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Overview FM Plan Review

1.Valued Service
« Help greenlight project plans
» Make sure exposures are minimized in the project phase

2.0pportunity for solutions
« Experts check the plans for relevant risk factors
« Formulate recommendations and discuss solutions early

3.Centralized Department
* planreview1@fm.com (will disappear)
» PlanReviewSupport@fm.com

4.Lead Time: 14 days

5.Prevent Delays:
 Clear and complete documents, all necessary info in a single submittal
 In case there is missing info, the review is put on hold and back in the queue
« Don't forget name, address and index number

[INTERNAL]



Submission of Initial Plans

Sprinkler installation

[INTERNAL]



Submission of In

Sprinkler installation

Plan

[INTERNAL]
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Water supply location

Submission of Initial Plans

Sprinkler installation

Key plan and title block
Name of the protected area

SMIHERLSDUERE
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Sprinkler comp. [ —
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Submission of Initial Plans

Sprinkler installation

Key plan
Title block

Design & product info

SMIHERLSDUERE

Name — TR 1 = =Tk —_— =
Location and adress e ]
EEN BRI R Y G S 11 =T 9
e o B
e = = W o . .
Client - : Drawing number and revision

e e A5 BALT

Sprinkler comp. [ =
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Submission of Initial Plans

Sprinkler installation
Key plan
Title block

Hydraulic design
Type of protection

Pipe material criteria

[INTERNAL]
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Submission of Initial Plans

Sprinkler installation

Sections 2 ) Roo.f helght _ @
e Sprinklerinrelationto the roof

Sprinkler relevant info:
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Submission of Initial Plans

Sprinkler installation

Details (manifold)

Bypass in case of valve maintenance
\
Materials, dimensions... eJ :
\ i Flushing ?
p il
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Submission of Initial Plans

Sprinkler installation
Details (hangers)

[INTERNAL]
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Submission of Initial Plans

Hydraulic calculation

HYDRAULIC CALCULATION For SPRINKLER INSTALLATION o
Sprinkler Flow: 7* rj‘
Jotal low Rate: Q=AW =2 0 - _ /P ma:

Total Flow Rate:

- Sprinkler Heads — Q — A|V| = ZQ'

Required Pressure: HH -‘
P2=Pmin+hf ®E .
Puin = Minimum Pressure at Sprinkler
Head Loss: Safety Margin: N ; .
h:m_a(%)vz P2 = Puin + hg + Safety Factor 1| '

1

e = e

-'|‘|\\I'\\\‘r-'. ‘v_i‘!lzl"l:“_
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Submission of Initial Plans

Hydraulic calculation

Overview

HEEIHydraullc Overview I

X0 Mo T 3

RO et one FAX
Adlews 1 Siete Catfioston/oerne Nurden

Ad) e 2 LY

Adiess 3 b uafaidng

4.00Umin/m?*

Aven of Apcaroeton

140.00m* (Actual 140.75m")

Mot Demanding Serin ke Deta

80.6 K-Factor 56.02 at 0.483

Coverage Par Spérider

12.80m*

Zytars Prwmmre Dmcrare

8.561

Total Owrranrd

2694.52 @ 8.561

Flow{Limin) Hose Flow(L/min)
5683.00
5800.00
5800.00

[INTERNAL]

Staticlbar)  Residual(bar)

11.000
11.400
11.600

9.000
©.000
0.400

13



Submission of Initial Plans

Hydraulic calculation
Nodes

ON NODE TYPE PRESSURE DISCEARGE
4 (BAR) (L/MIN)

D10 ---- 4.741 - - -
D11 ---- 4.855 ---
D12 ---- 4.973 ---
D13 ---- 5.083 - - -
D14 ---- 5.201 - - -
o1% - - - - §.314 - - -
D16 ---- 5.431 - - -
D17 ---- 5.838 - - -
D1g ---- 5.651 - - -
D19 ---- 5.752 - - -
D20 --- - 5.847 - - -
D21 ---- 5.823 - - -
D22 ---- 5.98% ---
D23 ---- €.034 ---
24 --- - €.067 - - -
s1 K=320.0 3.280 373.5
s2 K=320 2.876 542.7
53 K=320 2.875 542.¢
34 K=320 3.276 57%.2
s K=320 3.216 573.8
36 K=320 2.8189 $37.3
37 K=320 2.817 537.1
58 K=320 3.210 $73.4
53 K=320 2.811 s36.3
s10 K=320 3.16¢ 569.4
s11 K=320 3.165 569.3
s12 K=320 2.800 333.%
2 - - - - 3.278 - - -
T3 ---- 3.277 - - -
Té --- - 3.214 - - -
7 --- 3.212 - -
TS --- - 3.208 - - -
T12 ---- 3.192 - - -
OMP SOURCE 8.728 7626.5

[INTERNAL]



Submission of Initial Plans

Hydraulic calculation

Nodes

Isometric view / plan view
Make sure nodes are readable

[INTERNAL]
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Submission of Initial Plans

Hydraulic calculation

12,00 -
11,00
10,00 4
9,00 |
8,00 4
7,00 1
6,00 -
5,00
4,00 -
3,00
2,00 |
1,00

p (bar)

0,00

[INTERNAL]

Pumpcurve

s hasis pomp
s Daknot S009_1

O Werkpunt Daknet S009_1
e Daknot S005_2

W Werkpunt Daknet S005_2
s Onder Mez. S013_3

Werkpunt Onder Mez. S013_3
o Kant 1e S014_4

A Werkpunt Kant 1e S014_4
e Stel. $100_5

B Woerkpunt Stel. S100_5

100 200 300 400 500 600 700 800 900
Q (m3/h)
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Submission of Initial Plans

Water supply

[INTERNAL]
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Submission of Initial Plans

Water supply

Plans (good example)

[INTERNAL]
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Submission of Initial Plans

Water supply (good exa

General note H

Plans (good example)

Plan ce ekt racher
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Submission of Initial Plans

Underground main

[INTERNAL]
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Submission of Initial Plans

Keyplan, etc.
Underground main - -

Plans

Trust blocks

Hydrants?

Sitw Plan 1:200

[INTERNAL] p—



The Plan Review Process

v

00
Tan

_________ General
Recommendations

Ensure the proposed
sprinkler system is in
line with FM Data
Sheets

Discuss the design with
a FM field engineer

[INTERNAL]

v
v

Working
Drawings

Follow the guidelines
provided in the FM Loss
Prevention Data Sheet 2-0

Submission of
Plans (prior to the
start of the
installation)

Submit all necessary
information to the field
engineer and/or Plan
Review Team

Submission of
Revised Plans

Provide a revised
submittal or written
response to FM

Please highlight the
changes made!!

Only submit the
drawings and
calculations that have
been updated

e

Arrange for FM FM Field

Field —_— e

Acceptance Acceptance

Ensure the submitted
plans have been
reviewed and accepted

Address any
outstanding
recommendation

Submit the
Contractor’s Material
and Test Certificate for
Automatic Sprinkler
Systems form (FM85A)

Complete all tests as
per 2-0 (hydrostatic,
sprinkler components,
alarms etc)

23



Our goal Is to ensure accuracy and quality In

every project, getting it right the first time!
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Some attention points !
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Storage Sprinkler Obstructions

Table 2.5.4.5.4.1. Acceptable Location of Obstructing Objects from Ceiling Sprinklers

Horizontal Distance
Width of Object in its from Sprinkler to
Least Dimension Nearest Edge of
Measured Horizontally, | Obstructing Object, in.
in. (mm) (mm) Acceptable Criteria
< 0.75 (20)* <6 (150) The obstructing object is an acceptable horizontal distance away
from the sprinkler when it is a minimum of 4 in. (100 mm)
vertically below the sprinkler
2 6 (150) The obstructing object is an acceptable distance away from the
sprinkler
<1.5(38)" <6 (150) The obstructing object is an acceptable horizontal distance away
from the sprinkler when it is @ minimum of 12 in. (300 mm)
vertically below the sprinkler
26 (150) The obstructing object is an acceptable distance away from the
sprinkler
< 2 (50)" <6 (150) The obstructing object is an acceptable horizontal distance away
from the sprinkler when it is @ minimum of 24 in. (600 mm)
vertically below the sprinkler
2 6 (150) The obstructing object is an acceptable distance away from the
sprinkler
< 6 (150)* <6 (150) The obstructing object is too close to the sprinkler and must be
relocated a minimum of 6 in. (150 mm) horizontally from the
sprinkler
26 (150) The obstructing object is an acceptable distance away from the
sprinkler
< 12 (300) <12 (300) The obstructing object is too close to the sprinkler and must be
relocated to follow the guidelines indicated for the object being a
minimum of 12 in. (300 mm) horizontally from the sprinkler
2 12 (300) The obstructing object is an acceptable horizontal distance away
from the sprinkler, but it also must be located at least 18 in. (450
mm) above the top of storage
< 24 (600) <12 (300) The obstructing object is too close to the sprinkler and must be
relocated to follow the guidelines indicated for the object being a
minimum of 12 in. (300 mm) horizontally from the sprinkler
2 12 (300) The obstructing object is an acceptable horizontal distance away

from the sprinkler, but it also must be located at least 36 in. (900
mm) above the top of storage

> 24 (600)

See Section 25455

See Section 25455




Obstructions

Storage occupancy

™

Objects < 20 mm —300——

Table 2.5.4.5.4.1. Acceptable Location of Obstructing Objects from Ceiling Sprinklers
Horizontal Distance

Width of Object in its
Least Dimension

from Sprinkler to
Nearest Edge of

Measured Horizontally, | Obstructing Object, in.
in. (mm) Acceptable Criteria
<0.75 (20)* 6 (150)

The obstructing object is an acceptable horizontal djtancegway
from the sprinkler when it is a minimum of 4 in
vertically below the sprinkler

> 6 (150)

The obstructing object is an acceptable distance away from the
sprinkler




Obstructions

Storage occupancy

Objects £ 20 mm




Obstructions

Storage occupancy

Objects < 38 mm

N op

<1.5(38) <€ (150) > The obstructing object is an acceptable horizontal disgtfTCeNyay
from the sprinkler when it is @ minimum of 12 in w
vertically below the sprinkler '

26 (150) The obstructing object is an acceptable distance away from the

sprinkler




Obstructions

Storage occupancy

Objects < 50 mm

—

<2 (50)* < (150) The obstructing object is an acceptable horizontal digierTeEayay
from the sprinkler when it is a minimum of 24 in w

vertically below the sprinkler

=6 (150) The obstructing object is an acceptable distance away from the
sprinkler
7
o s
7
7
7 1
le——300—




Obstructions

Storage occupancy

Objects < 150 mm

NN

7/
7

N
< 6 (150)* <€(150) ,

=6 (150) The obstructing object is an acceptable distance away from the 7

: 77

sprinkler /’55,

7777 7/




Obstructions

Storage occupancy

Objects < 300 mm

7

——

7N\
< 12 (300) <(12 (300))

The obstructing object is too close to the sprinkler and must be

relocated to follow th f I or the object being a
minimum of 12 ir( (300 mm) horizontally Jom the sprinkler

=12 (300)

The obstructing object Ts-am=assapiabie=rrizontal distancgam
from the sprinkler, but it also must be located at least 18 w

mm) above the top of storage

\:: N
N

R

RN

_

X




Obstructions

Storage occupancy

Objects < 600 mm

< 24 (600) | <

The obstructing object is too close to the sprinkler and m

relocated to follow the for the object t
minimum of 12 in{ (300 mm) horizontally fjom the sprinkler

ust be
heing a

| > 12 (300)

from the sprinkler, but it also must be located at least 36 i

NS

The obstructing object TS ss=accaptaie=trizontal distance
‘, (900

mm) above the top of storage

7
7

/s

i’
7 77
7 70




Obstructions

Storage occupancy
Bigger than 600mm = obstruction sprinkler needed




Combined Obstructions

Storage occupancy

2in

50 mm) (450
—

18in.

AUin
(600 mm)

mm)
1 1

F

12in

Obpct A 000 mem)

Object A = Individual Object
12in. (300 mm) 23 x 2 in. (50 mm)

H B 2|

Object B

_
12n.

{300 mm) Otjed C

Objects B + C = Grouped Object
12in. (300 mm) < 3 x 18 in. (450 mm)

Width of Grouped Object B + C = 42 in. (1050 mm)
18 in. (450 mm) + 24 in. (600 mm)

Storage Occupancy

Elevation View

Fig. 2.5.4.5.3.1. Example of an “Individual Object” and a “Grouped Object” for analyzing obstructions




Combined Obstructions

Storage occupancy

N
\_/

-—300

300——



Combined Obstructions

Storage occupancy

N
N/

100

-—200

300——



Obstructions

Storage occupancy

Position of obstruction sprinklers:
* Close to the underside of the obstruction
« Within the footprint of the obstruction

Object -

Supplemental

I
Sprinklers — —T——p {

© Non-Flat Object

Supplemental
Sprinklers

Elevation View Plan View



Obstructions

Storage occupancy

Flat and continuous obstruction
Solid objects

Solid Object

@ Supplemental
Sprinklers

RN

Width < 600 mm Width 600 mm to 3000mm Width > 3000 mm
max 2.4 m spacing max 3.0 m spacing area spacing as roof system




Obstructions

Storage occupancy

Sohd Obyed !
@ Supplamenta
Sprinklers

Solid objects 600 mm to 3000mm
max 3.0 m spacing



Obstructions

Storage occupancy

Solid objects > 3000 mm

Sohd Obyed !
@ Supplamenta
Sprinklers

Linear and area spacing
as roof sprinkler system



Obstructions

Storage occupancy

Non-Flat obstructions
Non-continuous obstructions

* Non-Flat Object

/ S‘JPPMIIEII\
Sprinklers
Width < 600 mm Width >600 mm Horizontal barrier
max 1.2 m spacing max 1.2 m linear spacing Spacing as flat obstruction
max 1.5 m” area spacing

* Non-Flat Object '

Supplemental
Sprinklers



Obstructions

Storage occupancy

Non-flat or non-solid objects < 600 mm

* Non-Flat Object

Supplemental
Sprinklers

max 1.2 m spacing



Obstructions

Storage occupancy

Non-flat or non-solid objects > 600 mm

* Non-Flat Object

S DDk IER L2
Supplemental
Sprirklers

max 1.2 m linear spacing
max 1.5 m? area spacing



Obstructions

Storage occupancy

Non-flat or non-solid objects but with horizontal barrier

* Non-Flat Object

@ Supplemental
Sprinklers

linear & area spacing
As for solid objects



Obstructions

Non-solid obstructions

/ (treat as filled) \




Obstructions

Non-solid obstructions

Non-Flat obstructions

Non-continuous obstructions Storage Sprinkler Storage sprinkler
Y it oot | QUICk ReSponse (QR) QUiCk ReSponse (QR) Flat and continuous obstruction
Upright/ Pendent Upright / Pendent Solid objects
@ o 70°C 70°C St Ot
l Water shield Water shield / g
Width >600 mm 1.2 m linear spacin 2.4mli '
. 4 mlinear in :
max 1.2 m linear spacing 2 P . 8 ear spacing Width < 600 mm
max 1.5 m? area spacing 1.5 m” area spacing max 2.4 m spacing




Vertical distance from ceiling

Non Storage occupancy

Building's Ceiling < 30 ft (9.1 m)

2Zin (50 mm) -
13 n. @25 mm)

@e

Quick-Re sponse @ Q

Sandad-Coverage
Sprnkers
K14.0 (200) o
16.8(240)

Elevation View

30 ft (9.1 m) < Building's Ceiling < 60 ft (18.3 m)

2in (50 mm) -
13in. (225 mm) 2 50 mem
¢ @ e

e

Extended-Coverage

s Quick-Response @ Q
e Sundad Coverage
Spriniders Quick-Res ponse
K14.0 (K200) o Sia s
16.8 240)

Elevation View

Building’s Ceiling > 60 ft (18.3 m)

e

Extnded-Coverage

Elevation View

Fig. 2.5.2.3.3.4. Vertical location of Nonstorage pendent and upright sprinklers under unobstructed ceiling construction
for various ceiling heights




Vertical distance from ceiling

I
Buildings with Smooth Ceili
Storage occupancy i - e
2 in. (S0 mm)
12 in. 300 mm) 2. (50 mm) -
13 in. (325 mm) L
Extended-Coverage Quick-Response Standasi-Respons @ Q
Spéniders Standard-Covemge Slandard-Cowera Quick-Respanse
K > 25.2EC (380EC) Spénides Sprinklers Sundard-Covemge
K112 (K160) Sgrinkders
K14.0 (K200) and

16.8 (240)

Elevation View
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Fig. 2.5.4.3.3.4. Vertical location of Storage sprinklers under unobstructed ceiling construction for various ceiling heights



Vertical distance from ceiling

Storage occupancy OS 8-9 Table 17b — roofs over 12.2 m.

Table 17b. Quick-Response, Standard-Coverage Pendent Storage Sprinkier Ceiling-Only Designs for Ceiling Heights Over

40t (122 m)
Max.
Vertical Sprinkier System Design
Distance | If Racks | Ceiling Hose System
from Being | Sprinkler | Demand, | Duration,
Ceiling to |Protected, | System, gpm min
Max. Max. ISprinkler’s Min. No. of (L/min)
Storage | Ceiling Ceiling | Thermal Aisle 1 AS @ psi
Storage Height, ft | Height, ft | Sprinkler | Element, | Width, ft (bar)
Arrangement | Commodity (m) (m) K-Factor | in. (mm)* (m)
Solid-Piled, |Class 1,2, 3,| 45 (13.7)| 50 (15.2)| 224 13(325)| 6(1.8) J10@63 250 60
Palletized, 4 and (320) (4.3) (950)
Bin-Box, Cartoned 25.2 13(325) | 6(18) |10@50
Shelf, and | Unexpanded (360) (3.5)
Open-Frame |  Plastics 17425 | 6(18) [10@75
Racks*® (5.2)
280* | 13(325)| 6(18) |10 @40
(400*) (2.8)
336 17(425)| 6(18) | 9@ 55
(480) (3.8)
50 (15.2) | 55 (16.8) | 28.0 13(325)| 8(24) | 9@80
(400) (5.5)
336 17(425) | 6(18) | 9@55
(480) (3.8)

* See the guidelines in Section 2.3.3.3.2 if the ceiling has obstructed type construction.

** See the guidelines in Section 2.2.3.2 to confirm that any multiple-row racks being protected in accordance with this table meet the
requirements to be considered open-frame.|f the muitiple-row racks are not provided with adequate longitudinal flue spaces, the minimum
aisle width for them is 8 ft (2.4 m) and is not overruled by the values indicated in the Min. Aisle Width column

*** The design of 10 AS @ 40 psi (2.8 bar) can be reduced to 9 AS @ 40 psi (2.8 bar) when the water supply can also provide a minimum
pressure of 80 psi (5.5 bar) from the most remote 4 sprinklers (2 sprinkliers on 2 lines).



Vertical clearance of sprinklers

Installation requirements for sprinklers

Vertical distances
Minimum vertical clearance between sprinkler deflector and combustible

materials:
» Standard coverage sprinklers: .
V=0,9m

* Extended coverage sprinklers:
V=1,5m
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Pipe storage




Pipe storage




Pipe storage




Sprinklers installed on pipes




Sprinklers installed on pipes




Sprinkler storage




Use of different materials




