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Course Description

The plan review and documentation of the design and subsequent acceptance to the
Authority Having Jurisdiction (AHJ) for fire alarms systems will be addressed in this
presentation. Most of the fire alarm plans submitted for review and comment experience
delays in the approval process by the AHJ due to absence of details on the plans and
incomplete documentation. The presentation will address the cases behind the delays and
describe the minimum documents required by NFPA 72 to help the designer to avoid

delays to their projects and make obtaining permits easier.

The content of the presentation will describe the importance of each documents required by
NFPA 72 and the best way to document those requirements. At the end of the
presentation, the attendances should be able to understand what is the minimum
document submittal requirement to obtain approval for the fire alarm design or permit
issuance at different stages of the project. Those who submit drawings approval to third

party consultancy or AHJ for approval will benefit from the presentation.
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Presenter

Wail Almuhrzi, P.E, MSc. Fire Safety Engineering
Managing Director - Muscat
Aman Fire Protection Consultants

Wail is the founder and managing director of Aman Fire Engineering Consultants (Aman
FEC). His extensive background in fire protection engineering spans over 10 years’
including building and fire code development, code consulting, active and passive fire
protection and specifications.

Wail has a Bachelor of Civil Engineering from Sultan Qaboos University and a Master’s of
Fire Safety Engineering from the University of Central Lancashire.

His primary specialties include fire protection and life safety engineering and consulting,
performance of site fire and life safety audits and surveys, project meetings with clients
and authorities having jurisdiction, preparation of fire strategy reports, review of fire
protection system designs, project management, and participation in business
development activities.
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Learning Objectives

1. Provide guideline to help the designers of the fire alarm and detection system on
how to provided complete design package

2. Provide better understanding on the minimum details required to be shown for

design review or approval and Address the importance of these submittals.
3. Address reasons and examples behind approval delays

4. Address the common mistakes or missing details that are required be provided per

NFPA 72

- The purpose of this presentation is to convey technical knowledge to the conference participants.

- The presentation also contains slides with text that summarises the content of the presentation and the main learning
objectives.

- These may be used to update CPD records for relevant organisations including the Chartered Institute of Building (CIOB).
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Fire Alarm and Detection System
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Documentation

7.2 Minimum Required

Documentation

e For New System

e For Existing addition
and alternation

2016-11-21

7.3 Design Drawings

e Apply only where
required by other
governing laws, codes
or standards

* Project specification

Aman Fire Protection Consultants

7.4 Shop Drawings
( Installation) drawings

e Apply only where
required by other
governing laws, codes
or standards

* Project specification
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Documentation Submittal Requirements
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HEAT DETECTOR

GAS DETECTOR

Documentation Submittal Requirements

SMOKE DETECTOR

DUCT SMOKE DETECTOR (SUPERSCRIPT

7.2.1 Minimum Required Documentation DENOTES SUPPLY OR RETURN)

. R AUDIBLE NOTIFICATION APPLIANCE
* Floor plan layout showing the locations of

all of the following :
* Devices

L= | L~ "°

* Appliances

* Control equipment

* Supervising station and

* shared communications equipment

* Drawings formats to consider the
following:

* Graphic representation of the scale used

e Room use identification

* Room or space features that will affect the
placement of initiating devices and
notification appliances

* Use NFPA 170 symbols

4000%:

BED ROOM — OOM BED ROOM BED ROOM -
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Documentation Submittal Requirements
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Documentation Submittal Requirements

7.2.1 Minimum Required Documentation s anse e R —
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Documentation Submittal Requirements

7.2.1 Minimum Required Documentation

- Mounting height for wall-mounted devices and

appliances
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- Where notification is required, the minimum
Sound Pressure Level to be provided in areas

where audible notification is required
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Documentation Submittal Requirements

7.2.1 Minimum Required Documentation

- Pathway diagrams between the control unit
and the supervising station and shared
communication equipment

-  The name and contact information for the
system designer

- Inspection and Testing Completion records and
Checklists

Fire Alarm Systems - Protected Premises Initial Acceptance Inspection and Testing Checklist

Inspection Information
Project Number:

Inspection Location:

Inspection Date:

Inspector Name and Company:

Inspection Approval: (] approved [[] Approved with Comments [] rejected

This form is to be completed by the contractor fire protection consultants at the time of system acceptance and
approval.

Control Equipment - Inspection

#  Review Question

1 Control panel type match approved design and submittals? [Ives Mo  [Infa
2 Control panel location match approved design and submittals? Clves no  [nsa
3 Annunciator type match approved design and submittals? Cves [ne [ n/aA
4 Annunciator location match approved design and submittals? D Yes D No |:| N/A
5 Amplifier type and capacity match approved design and subrmittals? |:| Yes D Mo |:| N/A
[ Motification appliance extender panel type match approved design and submittals? EI Yes EI Mo D N/
7 Motification appliance extender panel location match approved design and submittals? El Yes [:l Mo |:] MN/A
a2 Supervising station connection equipment match approved design and submittals? EI fes EI No D N/
9  Releasing panel type match approved design and submittals? D Yes D No D N/
10 Releasing panel locations match approved design and submittals? |:| Yes D Mo |:| N/A
11 Remote microphone/paging station type match approved design and submittals? D Yes D Mo |:| M/ A
12 Remote microphone/paging location match approved design and submittals? |:| Yes D Mo D MN/A
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7.3 Design (Layout) Documentation

7.3.4 Notification

- The minimum Sound Pressure Level to be
provided in areas where audible notification is A1l
required in accordance with 18.4.1.4.3 —

- Narrow band tone signaling if used in
accordance with 18.4.6.4

- specify rooms and spaces that will, and will
not, have visible signaling in accordance with
18.5.2.1 ( Area To be Hatched )

1 BED ROOM BED ROOM
a 4500X3100

P —

15

om oF

Hatch area show area that dose not have visible signaling
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7.3 Design (Layout) Documentation

7.3.4 Notification

- Acoustically Distinguishable Spaces (ADS) in .
accordance with 18.4.10

| BED ROOM BED ROOM
4500X3500 4500X3100
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7.3 Design (Layout) Documentation

7.3.5 Detection

* Heat in accordance with 17.6 INITIATING DEVICE SPACING TABLE

e Smoke in accordance with 17.7

E AT EVERY EXIT AND WITHING A TRAVEL DISTANCE OF 61M
* Radiant energy-sensing in accordance with 17.8
. . 9.1M X 9.1M
* Gasinaccordance with 17.10 ®
@ | 91MXx9.1M
o

IN VICINITY OF EACH FUEL BURNING APPLIANCE IN RESIDENTIAL AREAS

Fire Protection and
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7.3 Design (Layout) Documentation

7.3.6 Risk Analysis

* Where required, the findings and considerations of
the risk analysis shall be documented

* Documentation shall list the various scenarios
evaluated and anticipated outcomes
7.3.7 Performance-based Design

* Documentation of all performance objectives for
AHJ approval

Fire Protection and
m:n 2016-11-21 Aman Fire Protection Consultants Life Safety

Consulting Services




7.3 Design (Layout) Documentation

7.3.8 Emergency Response Plan

e Various scenarios evaluated and the outcomes to
be documented for AHJ approval

7.3.9 Evaluation Documentation

* Attesting statement by the person responsible for
the design.

Fire Protection and
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7.4 Shop Drawings ( Installation) drawings

- In addition to the minimum information required

by 7.2and 7.3
- Drawings shall consider the following:
-  Drawn to Scale
- Sheet uniform size (typlcally Al) 3rd Floor | Office 31 [Building no. 287 Wisir AlMawaileh St345 | P.O.Box 169 |
PC 101 AlMawaileh |[Muscat | Sultanate of Oman | Tel: +9682 204 8246|Fax:
+9682 04 846
- Plan of Each floor CLIENT: PLOT NO:
- North Direction MR. ALI SALEM ZAHIR AL-BUSAIDI ;‘_lfﬁ
- Name of protected premises, owner, and occupant USE: NO.OF FLOORS: | LOCATION:
. HOSPITAL BG4S GFE%RAH
- Name of installer or contractor T
. .. FIRST FLOOR
- Date of issue and revision dates FIRE ALARM PLAN
DESIGNED: ENGINEER: CHECKED:
MSW MSW MIA
DRAWN: SCALE: APPROVED:
RDC 1: 200 WAIL ALMUHRZI
0 2000 4000 ROOO PROJECT MO DATE. DRAWING NO:
@ e — AD41-05 JUNE 28, 2013 FA-04
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7.4 Shop Drawings ( Installation) drawings

Floor plan drawings required information:

Floor level or identification
Point of compass

All walls and doors (partitions extending to

within 15% of the ceiling)

2016-11-21

3rd Floor | Office 31 |Building no. 287 |Jisir AlMawaileh 51345 | P.O Box: 168 |
PC 101 AlMawaileh |[Muscat | Sultanate of Oman | Tel: +9682 204 8246|Fax:

+9BE2 04 8248

CLIENT: PLOT NO:
MR. ALl SALEM ZAHIR AL-BUSAIDI ; ‘_l;SF
USE: NO. OF FLOORS: LOCATION:
RUWI
HOSPITAL IB+HGHE G- MUTTRAH
TITLE:
FIRST FLOOR
FIRE ALARM PLAN
DESIGNED: ENGINEER: CHECKED:
MSW MSW MIA
DRAWN: SCALE: APPROVED:
RDC 1:200 WAIL ALMUHRZI
. DATE. W :
02000 4000 800y | PROTECTNO: PRAWING NO
AD41-05 JUNE 28, 2013 FA-04

Aman Fire Protection Consultants
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7.4 Shop Drawings ( Installation) drawings

- Floor plan drawings required information:
- Room and area descriptions
- System devices/component locations
- Primary power disconnecting location

Fire Protection and
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7.4 Shop Drawings ( Installation) drawings

- Floor plan drawings required information:
- Locations of monitor / control interfaces

Fire Protection and
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7.4 Shop Drawings ( Installation) drawings

- Floor plan drawings required information:

- Riser locations

- Type / number of system components /
devices on each circuit, on each floor or level

- Type of quantities of conductors and conduit

1-1-017 1-1-016 1-1-015 1-1-014
[enl Tenl Tenl lenl
- =0 - sD - SO} - SD}
EXISTING FACTORY BUILDING
'_11—1—01? 1-1-0186 1-1-015 1-1-014 1-1-013 1-1-012 1-1-0m
[s0] E1 [s0] {50} {50} E A
/J-/ E E E E E E E
SYNCHRONIZING WITH
EXISTING PANEL AT WORK
STORE
/T/ 1-1-001 1-1-002 1-1-003 1-1-004 1-1-005 1-1-008 WP 1-1-007 1-1-008 1-1-009 1-1-010
[5] E [s0] E [s0] (5] A [s0] [so] 5.
E E E E E E E E E E
EXISTING FACTORY BUILDING

FCP

3CX2.5 Sq.mm PVC WIRE
/_ CABLE TO DB-L&P OFF /B4

Z\

13 A UNSWITCHED SPUR UNIT
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7.4 Shop Drawings ( Installation) drawings

- Floor plan drawings required information:

- Areas covered with automatic detection proposec
the ﬂow|ng to be |dent|f|ed: .-I".i‘".i‘".-"'-'r".r"'.-l".-"'.-i".rl"'.r'.ll".-I".-I".i".i‘".:".-l'!'-'!'-"'.r"?f'#’#’f-.-".i‘".:‘".i'".i".'-l".'-l".l'-"'..-l"..i".-l".i"'.i"'.r-"'-"'.r"'.-l".-"'.-i".rl"'.i"'.ll"fffffﬁf{ﬂfffffffffiﬁ’f{f

k ! | i i
- Ceiling more than 3 m in height w-\‘___\/—\
- Ceiling geometry, including beams and solid /
joists Beams or joists

- Or provide note stating that heights are unde
m unless stated otherwise

L4
|
e e i

If not applicable provide note stating that
heights are under 3 m unless stated otherwise

Fire Protection and
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7.4 Shop Drawings ( Installation) drawings

- System Riser Diagram
- Number of risers

- Type and number of circuit in each riser
M EXISTING FACTORY BUILDING
- Type and number of component in each e e B R
{0} {0} {o} {o} {0} {o} {o} D
M . . E E E E E E E E
components or devices on each circuit and
Ievel 5 1-2-021 @1-2-022 @1-2-023 @1-2-024 @1-2-025 @1-2-028 @1-2-027 @1-2-02& @1-2-029 5 1-2-030
E E E E E E E E E E
- Number of conductor in each circuit.
1-2-020 1-2-019 1-2-018 1-2-017 1-2-016 1-2-015 1=-2-014 1-2-013 1=-2-012 1=2-011
{0] {o] {o] {0} {o} {0] {0} {o] B
E E E E E E E E E E
1-2-001 1-2-002 1-2-003 1-2-004 1-2-005 1-2-006 1-2-007 1-2-008 1-2-009 1-2-010
{5} {o} {o} {o} {0} {o} {0} {0} {o} D
E E E E E E E E E E
EXISTING FACTORY BUILDING
1-1-017 1-1-016 1-1-015 1-1-014 1-1-013 1-1-012 1-1-011
Jv fsof {50} fso} fso} £ fsof A
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7.4 Shop Drawings ( Installation) drawings

- Control unit diagram

- Applies to equipment listed as either a control unit or control unit
accessory

- Power supplies

- Battery chargers

- Annunciators

- ldentification of the control equipment depicted
- Where is the equipment located

- Field wiring terminals and terminal identification
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7.4 Shop Drawings ( Installation) drawings

SHUNT TRIP, DOOR HOLD, DAMPER CONTROL OR RTU W/AC LOSS
- Control unit diagram

- All circuits connected to field wiring e (] | A

terminals and circuit identification

- All indicators and manual controls -

ORANGE NO.

- Field connections to supervising station G
equipment, releasing equipment, or 3|F o g PAM—1 RELAY
emergency safety control equipment E S ; =-1F
interfaces Ll il o s
.z HETENE,
M AOM=2RF ™y

QE? . S0
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7.4 Shop Drawings ( Installation) drawings

- Typical wiring diagrams
- All initiating device circuits
- All signaling line circuits
- All notification appliance circuits

- All control circuits

A METAL BACK BOX MUST BE USED FOR SURFACE OR SEMI-FLUSH MOUNTING, THE EARTH
CONTINUTIY MUST BE MAINTAINED THROUGHOUT THE WHOLE LOOP. THE EARTH MUST BE SECURELY
CONNECTED TO THE BACK BOX

STANDARD METAL BOX

CABLE GLAND
LOOP CABLE v o

) : LOOP CABLE
L m ol L o

\ /]
\ 1/

CROSS SECTION \_,l L

OF CEILING g

7722207 | 7. 222

? L 1 IP 21 PLATE ‘
I (USED S 1 ) /| )
CEILING { \ (USED ON S—QUAD WITH VAD) | ‘
‘u 7 Bese —Pp
)\ \ | |
e A e = | \ \‘
&N ; ) — o i 7 o Wi
\ 4— 2 SCREWS (NOT SUPPLIED_ TO 7 7 7 7
SECURE BASE AND IP21 PLATE & ke Q &
(IF FITTED) TO THE METAL BOX X 7 < /H

ROUTE THE CABLES
SMOKE/HEAT DETECTOR WIRING DIAGRAMS

77 SMOKE/HEAT DETECTOR MOUNTING BASE DETAIL @ )
(8) St nrs SCALE: N.TS.
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m:n 2016-11-21 Aman Fire Protection Consultants Life Safety :
4 Consulting Services




7.4 Shop Drawings ( Installation) drawings

MOUNTED TO ROOF
DECK

| FINISHED  CEILING FINISHED CEILING |

- Typical wiring diagrams : ?f

- Circuits to annunciators ARRROED DETECTOR
MOUNTING BASE
- Circuits to remote test stations SMOKE DETECTOR OR HEAT DETECTOR
(WHICHEVER IS APPLICABLE)
- Location of EOL resistors
- Location of power supervisory devices SURFACE MOUNTED SMOKE/HEAT DETECTOR W/EXPOSED RACEWAY
SCALE: N.T.S.
| |
{ ROOF DECK — ROOF DECK ? OCTAGON BOX
o R MOUNTED TO ROOF
APPROVED Y OCTAGON BOX DECK
RACEWAY ;/ MOUNTED TO ROOF
I DECK APPROVED
CADDY TEE BAR CLIPS TO : OETACON BOX SACEWAY APPROVED
SUSPENDED CEILING TILE, \\ MOUNTED TG CADDY RACEWAY , ,
SUPPORT IS PROVIDED BY \8 TEE & ) F 4
DROP CEILING GRID NS "FINISHED CEILING ‘
T\ ias) )ﬁ DETECTOR
: i MOUNTING BASE
PROPCEILING GRID DETECTOR DETECTOR OR HEAT DETECTOR
MOUNTING BASE (WHICHEVER IS APPLICABLE)

SMOKE DETECTOR OR HEAT DETECTOR
(WHICHEVER IS APPLICABLE)

FLUSH MOUNTED SMOKE/HEAT DETECTOR W/COMCEALED RACEWAY
SCALE: N.T.S.

SMOKE /HEAT DETECTOR MOUNTING ON DROP CEILING AND DECKING
SCALE: N.T.S.
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7.4 Shop Drawings ( Installation) drawings

- Description of system operation
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7.4 Shop Drawings ( Installation) drawings

- Calculations
- Battery
- Notification appliance circuits

- Loop resistance
INCREMENTAL VOLTAGE DROFP CALCULATIONS FOR AUDIBLE/ VISUAL CIRCUITS

MINMUM UL RATED VOLTAGE: 16 VCLTS Resistonce 12 Gauge 2.01
Cunent shown in colculotions & RMS cerrent ot 16 olts, 14 Gouge 319

16 Gouge 5.08
Circuit Number: NAC1-—-1
Location: NEW 1ST FLOOR BOOSTER PANEL INPUT VOLTAGE = 20.4 VOLTS

Current Wire Distance Total Distance Wire Size Resistance Voltoge From Eoselfine

Notficotion Circuit (" amps) (in feet) (in feet) (ANG) (Ohms) Drop Voltage
CM Horn/Strobe 75CD 0.176 46 46 ‘4 0.2935 0.2621 20.1379
Strobe 15CD 0.066 30 76 4 0.1914 0.1372 20.0007
CM Horn/Strobe 30CD 0.107 28 104 ‘4 C.1786 0.1163 19.8844
Strebe 15CD 0.066 24 128 ‘4 0.1531 0.0833 19.8011
CM Horn/S‘robe 75CD 0.176 39 167 4 0.2488 0.1189 19.6822
CM Horn/S‘robe 30CD 0.107 41 208 14 C.2616 0.0730 19.6032
CM Horn/Strobe 95CD 0.194 35 243 4 0.2233 0.0435 19.5596
Enc of Line Resister 0.001 0 243 4 0.0000 0.0000 19.5596
Totals: 0.893 243 1.5503 0.8404 19.5596
Total Devices: 7

*Resistonce = (3.19/1000) x Tetol Distarce x 2 (for 2-wire conductor)
**Voltage Drop = Resistance x “otol Remaining current
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Documentation Submittal Requirements

Comm0| { 4
Mistakes
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Documentation Submittal Requirements

Drawing number is not referenced or defined

Plan not dated

Revision not indicated

Changes not Clouded

Rooms identification not provided
CWHER

Legends dose not match NFPA 170 symbols LocATION TR ot 2=

. . PROJECT PROPOSED BUILDING

Used Symbols not defined in the legends
TR FIRST FLOOR PLAN
ARCHITECT | omER BCALE 1:125
EMGINEER SHOUKAT DATE FEB-2014
DRAWN BY SHAHRLUKH FROJECT NO. | B3za/2014
;FE-,LE:ET ::: SHEET MO, AR-05
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Documentation Submittal Requirements

Rooms not labeled with a name or use on the
drawings

Rooms numbered but not without a legend that
describes their use

Control units (FACU) not listed for their intended use
(Local, Remote Station, Central Station or Proprietary
service)

Fire Protection and
Life Safety
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Documentation Submittal Requirements

Failure to provide the correct standby power based
on:

* Local requirements

* Minimum code requirements
24 hrs + 15 min. (EVAC systems)
* 24 hrs + 5 min. (Other systems)
e 20% safety factor requirement

* Systems with auto-start generator (4 hours
standby)
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Documentation Submittal Requirements

FACU or an annunciator not located to provide ready
access by the responding personnel (was the FD

consulted)
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Documentation Submittal Requirements
Failure to provide monitoring and interface relay
equipment for:

Elevator Phase | for Emergency
Recall Operation Elevator

Shutdown

Elevator Warning Signal
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Documentation Submittal Requirements

Initiating devices not provided with mechanical
guards (listed) where subject to physical damage.
(17.4.2)
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Documentation Submittal Requirements

Where heat or smoke detection is proposed:
Failure to indicate ceiling height and configuration

Failure to show solid beams and joists
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Documentation Submittal Requirements

Waterflow and pressure devices not located on the drawings to the extent provided by the
sprinkler contractor

Vane type Pressure type

Control valves
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Documentation Submittal Requirements

Failure to include fire alarm equipment modules for:

Pressure monitoring(high/low air)

Water level monitoring Water temperature

Room temperature (17.16)
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Documentation Submittal Requirements

Failure to locate Notification Appliances according to Chapter 18

Candela setting not appropriate for room size
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Documentation Submittal Requirements

Failure to identify circuit information on the plans:
Circuit gauge
Survivability (where applicable) Location of circuits (plenums)

Circuits identified that exceed the maximum devices permitted by code or
the manufacturer
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Questions?
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