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SUPS Initial Design Review Process
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SUPS Initial Design Review Process

In this presentation, we have used Fire Equipment from 
various manufacturers to provide examples. However, this is 
not intended as an Endorsement of any specific manufacturer 
or product.



Water Based Fire Suppression System 

Sprinkler SystemFire Pump Standpipe System



Water Based Fire Suppression System

Design content

❑Cover page
❑List of drawings 
❑Site plan
❑Master layout
❑Concept design report & building 

information
❑Equipment listing & technical 

specifications 
❑Standard details of all equipment
❑Buildings elevations & section 

❑Floor plans of individual buildings
• Standpipe System
• Sprinklers System

❑Roof floor plan
❑Riser diagram
❑Hydraulic calculations
❑Fire Pumps Unit
❑Fire Pump room plan
❑Fire Pump room section 
❑Fire pump room construction 
❑Fire Pump room ventilation



Water Based Fire Suppression System

Cover page

Drawing type- Proposed
Type of System: Standpipe & Hose System
Factory name: XYZ Ltd
Distinctive ID: 10001
Factory owners’ name: Mr. ABC
Address: Site Area, Karachi Sindh, Pakistan.
Consultant name: ABC Consultancy
Address: Karachi, Pakistan.
Submitted to: Pakistan Accord
Design submission date: November 18, 2024
Design submission number: 02
Seal & Signature of factory owners & 
consultant



Water Based Fire Suppression System

List of symbols & drawings:



Water Based Fire Suppression System

Site plan

1. Property proximity 
information

2. Fire Department 
Access Routes to the 
Premises



Water Based Fire Suppression System

Master layout

❑ Compass with indication of North
❑ Graphical scale (e.g. 1:10)
❑ Public road with width
❑ Factory internal road with width
❑ Factory boundary wall
❑ Pump room & Water reservoir location
❑ Piping network 
❑ Riser’s Location
❑ Feed main pipe location with elevation
❑ Fire brigade connection location 
❑ Fire alarm control room location

❑ Marking the individual building with- 
▪ Building ID
▪ Number of stories
▪ Building construction type (RCC or Steel)
▪ Building area
▪ Building Dimension 
▪ Stair ID
▪ Building to Building distances



Water Based Fire Suppression System

Concept design report & building information

❑ Building general information
• Number of structure/buildings
• Individual building name
• Building area
• Building height
• Number of floors
• Number of basement
• Roof top occupied/unoccupied
• Stairs ID’s
• Stair details
• Pump room location
• Fire command room location
• Number of lifts
• Utility information (Generator, Sub station etc.)

❑ Building wise floor details
• Floor name
• Floor area
• Floor height
• Floor uses (Occupancy 

classification)
• Occupant load

❑ Ancillary building information
• Building name
• Area
• Height
• Floor uses (Means occupancy)
• Occupant load 
• Exit number & width



Water Based Fire Suppression System

Concept design report & building information

❑ System Type: Fire Standpipe
❑ Hazard Classification: Ordinary Hazard
❑ Occupancy Classification: Group - II
❑ Applicable standard in the system:

• NFPA 13, Standard For The Installation Of 
Sprinkler Systems , Latest Edition

• NFPA 14, Standard For The Installation Of 
Standpipe And Hose Systems, Latest Edition

• NFPA 20, Standard For The Installation Of 
Stationary Pumps For Fire Protection, Latest 
Edition

• NFPA 170 ,Standard For Fire Safety And 
Emergency Symbols, Latest Edition

1. Sprinkler System demand:
• Flow: Density/Area Method
• Pressure: Minimum 7 PSI
• Hose Stream Allowance (e.g. OH2- 250 GPM)

2. Standpipe system demand:
• 1250 (500+250+250+250) US GPM (Remote riser + 

Additional riser)
• Calculated Water Demand: 1250 US GPM @ 124.5 PSI
• Most remote Class I hose required pressure: 100 PSI 

3. Pump selection:
• Total number of standpipe riser - 04 nos
• Selected pump capacity: 1250 USGPM
• Selected rated pressure : 150 PSI 

4. Water tank capacity:
• Reservoir size: 61'-0" x 34'-10" x 15'-0"
• Usable water height: 6'-6"
• Water capacity:  103,329 US Gallon

5. Water supply duration: 30/60/90/120 minutes
6. Selected pump supply information:

• Brand, Model, Country of origin
7. Pipe & Fittings: ASTM A53, GR.B SCH 40
8. Pump suction: Positive suction head



Water Based Fire Suppression System

Equipment listing & technical specifications of products

❑ Product name
❑ Manufacturer name
❑ Manufacturer country of origin
❑ Model
❑ Rated pressure
❑ Listing authority
❑ Listing file number
❑ Material
❑ Size
❑ Products design code
❑ Application
❑ Suitable temperature



Water Based Fire Suppression System

Some of listing bodies



Water Based Fire Suppression System

Equipment listing & technical specifications of products

Source

• Equipment 
Datasheet

• Equipment 
Certificate

• Equipment 
Manual



Water Based Fire Suppression System

Equipment listing & technical specifications of products



Water Based Fire Suppression System

Equipment listing & technical specifications of products



Water Based Fire Suppression System

Standard Details of all equipment 

❑ Class I system 
❑ Fire departments connection
❑ Underground piping
❑ Aboveground piping
❑ Pipe supports
❑ Sprinkler heads
❑ All usable valves in system
❑ Pressure gauge
❑ Floor control valve
❑ Flow meter
❑ Pressure relief valve
❑ Pipe type and schedule of wall thickness
❑ Fire pump installation details



Water Based Fire Suppression System

Building elevation & section 

❑ Road level
❑ Plinth level
❑ Floor to floor measurement 
❑ Slab thickness measurement
❑ Road level to Highest Occupiable floor 

level measurement
❑ Road level to highest floor measurement 

e.g. Top Roof
❑ Building elevation & section



Water Based Fire Suppression System

Floor plans - Standpipe System
❑Architectural layout 
❑Occupancy type
❑Means of egress
❑Exit stairways
❑Riser Location
❑Branch pipe size, length & elevation
❑Standpipe coverage plan 
❑Fire rated wall
❑Legend of usable components
❑Quantity table
❑Graphical scale
❑North arrow
❑Floor name
❑Floor information (Area, Height, Occupancy)



Water Based Fire Suppression System

Floor Plan - Sprinkler System
❑ Architectural Layout 
❑ Occupancy Type
❑ Means Of Egress
❑ Exit Stairways
❑ Protected Riser
❑ Class I System
❑ Floor Control Valve
❑ Flush Riser
❑ Branch Pipe Size, Length & Elevation
❑ Sprinkler Coverage Plan
❑ Fire Rated Wall & Separated Compartment
❑ Ceiling Type (Obstructed/Unobstructed)
❑ Beam Layout On Floor Plan
❑ Beam & Sub Beam Height, Measurement
❑ Floor Ceiling Geometry
❑ Legend Of Usable Components
❑ Quantity Table
❑ Graphical Scale
❑ North Arrow
❑ Floor Name
❑ Floor Information (Area, Height, Occupancy)



Water Based Fire Suppression System

Selection of Sprinkler system 

Selection 
of Design 

Philosophy

Requirement 
determination 

following 
Building Code

Design 
Occupancy 
selection as 
per NFPA-13

Determine 
the Design 

criteria 
(ESFR/CMDA/CMS

A, etc.)

Selection of 
sprinkler based 

on the 
characteristics 

(Suitable for 
installation)

There is another step 
that is selecting the type 

of function- Wet, Dry, 
Pre-action, Deluge 

system 

Check the datasheet, if 
sprinkler selected is 
appropriate to use in 
selected design occupancy

K-Factor

Temp. rating

Response Type

Orifice Size

Installation orientation

Design Notes:

• Check design occupancy
• Design hydraulic requirements
• Check ambient ceiling temp.
• Ceiling geometry

Spray Pattern

Listing certificate must
reflect some of the 
characteristics 
mentioned here



Water Based Fire Suppression System

Roof floor plan

❑ Architectural layout 
❑ Occupancy type
❑ Means of egress
❑ Exit stairways
❑ Protected riser
❑ Class I system
❑ Riser pressure gauge & Air vent valve
❑ Branch pipe size, length & elevation
❑ Fire rated wall & separated compartment
❑ Legend of usable components
❑ Quantity table
❑ Graphical scale
❑ North arrow
❑ Floor name
❑ Floor information (Area, Height, Occupancy)
❑ Floor ceiling geometry



Water Based Fire Suppression System

Riser diagram

❑ Pump sets with elevation
❑ Pump suction & discharge piping
❑ Underground reservoir
❑ Riser with numbering
❑ Class I location
❑ Floor name 
❑ Floor to floor measurement
❑ Most remote riser & class I marking

❑ Legend (Symbol of components with quantity)
❑ Pipe networking
❑ Pipe elevation
❑ Pipe size
❑ Valves
❑ Fire department connection
❑ All structures  

A riser diagram provides a clear visual guide for how fire protection systems like sprinkler 
systems, standpipe systems, fire pumps and other elements are arranged and interconnected 
throughout a building (Factory premises).



Water Based Fire Suppression System



Water Based Fire Suppression System

Hydraulics Calculation 

❑ Node tag for each specific point
❑ Elevation in ft (m) of each node tag
❑ Pressure in psi (bar) at the node
❑ Discharge in gpm (L/min) at the node
❑ Pipe size in inches (mm)
❑ Pipe lengths in ft (m), center-to-

center of fittings
❑ Most remote Class I elevation



Water Based Fire Suppression System

Software Generated Hydraulic 
Calculation Analysis Report



Water Based Fire Suppression System

Hydraulic calculation software lists (not limited to):
❑ Pipenet by Sunrise systems limited 
❑ Fire by Elite



Water Based Fire Suppression System

Fire Pump Units



Water Based Fire Suppression System

Fire Pump: A pump that is a provider of liquid flow and pressure dedicated to fire protection system.

Major Types of Listed Fire Pump used in Pakistan

Horizontal Split Case End Suction Vertical Turbine



Water Based Fire Suppression System

Pump Requirement

❑ Pumps shall furnish not less than 150% of 
rated capacity at not less than 65% of total 
rated head

❑ The shutoff head shall not exceed 140% of 
rated head for any type pump

❑ Fire pump selection shall be in the range of 
90 to 140 % of its rated capacity

❑ Fire pumps with its components shall be 
listed for fire protection service



Water Based Fire Suppression System
Main Components of Fire Pump (non-
exhaustive);

❑ Diesel Driven Fire Pump
❑ Electric Driven Fire Pump
❑ Pressure Maintenance Pump (Jockey Pump)
❑ Diesel Engine
❑ Electric Motor
❑ Electric Driver for Jockey Pump
❑ Diesel Pump Control Panel
❑ Electric Pump Control Panel
❑ Jockey Pump Control panel
❑ Flow Meter
❑ Pressure Relief Valve (PRV)
❑ Check Valve (NRV)
❑ Control Valve (OS & Y Gate Valve)

❑ Diesel Tank
❑ Pressure Sensing Line
❑ Anti-Vortex Plate
❑ Circulation Relief Valve
❑ Pressure Gauge
❑ Fuel Line
❑ Air Release Valve
❑ Y-Strainer



Water Based Fire Suppression System

Fire Pump Room Plan
❑ Structural layout
❑ Reservoir layout
❑ Pump sets placement
❑ Ventilator location
❑ Adequate drainage with pit
❑ Pump controller’s location
❑ Diesel engine day tank
❑ Exits location
❑ Anti vortex plate placement
❑ Clearance between a component and 

the wall for installation and 
maintenance

❑ Clearance between energized 
electrical equipment and other 
equipment in accordance with NFPA 
70.



Water Based Fire Suppression System

Fire Pump Room Section

❑ Reservoir free board
❑ Non usable water level
❑ Usable water level
❑ Water level indicator
❑ Pump base depth 
❑ Pump suction & discharge pipe 

elevation
❑ PRV, Flow meter, Discharge 

header elevation
❑ If PRV, Flow meter & Circulation 

relief valve discharge back into a 
tank then elevation of discharge 
pipe



Water Based Fire Suppression System

❑ Fire pump units serving high-rise buildings shall be 
protected from surrounding occupancies by a 
minimum of 2-hour fire-rated construction or 
physically separated from the protected building by 
a minimum of 50 ft (15.3 m)

❑ Indoor fire pump rooms in non-high-rise buildings 
or in separate fire pump buildings shall be 
physically separated or protected by fire-rated 
construction in accordance with NFPA 20 (Table 
4.13.1.1.1)

❑ The location of and access to the fire pump room 
shall be preplanned with the fire department

Fire Pump Room Construction



Water Based Fire Suppression System

Sprinkler at Fire Pump Room

❑ Fire Pump Buildings or Rooms with Diesel Engines. Fire pump 
buildings or rooms enclosing diesel engine pump drivers and day 
tanks shall be protected with an automatic sprinkler system 
installed in accordance with NFPA 13, Standard for the 
Installation of Sprinkler Systems. (Extra Hazard Group 2 
occupancy) NFPA 20  Section 4.12.1.3

❑ Fire Pump Buildings or Rooms with Electric Drivers. For buildings 
that are required to be sprinklered, fire pump buildings or rooms 
enclosing electric fire pump drivers shall be protected with an 
automatic sprinkler system installed in accordance with NFPA 13 
as an Ordinary Hazard Group 1 occupancy. NFPA 20 Section 
4.14.1.4



Water Based Fire Suppression System

Pump room ventilation System 

The ventilation system for a fire pump room is critical component that ensure the safe and efficient 
operation of the fire pump and associated equipment.

❑ Controls Maximum Temperature to 120°F 
(49°C) at Combustion Air Cleaner Inlet 
with Engine Running at Rated Load

❑ Supplies Air for Diesel Engine Combustion

❑ Removes Any Hazardous Vapors

❑ Supplies and Exhausts Air as Necessary for 
Radiator Cooling of the Diesel Engine when 
Required.



Water Based Fire Suppression System

Incorrect ventilation system design in fire pump room 

The following drawing illustrates an incorrect method to vent engine room heat. Although the inlet duct 
has louvered to direct airflow towards the engine, rising heat will warm the cool air before it can reach the 
engine. 

Disadvantage of Improper ventilation
❖ Poor fuel efficiency  
❖ Poor performance of engine
❖ Failures of rubber components
❖ High exhaust temperature and 

related failures  
❖ Unbearable working conditions due 

to higher room temperature. 



Water Based Fire Suppression System
Fire pump room adequate drainage 

❑ Sump Pit Location

❑ Pump Packing Gland Line

❑ Engine Cooling Wastewater Line

❑ Sensing Line Drain Water

❑ Circulation Relief Valve Wastewater



Fire Doors



Fire Door



Fire Door

Content 

✓ Overview of Fire Door requirements  

✓ What Are Listed Fire Door Accessories

✓ How to Check Listed Fire Door

✓ Data Required 

✓ Q&A



Overview

✓ Stairwells

✓ Emergency Exits

✓ High-risk Areas 

✓ Protection of Lift Shaft 

✓ Basements and Underground Areas

✓ Utility and Service Areas

Ref: Building code of Pakistan Section 10. and NFPA 80

Fire doors contain Fire and Smoke, protect escape routes, and limit fire spread. 



Fire Door standards:
• All Fire Door assemblies shall conform to Building Code of 

Pakistan / NFPA standards for fire safety. 

Listing: 
• Any agency that is accredited by ISO for the listing of Fire Door 

Assemblies.(Internationally Accredited Listing Agencies).

Fire Door Assembly tests (example):
• A typical UL fire test consists of mounting the door assembly 

in masonry and is subjected to fire endurance test as per their 
rating. 

For more details on testing, refer to UL standard for safety & fire 
tests of door assemblies. 

Listed Fire Door



What are Fire Door Accessories 



Accessories of a Listed Fire Doors
Fire Doors are made with several different parts and accessories. All the parts are tested and certified by a third-party certification 
authority. Fire Door parts are listed as below:

1. Door Leaf
2. Door Frame
3. Horizontal Push Bar
4. Vertical Push Bar
5. Automatic Flush Bolt
6. Manual Flush Bolt
7. Door Closer
8. Door Coordinator
9. Mortise Lock
10. Hinges
11. Anti-Smoke Seal
12. Glass/ Vision Panel
13. Automatic Drop Seal (Door Bottom)
14. Magnetic Door Holder



Accessories of a Listed Fire Doors
Fire Doors are made with several different parts and accessories. 

All the parts are tested and certified by a third-party certification authority. 

1. Door Leaf

2. Door Frame

3. Horizontal Push Bar
4. Vertical Push Bar
 

5. Automatic Flush Bolt 6. Manual Flush Bolt

7. Door Closer 8. Door Coordinator 9. Mortise Lock

10 Hinges

12. Glass/ Vision Panel

13. Automatic Drop Seal (Door Bottom) 14. Magnetic Door Holder

11. Anti-Smoke Seal



Identification of Fire Door Accessories 
(Single Door)



Identification of Fire Door Accessories 
(Double Door)



Identification of Fire Door Accessories 
(Rolling Steel Fire Door or Fire Curtain )

../../Listed Products/UL Certified Doors.pdf


Lift Fire Door

Seal Doors
Fire Rated Doors



Elevator’s Fire and Smoke Curtain 

Other Options Lift Fire and Smoke Protection



How to Verify Listed  Fire Doors 
Accessories 



Normally certification numbers are inscribed in the parts itself of a Fire Door. Some 
pictorial demonstration are presented as below:

Parts Certification 

1. Door Leaf



Parts Certification 



Normally certification numbers are inscribed in the parts itself of a Fire Door. Some 
pictorial demonstration are presented as below:

2. Door Frame

Parts Certification 



3. Push Bar

Parts Certification 



Parts Certification 

4. Door Closer



Parts Certification 

6. Vision Panel



How to Check Listed Fire Door



https://iq.ulprospector.com

How to verify of Listed Products Online:
Step 1. Register : https://www.ul.com/software/product-sourcing-and-certifications-database 

Step 2. Login https://iq.ulprospector.com/en 

Step 3. Enter Label Sr No.

https://www.ul.com/software/product-sourcing-and-certifications-database
https://iq.ulprospector.com/en


Vision Panel

How to verify of Listed Products Online:



Data Required by Pakistan ACCORD 



How to Fill PK ACCORD Data Sheet

1 Door Leaf

2 Door Frame

3 Hinges

4 Door Closers

5 Lock and Latch

6 Panic Bar/Exit Hardware

7 Vision Panel (IF Available)

8

Hold Open Devices (If available, 

Only required if the doors are 

required to be kept open for 

functional / operational reason)

9
Door Co-ordinator (Required incase 

of double leaf door)

10
Smoke Seals (If required as 

additional accessory)

11 Others

Factory Address :

Inspection Checklist of Fire Rated Door

Factory Name  : Factory ID:

Building Fire Door Located: Location (Building No Including Floor Level):

Sl. 

No.
Door Assemblies

Label Serial Number 

/ Product Unique 

Number

MFR’s Name on the 

Label (If appears)

Listing File 

Number/ 

Certification 

Number

Fire Rating 

(hr.)

Manufacturer Name 

(MFR)

Location of the 

Label(s) on the 

Door

Certification 

Body
Picture

R13377 Technical Glass 
Products

R1337 ¾ h (45 
minutes )

Technical Glass 
Products

1st Floor, 
Stitching 
Room 02,/ 
Door No 4 

UL Certified 

Vision Panel

XYZ 25xxx

ABC

1st Floor Building A  1st Floor 





Thank You
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