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Protecting ASRS Using the Latest Guidance
in FM Global Property Loss Prevention Data
Sheet 8-34

Fire Sprinkler International May 2022

Steve Wolin, Reliable Sprinkler
Wes Baker, FM Global

RESILIENCE IS A CHOICE.

FREE SHIPPING ON ORDERS OVER $99 | NO COUPON CODE REQURED S ccisrs sy, S s
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WEEKEND SCRAMBLE SALE
Upgrade Your Next Round With 330 Top-Selling Price Drops

SHOPNOW >

'WEEKEND SCRAMBLE SALE UPGRADE YOUR NEXT ROUND WITH 330 PRICE DROPS _ svoPNon >

Sun Mountain Men's Zephyr Lightweight  Orig. $69.9
Short Sleeve Golf Pullover Now $32°
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WEEKEND SCRAMBLE SALE UPGRADE YOUR NEXT ROUND WITH 330 PRICE DROPS | o tiow

1+] ot can e improve these images?

Callaway Mens Tour Authentic Golf

Glove
I rp—

Coor: White

Worn on Hand: Left

Size: edumLarge

Orig. $21.99
Add To Cart To See Price

Quantty| 1

In Stock

ADD TO CART

WEEKEND SCRAMBLE SALE UPGRADE YOUR NEXT ROUND WITH 330 P

Titleist Pro V1 Golf Ball
Iosedews | Sanswered queslons

Gobr: Whie

Golf Ball Modsl: #1.84
58

Golf Ball Quantity: 12.8all Pack

EDROPS

svoPNOW

Now $49°
[ Y ———
oy 1

InStock

ADD TO CART

AdstoWsh Lis

'WEEKEND SCRAMBLE SALE UPGRADE YOUR NEXT ROUND WITH 330 PRICE DROPS now

1+]How can e improve hese images?

Titleist Pro V1 Golf Ball

Thieyens | Sanswersdouestions

ol Ball Modl: #1:44

Golf Ball Quantity: 12-Ball Pack

Now $49%

P Paypal Fayin' inerest e payments 1250
Leam e

Quantty| 1

In Stock

ADD TO CART

6

© FM Global. All rights reserved.

5/6/2022



Product Status, ‘Quantity: Each. ol
Titielst Pro V1 Golf Ball n Stock 1 1000 s1000
SKU: 1500434

Golf Ball Model: #1.#4

Color: Wite

Golf Ball Quanity: 12-5al Pack

Titieist Pro V1 Golf Ball in Stock 1 sa900 5499
SKU: 1509436

Golf Ball Model: #1-44

Color: Yellow

Golf Ball Quantity: 12.5all Pack

Sun Mountaln Mens Zephyr Lightwelght Short Sleeve Golf i stock 1 sa208 sa290
Pullover

ciouay s e Avinaio G Gloyes .
Vo ontansiion

Delivery Method:

Delivery quotes below are for in-stock items only. If your item ships from the manufacturer or is back-ordered, please see ts shipping quote next to e item below.

O Delivery By End of Year
[83{E4 - Via Standard Shipping

O Delivery By Tuesday, June 7
$9.99 -Via Guaranteed Ground Shipping

O Delivery By Wednesday, June 1
$14.99 - Via 2nd Day Shipping

@® Delivery By Tuesday, May 31
$24.99 - Via Next Business Day Shipping

Delivery Method:

Delivery quotes below are for in-stock items only. If your item ships from the manufacturer or is back-ordered, please see ts shipping quote next to e item below.

O Delivery By End of Year
[83{E4 - Via Standard Shipping

O Delivery By Tuesday, June 7
$9.99 -Via Guaranteed Ground Shipping

O Delivery By Wednesday, June 1
$14.99 - Via 20d Day Shipping

Automatic Storage and
H Retrieval Systems

® Delivery By Tuesday, May 31
$24.99 - Via Next Business Day Shipping

© FM Global. All rights reserved.
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Reliable  WhatIs An ASRS? e

Warehouse Storage Individual Pallet Load
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Reliablée  WhatIs An ASRS? e

|nd|V|duaI Contamer Load Individual Pallet Load

Reliable What Is An ASRS? e

o~ ) & '
|nd|V|duaI Contamer Load M|n| Load ASRS

© FM Global. All rights reserved. 5/6/2022
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Reliable  WhatIs An ASRS? e

Basically
rack storage

Efficient storage for
individual items

Dense storage w/
minimal aisles

Mini-Load ASRS
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Reliablée  WhatIs An ASRS? e

Storage on Angle Irons Mini-Load ASRS
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Reliable What Is An ASRS? e

Storage on Metal Slats Mini-Load ASRS

15
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Reliable  WhatIs An ASRS? e

_ T
InlelduaI Container Load Top- Loadmg ASRS
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Reliablée  WhatIs An ASRS? e

Basically
solid-piled storage

Efficient storage for
individual items

Dense storage w/
no aisles

Top- Loadlng ASRS

17

FMEHHI

Research on
ASRS Arrangements
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Reliable Research Testing P

Mini-Load ASRS Non-Solid Walled Container

19
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Looking down longitudinal flue Looking at rack face
20

FM!_}luBaI

Looking down longitudinal flue Looking at rack face
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FM G!uhal :.‘ Activation of WAA
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FM Elobdl Water Discharge Rate for 05:58
,. Exposed Nonexpanded Plastics

. il

Looking down longitudinal flue Looking at rack face
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Reliable Research Testing A

In-Rack Sprinkler Full-Scale Fire Test:
* Open-top plastic vented container

+ QR K160 (K11.2) @ 230 L/min (60 gpm)

+ 0.6 m (2 ft) spacing in longitudinal flue

* 1.2 m (4 ft) spacing at rack face

» Face ignition, mid-bay

24
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Reliable Research Testing P
. ASARAR
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Fire did not spread above
in-rack sprinklers

25

Reliable g FppEn

SASARZE
3 t spread above
k sprinklers
:
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Reliable Research Testing A

Ceiling Sprinkler Full-Scale Fire Test:

« Storage height
limited to 3 m (10 ft)

* Clearance limited to
3 m (10 ft)

RESILIENCE IS A CHOICE.

27
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Ceiling Sprinkler Full-Scale Fire Test:

« Storage height
limited to 3 m (10 ft)

QRK20k(KCH4i0) Rerge
3 mg 0k (75 psi)

432 546

RESILIENCE IS A CHOICE.

28

B Top-Loading w/ Solid-Walled Containers
= Area: 19 m2 (200 ft2)

» Height: 5.5 m (18 ft)
» Ceiling : 12.2 m (40 ft)

Ignition 1st Sprinkler
Operates
= Base of storage 2" Sprinkler
= Beneath 3 robots " Operates
= Under-1 sprinkler | ™
Sprinkler Protection
= K200 (K14.0), QR
Pendent
= 5.2 bar = 49 mm/min
(75 psi = 1.2 gpm/ft?)

= Applied for at least 30
minutes

Firdhextinguigbeddyzesrtbivateties
flowing 760 L/min (200 gpm) each

+ 30 min

= Fire appears
extinguished

= Sprinklers turned off

= Evidence of deep-
seated fire observed

= Monitor nozzles
applied in combination
with ceiling sprinklers

© FM Global. All rights reserved.
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FMEHIJI
Recommendations for
ASRS Arrangements
33
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Mini-Load ASRS
* Horizontal IRAS
layout

34

Reliableé Recommendations for ASRS ™"

Max 210 Max 4R
©8m 2m

Conssirs
of Trays
\ ki L
Max. 10
(450 mm) L
Max 60
T
Max 28 _I : =
rri N ; N
IRAS @ End of
Rack Rows.

» Vertical distance

* IRAS design

Mini-Load ASRS

between IRAS levels
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Reliable Recommendations for ASRS ™"
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Reliable Recommendations for ASRS ™"
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» Ceiling design
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Final Extinguishment

RESILIENCE 1S A CHOICE
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Recommendations for ASRS ™"
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Reliable Recommendations for ASRS ™"

Table 36. Ceiling-Level Protection Guidelins for TL-ASRS Storage Arrangements Using Open-Top Solid-Walled Unexpanded Plastic Containers; Storage Height up to and Including
201 (6.1 m)

Caling-Love Sprinke Prolecion Oplios fo Top-Loading ASRS Arangements No_of AS @ psi (6]

Max. Vet System. Pendent Storage Sprniers, 160°F (10°C) Vit System, Uprigt Storage Sprniers, 160°F (10°C)
Coing uik-Response Standard Resporse Quick-Response
Hegnt # [ K12 | KidO | Ki6s | Ka2é | Kz2 | KsZEC] K [ K2 K196 | Kzs2 | Kiiz | KidO | Ki6s | K&s2EC | Kiiz | Kies | K52
i i | 0K | | K | | (KOES) | (ks n | K | (KEOO) | KOBD) | ROG8) | -KI0) | (KO) | (KBAD) | (KGGOEC)| (KIGO) | (K2aD) | KD}
260 [15@25 | 9850 | 9% | 9820 | @A | @18 15825 | 15@ | 15@ [15705)| @ | 1@ | 0@ | 1@ | 5@ @7
an | 65 | oo | oe | aa | a3 an | wan | e 207 | 535 | e | 03 | 07 05
%5(16) | 15@%0 | 9650 | 9% | 9820 | 962 | 18% ] 15@50 | 15¢ 5@ | 5@ | 1@ | 1 g | 1% | 5@ 5@
65 | 65 | 24 | 04 | 04 | @6 65 | 22 | 161 | 1007 | 065 | 065 | see | @6 | 065 1007)
WE1) | 2@0 | 9850 | 9835 | 9820 | 9820 | 10838 Q50 | 20 2@ | 28 | 2@ | 0@ | @ | 0@ | 2@ | 2@ | X@
65 | @5 | o | 09 | 04 | @8 05 | 222 | 1) | 007) | 5065 | 5065 | e | 806 | 065 | 205 | 007
B(07) AEAEAER e
62 | 68 | 2o | (8
w022 AEER X3 ]
62 | @6 (18)
() %@ 60
@

RESILIENCE 1S A CHOICE
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Reliable Recommendations for ASRS ™"

Table 36 Ceiling:Level Protection Guidelines for TL-ASRS Storage Arrangements Using Open-Top Solid-Walled Unexpanded Plastic Containers: Storage Height up to and Including
0 (6.1 m)

Caling-Love Sprnke Prolecion Optios fo Top-Loading ASRS Arangements No_of AS @ psi (6]

Max. Vet System. Pendent Storage Sprniers, 160°F (10°C) Vit System, Uprigt Storage Sprniers, 160°F (10°C)
Coing uik-Response Standard Resporse Quick-Response
Hegnt # [ K12 | KidO | Ki6s | Ka2é | Kz2 | KsZEC] K [ K2 K196 | Kzs2 | Kiiz | KidO | Ki6s | K&s2EC | Kiiz | Kies | K52
m | (160 | K00 320) | (k360) | (980EC)| (ke (ki60) | (00) | (k260) | (k360) | k160) | (ko) | (ka40) | (KIS0EC)| (kt60) | (kedo) | (kaso)
260 1502 | 9850 9@ | 9820 | 1@19 15825 | 15@ | 15@ [15705)| 15@ | 10 0g | 781 | 5@ | 158 | 15@7
07 | @) 09 | 09 | 03 01 | w0 | 2517 | s085) | @4 | (13 | 2507 | Hos) | 05
%506 [15@% | 9850 % | %820 | 1% ] 15@50 | 15¢ 5@ | 5@ | 5@ | 1 0g | 1% | 5@ | 5@ | 5@
65 | @5 8 | 09 | @8 65 | 22 | 1600 | 1007 | 065 | 005 | e | @6 | 065 | 215 | 1007
EDNETEIEE] 9@ | 9820 | 1083 Q50 | 20 2@ | 28 | 2@ | 0@ | @ | 0@ | 2@ | 2@ | X@
65 | @5 04 | 09 | @8 05 | 222 | 1) | 007) | 5065 | 5065 | e | 806 | 065 | 205 | 007
(07 7 EXRIER e
2 [ D)
w022 en % | %% ]
62) ( (18)
() 9@75 | 9850
62 | w1

RESILIENCE 1S A CHOICE
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Reliableé Recommendations for ASRS ™"

Top-Loading ASRS

Thg cellmg—le_vel sprinkler it
design takes into account: Storge Arei

All sprinklers located directly over
the Subdivided Storage Area 7. fone

High Storage Area

Toig-Lisading MERS Gridt Avh

As well as all sprinklers
located in the adjacent aisles

40

Reliable Recommendations for ASRS ™"

Top-Loading ASRS

* Hose demand is 1,900 L/min (500 gpm)

41

Reliable Recommendations for ASRS ™"

Top-Loading ASRS

* Duration is 4 hours

42
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Reliableé Recommendations for ASRS ™"

Top-Loading ASRS

» Determine what is needed to assist local fire services with
final extinguishment

43

Reliable Recommendations for ASRS ™"

Top-Loading ASRS

» Determine what is needed to assist local fire services with
final extinguishment

44

Reliable Recommendations for ASRS ™"

Top-Loading ASRS

+ Potential Options for Final Extinguishment:
* Perimeter Mezzanines
Pre-Incident Plan with Local Fire Services (Data Sheet 10-1)
» Small Hose Connection Stations
Limited Footprint Size of Storage Array
Vertical Barriers
Monitor Nozzles and Infrared Cameras (solid-walled containers)

45
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Reliableé Recommendations for ASRS ™"

Top-Loading ASRS

+ Potential Options for Final Extinguishment:
* Perimeter Mezzanines

With maximum ceiling height of 7.6 m (25 ft) all but

perimeter mezzanines can be avoided
Coming soon, same with maximum ceiling

height of 9.1 m (30 ft)

46

Reliable Recommendations for ASRS ™"

Top-Loading ASRS

Coming soon, Approval Standard for noncombustible
With maximurguggilipgbgigbhelfiddm (25 ft) all but

perimeter mezzanines can be avoided
Coming soon, same with maximum ceiling

height of 9.1 m (30 ft)
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Reliable P

Steve Wolin Wes Baker
SWolin@ReliableSprinkler.com Weston.Baker@FMGlobal.com
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