welline equipment/ 15kA Rocky Sol:hm ulhan 2000 Multiple Electrodes
4 Transformers, less than 1 | Normal Soil! upto 50 ohm-mir Single Electrode
substation ! ohm Sandy Soill upto 2000 ohm-mir | Mullipie Electrodes
IS earthing, HT ine Rocky Soil/ More than 2000 Multiple Electrodes
oquipment/ 40kA ohmmte
5 Lightning less than 1 | Normal Soll/ upto 50 ohm-mir Single Electrode
Dk ik :m‘ﬁ;;:‘“ ohm Sandy Soil/ upto 2000 ohm-mtr | Multiple Electrodes
u
(D OUs 3% PCT @ Rocky Soll/ More than 2000 Multiple Electrodes
“‘.':‘:n:::u" R _— ":::._" appfioations etc/ ohm-mtr
6 PRS, UTS, less than Normal Soil/ upto 50 ohm-mtr Single Electrode
h SaSx 10" put e i RTUs FoIS, 0.50hm  ["Sandy Solll upto 2000 ohm-mir | Multiple Electrodes
300mm bare S?;S- ATMs .and Rocky Solll More than 2000 Multiple Electrodes
a ess| t
Earth electrode Installation mlr‘::::c ISK? ahiT

Maintenance Free Earthing Value Calcullation & Costing Per PIT

Thgmb Rule for Calculate Number of Earthing
Ro

The sporoximate sarth resistance of the Ro'Pipe slectrades can be calcuisted Dy

L4 ne slecorodes;
R= K x oLl
Yhere:
£ = Ressuvey of sarth in Ofm-Mater
L = Langth of the slsctrode in Mater
d = Damatar of tha siectrode in Matar
K=075 If 26« Lid < 100
K=1#100 <Ld <600
K= 120l #0600 = L'g <300

Number of Electrode if find out by Equation of R(d) = (1SN} x R
Yhere,

Ryd) = Desired earth resistance
R = Rasstance of single slacirocde
N = No of sl=ctrodes nstslled n parafel st 5 distance of 3 10 £ Mater imarva!

Exampile: Calculate Sarthing Fice Reasistarce and Number of Elscirode for getting
Earthing Resstance of 1 O _Saoil Rasistvity of =<0, Lergth=2 5 Meser. Diameter of
Piga = 38 mm

Here:
Wd =2 50038=00 78 s0 K =075

e The Eanth Resistance of tha Fipe sectrodes R=K xplL=075=x8578 =12 0

e Orea slectrode the aanth resistance is 120

« To get Eanth resstance of 1 0O the total Number of electrodes requrad =
(1.5x12)01 = 18 No

BOQ Per Earthing PIT
17.2mm Copper Bonded 3 Mtr ROD=1
Earth Enhance Compound(Value 0.012

Ohm) Qty -30 KG

Earthing Clamp Connector for

Connecting FLAT STRIP/Conductor - 01

/Conductor as per
oad /Fault Current -10

Earthing Stri

Equipment

Mtrs

High Quality Industrial Plastic PIT Cover
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KORS BERAND
ADVANCED SOLUTIONS FOR ELECTRICAL SAFETY

EARTHING LIGHTNING ARRESTERSURGE PROTECTION

Liahtiing

Motection

Conventional LA as per standard
IS 2309, IEC 62305, NBC 2016

{ swge* borded bad
W Wt ey

=5l A

s
(“’W“

Lattcn Copper Mat Copper Plate  (ypner Pasile emper
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FRP Pt Cover VE ME Covers PE M Coveny MNE M Coveny

l()m

@ @
00“»0 -

U] Imq,l .o no nu .
*.0 ‘—-

P.“m. LIL A L

' S o’

DNC and PV Inaudator Recegianle
2
o |
i O r Z
it l'm nd nmm. Camvvmntionsl ost Lk (WM Mast

Insulntel

Graphite Mould '

Mould Mandie Clamp '

R M Ve Card
Exathermic \ -_— \
Weld Powdev o Sag Removal

Brush Saft & Mard

Steel Mnlnl Detk Hint Gun
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YOUR TRUST
OUR PROTECTION

Early Streamer Emissi'on
Lightning Protection System
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PARATONEX LIGHTNING PROTECTION SYSTEMS

PARATONEX a pioneer in the design and manufacture of Lightning Reds, Surae Protection Device and Grounding
Products, PARATONEX product ranges are of External protection (ESE Lightning rod and Faradisation), Intemal
protection (Surge protection device} and grounding/earthing produc:s. With years of experience in the sector of
kghtning protection systems and after thoroughly sludying the problems associated with lightning avertime, our
company was established with modern lightning protection technologies. PARATONEX Lightning Protection
products are available at the affordable cost and at the same time it offers higher quality than most ather companies.

S POINT PLAN OF PROTECTION

DISSIPATE CREATION
ENERGY INTO OF A
THE BONDED
GROUNDING 3 EARTHING
SYSTEM SYSTEM

PROTECTION
OF SIGNAL
DATA AND

COMMUNICATION
LINES

PROTECTION
OF INCOMING
AC POWER
FEEDERS

RESEARCH & DEVELOPMENT

As one of the leading companies in the fiski of Eghtning protection, PARATONEX has invested heavily In field and
laboratory testing as part of its angoing commitment to research and development.

Throughout the product development of the PARATONEX, the prototype models were subjected to intsnse testing
under high voltage conditions, Following further refinements, the PARATONEX ESE air terminals were subjected to
final testing by an Independently accredited test laboratory which completed testing In full compliance with the
French National standard NF C 17-102: 2011, The final testing of PARATONEX ESE terminais showed effective
performance as defined in the standard.

PARATONEX 5 POINT PLAN OF PROTECTION

PARATONEX is trusted world leader for providing high quality direct strike lightning protection, surge protection and
grounding solutions. By recognizing the Importance of an Integrated lightning protection strategy, PARATONEX has
incorporated several major concepts into a Five point plan of protection:

1. Capture the direct lightning stike

2. Dissipate anergy into the grounding system

3. Creation of a bonded sarthing system

4. Protaction of incoming AC power feeders

5. Protection of signal, data, telecommunication & communication lines

PARATONEX operates in every region of the workd and supports the global market with an extensive distribution
network, helping to ensure that PARATONEX products are avallable for any project, regardiess of size arlocation.

wwwpantonex.com




Freedom Wire Connectors and Industrial Plug and Socket for

High Power Equipment’s

We are offering Advance and Allegiance Type Plug and Socket for Power ,Data and
Communication Port this is very important and useful for Office,Conference

Hall ,Data Centers ,Large Customer Handling Places like Hotels, Shopping Mall ,
Hospitals , Railway Station, Airports and other public places .

Indoor and out door purpose from SAmps up to Max 400Amps Plug and Socket.
We are also offering Connectors for Power Cables wire Cable 1.55gmm to
6.00Sgmm Cable to Cable Free ,hanging, and Fixed Type Connections

Pt \ e &< il 3 ‘
) ’ 05 \53‘ 2 .."v' s ‘,ﬁl‘ :‘;‘_ 'A 5 o‘. 3
: — " ~ % ".‘ - O - SN <
..." - g.'. - ."\-;‘ ."" .._& ',‘.~y .- \ :
' 7y e Il x :
: / 1 e < 5 X
bank front desk hospital office liftable table roised floor family fiving room
'l/ f. r . c f /i N
’ | . ..‘:[:' 4 - N '.". p ¥ -
ORY B o ¥, 7 ZE RN
\\ v ‘/a/f ‘*Ql l » (! 7 N ‘ﬁ" 4
/] P\ Vg \'J\ - '. ! % N
o . o v

girport waitina room  meetina room outdoor nirnort kitchen
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PUD: Pop up socket

FZ~517B(Black color) FZ~-517W(whiter color) FZ~51758(silver color)

FZ~517(B/W/5/G/H):Pop up ,3 socket with 2 damping;

FMD:Flush Mount Desktop

FZ=5078 FZ-5078 FZ~534

Alu. Profile tor under table Plastic Profile for under table Hidden coverplate with outlets

Industrial socket

4 b

-

- "
HITD~ O~ FZ-566~1 HTD=HAK/ KPP~

dia: 140miny; Stainless steel P68 power painted staindess stoel stand pole  B: 6% Hbmm square braw
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1.8 Industrial socket IP44 & 1P67
IP67 Interlock switch socket

e £

SFI372-4 SFI372
IP44 couper
IP44 Panel mounted socket
‘\ ¢ :
Ah° ' .,
- «
SF1431 SF1331 SF1531
[P44 Panel Angle mounted socket

‘/, ‘/. ‘xl
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IP44 Wall mounted socket

?/

SF1311 SF1411 SF1411
IP67 couper
a7
) 4
SF3322-9 SF3422 SFi522
IP67 Panel mounted socket
| - ~,
\o‘ ° "
0. )
SF1332-9 SF1432 SF1532

IP67 Panel Angle mounted socket

SFi2-9 SF5432 SF5532
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IP67 Wall mounted socket

. -’- i | \
' ! “‘ s -
’ “'-' . 7 » /‘_/‘

SF1312 SFi412 SF1512
IP44 socket
SFS123 SES123 SFS123
IP67 420A Large current sockets IP67 250A Large current sockets

SFaga2 SF2a52
IP44 Low pressure sockets
’ ’
.\ J. . J - — .

SEDA2NI SFDJ3I3I SEDI2NL SFDAIN2



2.6 Industrial plug

IP44 Plugs
' ‘ S
SF1301 SFH01 SF1501

IP44 Wall mounted plug

&)

SFL361 SF146] SFE1561

IP44 Concealed Plug

. . »
=

SFLISI SFIIsI SFI551

IP67 Plugs

SFL302 SFI402 SFI5a2
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IP67 Wall mounted plug

© @©

SE1362 SFH62 SF1562
IP67 Panel mounted plug
Q‘ ! A Q
~ ~g >
SF1352 SF1452 SF1552

IP44 Plugs  IP67 250A Large current plug IP67 420A Large current plug

SFS120 SF40n2 SFn

[P44 Low pressure plugs

P,

SEDLI0I SFDI201 SEDI3R SFD1202
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3.3 Quick connectors

Electrical parameters: 400V/24A & 600V/20A ; Material: PC &PA66

N .l{\
XXX

{Q:ﬁl} {%’#/

FC773-102 FC773-106 FC773-108 FC773-253 FC773-255

Eloctrical parameters: 400V/32A; Material : PA66 Electrical parameters: 250V/32A; Material; PA66

FC221-414 FC221-415 FC222-413 FC222-4H FC222-415

Electrical parameters: 600V/32A;Material:PA66

FC223-3P FC223-12P FCI21 FCA26
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Electric Vehicle and ElectricVehicle ChargingConnectors, Cable
Harness

ACEV Charger Connector ACEV Charger Socket
Type LIV Phug (SAENNTT2) Type 2 female [V Mg Type 2 Male £V Py Type LIV Socked Type 2 Fomale £V Socket Type 2 Male £¥ Sochet
DCEV Charger Connector DCEV Charger Socket

s ARD

COS Combu 1LV My CCS Comba J TV Py CHAMO LY ay €S Combre 1 ket Sexchet CES Cambo J Intet Socket ONAIMO Iniet Socket

QDO O

(1WA~ Aotcan Standhedh [V (Mg / Type 1 1Y P With [V Cabibe ) L V0 i Standureds Fanle 1Y Mg / Type 2 ol [V g With [V Cable )

& 9y

[ TVFM = Furapeaan Stamnftards S amale 1o Mals TV Mg /S Type T o Type 7 TV Okangang Cable )

& )

{ EVAE = Amenicon Stundards to Furopoen Standards 1V Plug / Type 1o Type 21V Charging Catile)
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GI/TDC Chirger Copmodio

Product Introduction:

IV bl b b
QU
porlarmanes 1%
oy, st Mo b
o
Wbt v

oot e Hvw

"

G e sman

AC EY Charging Cable

o Benttaber bl Aas commmet shon ke vk b wath charging pule
L YO T B YA T
ot bl s it heralibily, Wighmi
w4 handin i bow empetatine 1V Culil

¥ Itk Viobifo b, Pl Corl) Vorbsio b FEV) 8 Hyhivied Ehoctrie Valiedm(E V) Ty are widely v

i power s bt High quality wepgon fe cop

el proawit Mgl enr it i Eheet e Vb chargriing fue Wity A Chinge Wit o s

DC lust Chatgor Cabile

[ AC S Phase (T00) S

S’ 4 2el) Sowm*

P 1oki Oan « 260 S mrm
- 148 O+ 2 %
N’ | dadihenen » 2l Srwin'!

I TAAWE » Ll RAWYL
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-
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Product Description:

* Condictoe Solt annealed stranind B Copper

wlithon: 1ISC hatigon frow (91 o 11U
* Fille Cothn Ihonad

* Cowwr! Nin wisvon fatieis

* Sheath 124°C habpgen frve 11 o TR

* Color | Mack, Orange, Green

* Haled Valatage AL 450/750V,0C 1000V

« Matod bomporatinn  J5T upte 11297

© Voltage Teat: 2 56V AC /1% Mo Brvabiliem
St it wsing beperuture « JO0C 4e
* Crursh Resistancn - SAN KM/ 200K, Mo Brreabkdown

o Hame Jest: VW 1 test method camply with UL 2556

GUJT DC Chiangayr Socket

Typn 1 inbet Sochet With Catde

A

Tywe 2 40 Type 14V Sochet

TV Ctrmrtor Catiy

@

COS Comibior 7 Mg With Catie

Type 2 Ml Invket Soxhrt With Cabde OAAGMO bt Sochet with Cable

' ‘
Tyiwe 100 Yypee 2 Make Sochat et
AV Adaprtor Catie

yio LIV Sachen

1V Cotvwnrvon Cabie

<’

Type 1 b Type 2

€8 140 COST TV Mg

1V Adupher Coned tor

1V Adupter Catibe

11772 Type 1 Phisgg Dumimy Holeder

Tyyre 2 dronabe Py Dumemy ikdee CHASPAID Mg Dummrmry Habder

You are in Right Hand We are Right Partner For You
Genuine and Professional DEAL
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ﬁ-’."”‘/ VUE/

Director:- Mr. Manish Khatri
Head Marketing & Sales:- Mr. Mahesh Chandra Manav

Link Vue System Pvt Ltd

Head Office: I-19, Karampura, New Moti Nagar, New Delhi, (India).
Mobile: +91-9811247237
Tel: +91 11 45597781
Email:manav.chandra@linkvuesystem.com
Email:manish@linkvuesystem.com Website: www.linkvuesystem.com

cAustralia Sydney
Link Vue Systems Pty Ltd

2 BRUCE STREET, BLACKTOWN NSW 2148,

Sydney, Australia Mobile:+61-423064098,
Email:pawandeep@linkvuesystem.com Mobile: +91-9811247237,

Email:manav.chandra@linkvuesystem.com
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