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Preface

This Case Study details the installation and testing of the FAAST FLEX aspirated smoke and VESDA XCL
aspirated gas detectors in a Battery Room (CHIFENG Power Station, China).

Related Product

FAAST FLEX Model FLX-020.
VESDA XCL - Large Bore Model: XCL-LB-H2-RM, (Hz ppm)
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1 Introduction

The deployment of smoke and gas detection in battery rooms is critical for the protection against fire events
and elimination of explosion risks from flammable gases released during the charge / discharge cycles of lead-
acid batteries. This case study outlines the installation of FAAST FLEX and VESDA XCL in a battery room
(CHIFENG Power Station, China) and details the system response to smoke and gas (hydrogen) exposures
organised by Xtralis.

Figure 1: Battery Room (CHIFENG Power Station)

2 Challenges

The following parameters should be considered for effective smoke and gas detection in a Battery Room:

o System Design Flexibility: Air ventilation will dictate how smoke and gas will move in the space. A
flexible detection system able to accommodate various ventilation configurations will be best suited to
provide complete protection (ceiling, battery racks, air vents).

o Early Smoke Detection: Batteries store large amounts of energy — a battery on fire will generate
significant amounts of heat that will impact adjacent batteries. Early smoke detection and intervention will
ensure the fire threat is contained to a single battery.

e Management of Nuisance Alarms: For ventilation purposes, outdoor air introduced in the battery room
might carry pollutants which can lead to nuisance alarms (false positives). It is essential, detection
systems are able to distinguish genuine fire events from nuisance sources.

e Maintenance and Servicing: Due to the high-risk nature of battery rooms, maintenance/ servicing of
detection systems may pose access and safety challenges when located inside the battery halls.

3 Solution

The FAAST FLEX and VESDA XCL solution delivers combined smoke and gas detection using the same pipe
network with the following benefits:

Installation

e Flexible pipe network design and installation for ceiling and targeted detection (i.e., battery racks).

e  Multi-hole sampling removing the need for multiple smoke and gas spot detectors in the battery room.

e  Simplified system setup and configuration with Bluetooth apps.

Detection

e FAAST FLEX enhanced sensitivity (with two programmable alarm thresholds) detects fires at their early
stage enabling early investigation and response.

e VESDA XCL (Hzgas version) monitors and responds to hydrogen gas concentrations as low as 100ppm
to initiate ventilation and prevent the accumulation of flammable gases.
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Maintenance

e FAAST FLEX constantly monitors the health of its sub-systems (chamber airflow, etc.), and its field
replaceable spare parts ensure the detector operates with the lowest downtime and reduced total cost of
ownership (TCO). Effective and robust system architecture ensures the detector optics remain
contamination free for long calibration-free service life and reliable performance.

o VESDA XCL sensor is field replaceable, and the Bluetooth App displays detector status, gas reading and
alerts to impending service (calibration).

e FAAST FLEX and VESDA XCL detectors can be installed at a central location for easy access reducing
ongoing operating costs (maintenance/ service).

4  System Installation & Configuration

Prior to installation, the FAAST FLEX pipe network was modelled in the ASPIRE pipe modelling software (see
Appendix) and comprised two pipe branches with detection locations at ceiling level:

e  FAAST FLEX channel 1 (Battery Room — incorporates VESDA XCL): 9 x 3mm sampling holes, 41.5m
length.
e  FAAST FLEX channel 2 (Data Room): 18 x 2mm sampling holes, 44.3m length.
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Figure 3: FAAST FLEX & VESDA XCL Detection Points

FAAST FLEX and VESDA XCL detectors were configured via their respective apps as follows:
FAAST FLEX

e Action Alarm: level 3 (0.164 % obs/m)

e  Fire Alarm: level 4 (0.328 % obs/m)

e  Aspirator Speed: High

. Flowrate 77 I/m

VESDA XCL

e Alarm 1 (Hz2): 200 ppm

e  Alarm 2 (Hz): 400 ppm

5 Results

Smoke tests were conducted with a smoke gun whereas hydrogen gas (calibrated to 3000ppm) was used for
the gas test. Both smoke and gas were introduced at the furthest sampling holes of the pipe network.

Figure 1: Smoke and Gas Testing in Battery Room
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Table 1: Smoke/ Gas Detection Performance Results

Smoke Source Response Time (sec)
(Smoke Gun) Action Alarm Fire Alarm Remarks
FAAST FLEX channel 1 (Battery Room) 45 50 Smoke introduced at
FAAST FLEX channel 2 (Data Room) 75 80 furthest sampling hole
Hydrogen Gas Source Response Time (sec)
(Calibrated Gas Bootle 3000ppm) Alarm 1 Alarm 2 Remarks
H2 gas introduced at
VESDAXCL 45 S0 furthest sampling hole

Both FAAST FLEX and VESDA XCL detectors responded and issued alarm notifications to smoke and gas
exposures respectively. The following were noted:

6

The performance of the installed system (smoke transport time) was within the regulatory requirement
(<120 sec) and matched exactly the modelled design (ASPIRE).

VESDA XCL issued an alarm notification to less than 10 %LEL (lower explosive level) Hydrogen gas,
demonstrating effective detection of low concentrations of flammable gas for the purpose of initiating
ventilation to prevent a flammable atmosphere.

VESDA XCL issued an alarm notification while supporting 8 x sampling holes, demonstrating effective
multi-hole sampling and the ability of a single aspirated gas detector to protect the entire battery room
area.

Summary

This document outlined the installation and evaluated the performance of the combined FAAST FLEX and
VESDA XCL solution in a battery room environment. The FAAST FLEX and VESDA XCL detectors were
shown to respond and issue alarm notifications to the localised presence of smoke and gas at the furthest
sampling holes of the pipe network — considered the worst-case scenario of detection performance.

Related to FAAST FLEX and VESDA XCL deployment, the following were noted from the end user on the
installation and testing of the system:

Ease of pipe network design and installation allowing the strategic placement of sampling holes at ceiling
level above the battery racks.

Simplified FAAST FLEX and VESDA XCL setup and evaluation through their respective apps, allowing
monitoring and data collation from a single location external to the battery room where detectors were
installed.

“We are highly satisfied with the ease of pipe network design and installation provided by FAAST
FLEX and VESDA XCL. These products have enabled convenient placement of sampling holes at
ceiling level above the battery racks, greatly simplifying the design and the installation process.

Furthermore, the setup and evaluation of FAAST FLEX and VESDA XCL have been streamlined
through their respective apps. This allows for monitoring and data collation from a single location
externa; to the battery room where detectors are installed, enhancing user convenience.

We appreciate the excellence of your products and hope that our feedback will contribute to further
improvements. We look forwards to continued collaboration for a better future.”

Peiguolli
Director, Electric Grid Fire Management Center
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7 Appendix — FAAST FLEX ASPIRE Design

Detector : [#FllZ#]

Flow Calculations found there were problems with this detector. Check below for errors (marked as color) or warnings (marked as ).
Type FAAST FLEX - 2P
Sensitivity Objective Standard
Endcap Usage Create a Balanced Design
Application Defaults default
Aspirator Speed 9
Air Temperature 20,0°C
Absolute Pressure 1013hPa
System Flowrate 77.0min
Total Pipe Length 85.3m

Number Of Sample Points 27
Maximum Transport Time 75sec

Maximum Allowed TT 120sec
Minimum Hele Flow Rate 2 .0//min
Exhaust Length 0.0m
Exhaust Diameter 21.0mm
Exhaust Pressure Drop 0OPa
Invert Yes
Thresholds

Safety Factor (% reduction in alarm threshold) 0%

[ ™ Action|| Fire
||Recommended Thresholds (%/m) (0,066 0,098
|[smoke at least sensitive hole {%/m)||6.735 10,000
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Group Details

Hala Sensitivity |Flow

Pressura Transport Time|Hole Ciameter

[ [Hil2EH)

gregate smoke from hales

Group Type

Canlribulion ralio]%:)

Applied Max Aggregate Sensilivity

Excluna fram Autobalanco

2 -1 0, B4 4,3 |34 27 3,0 v
1:F02 0B84 4,2 [aa 2% 3,0 o
1 -3 0.E 4,1 [a3 25, 3.0 5
1 B0 0240 4.0 |78 27 3.0 o
1B L2400 38 [z 31 30 S
1B LA53 36 [0 34 30 S
1 BT Las3 36 a8 ar 30 o
1 E0eE n.E0 38 |67 4z a0 o
1 _‘&L‘-.B LS 153 Jias HE A0 .i|"
- B0 1.548 26 [124 16 2.0 o
7 Bz 1,576 26 [1z0 17 2.0 o
03 1,601 24 |16 17 2.0 o
R4 1,624 24 |13 18 2,0 ~.-’

2 RR0-5 1645 24 110 18 2.0 o
EROE 1.732 2% [z 23 2.0 o
iy .752 2.2 [ar 24 2.0 o
2 Hi 1770 2.2 [os 25 2.0 .
2 Bl 1.78F 2.4 |93 "+ 2.0 .i|"
> Ei-10 1801 22 laz iy 2.0 S

2 Bl 1.B5D 21 a7 a4 2.0 o
el 1,661 21 [ae 35 2.0 o
2 013 1.871 2.1 |[as <t 2.0 "

2 R0-14 1.67& 21 |84 4o 2.0 o
FEn-15 1.847 21 |as =h] 20 .
FERL=18 1.902 21 [az 54 2.0 oF
E0-1T 1.905 2.0 [az 51 2.0 S
FEpl-18 1907 20 8z TS 2.0 o
Mumber of noles 18 o
||Flow Shared%) 100 a3

P&regale Sensilivily
Balarcs{3%) 51 T

|Bustion pressure {|easi) H2 BT
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Disclaimer on The Provision of General System Design
Recommendations

Any recommendation on system design provided by Xtralis is an indication only of what is considered to be the most
suitable solution to meet the needs of the common application environments described.

In some cases, the recommendations on system design provided may not suit the unique set of conditions experienced
in a particular application environment. Xtralis has made no inquiry nor undertaken any due diligence that any of the
recommendations supplied will meet any particular application. Xtralis makes no warranty as to the suitability or
performance of any recommendation on system design. Xtralis has not assessed the recommendation on system design
for compliance with any codes or standards that may apply nor have any tests been conducted to assess the
appropriateness of any recommendations on system design to a particular application environment.

Any person or organization accessing or using a recommendation on system design should, at its own cost and expense,
ensure that the recommendation on system design complies in all respects with the provision of all legislation, acts of
government, regulations, rules and by-laws for the time being in force and all orders or directions which may be made
or given by any statutory or any other competent authority in respect of or affecting the recommendation on system
design in any jurisdiction in which it may be implemented.

Xtralis products must only be installed, configured and used strictly in accordance with the General Terms and
Conditions, User Manual and product documents available from Xtralis. Xtralis accepts no liability for the performance
of the recommendation on system design or for any products utilized in the implementation of the recommendation on
system design, aside from the General Terms and Conditions, User Manual and product documents.

No statement of fact, drawing or representation made by Xtralis either in this document or orally in relation to this
recommendation on system design is to be construed as a representation, undertaking or warranty.

To the extent permitted by law, Xtralis excludes liability for all indirect and consequential damages however arising. For
the purposes of this clause, ‘consequential damage’ shall include, but not be limited to, loss of profit or goodwill or similar
financial loss or any payment made or due to any third party.

Recommendations on system design are provided exclusively to assist in design of system using Xtralis products.
Copyright and any associated intellectual property in any such recommendations on system design or documentation
remains the property of Xtralis.

: The contents of this document are provided on an “as is” basis. No representation or warranty (either express
WWW'XtraI IS.com or implied) is made as to the completeness, accuracy or reliability of the contents of this document. The
manufacturer reserves the right to change designs or specifications without obligation and without further
notice. Except as otherwise provided, all warranties, express or implied, including without limitation any implied
warranties of merchantability and fitness for a particular purpose are expressly excluded.

Honeywell Products & Solutions Sarl
Z.A. La Piéce 16
1180 ROLLE (SWITZERLAND)
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FAAST are trademarks of Honeywell International Inc. and/or its subsidiaries (‘Honeywell”). Other brand names
mentioned herein are for identification purposes only and may be trademarks of their respective holder(s). Your
use of this document does not constitute or create a licence or any other right to use any names and/or
trademarks and/or labels herein. This document is subject to copyright owned by Honeywell. You may not to
copy, communicate to the public, adapt, distribute, transfer, sell, modify or publish any contents of this
document without the express prior written consent of Honeywell.




	1 Introduction
	2 Challenges
	3 Solution
	4 System Installation & Configuration
	5 Results
	6 Summary
	7 Appendix – FAAST FLEX ASPIRE Design
	Disclaimer on The Provision of General System Design Recommendations

