


































































































CAN/ULC-8537-04
APPENDIX C (INFORMATIVE) — FIRE ALARM SYSTEM VERIFICATION REPORTS

C1. FIRE ALARM SYSTEM VERIFICATION REPORT
(Reference: Clause 3.1.6,3.1.7, 3.2.2)

Building Name:  Baffinland Mines Fuel Modules Unit #1 Date:  Aug 20 2013
Address:
System Manufacturer: SIMPLEXGRINNELL Model Number: 4010ES
New FAS:. v Existing FAS:
A | System provides single-stage operation. YES v | NO
System provides two-stage operation. YES NO v
c The entire fire alarm system has been verified in accordance with, CAN/ULC-S537, YES v N/A
standard for Verification of Fire Alarm Systems.
D | This is a partial verification for a partial occupancy. YES NO v I N/A
E | This is a partial verification for a fire alarm system that has been replaced in stages. YES NO v N/A
This is a verification of a portion of an existing fire alarm system verified in
F accordance with Section 6, System Modifications. v YES NO v N/A
Installed in accordance with the design and CAN/ULC-S524, Standard for the
G Installation of Fire Alarm Systems. YES NO v N/A
H 'sl'he fire alarm system documentation is on site and includes a description of the YES v | NO N/A
ystem.
| | The fire alarm system is fully functional. YES v 1 NO N/A

J Comments

A copy of this report will be given to the following, who is the owner or owner's
K | representative for this building: YES v | NO

The Fire Alarm System is connected to an acceptable central monitoring station via a

supervised circuit of an ULC-listed transmitter approved for the purpose.
L . YES NO v
If "Yes”, specify the name and location of the central monitoring station: i

This is to certify that the information contained in this Fire Alarm System Verification Report is correct and complete.

Sami Samir : :
/é"”‘,// SimplexGrinnell 604.515.8872

Printed Name and Signature of Qualified Person(s) conducting the Verification Company Telephone

{see list of acceptable verification organizations, Bulletin 2003-003-EL)

I
This report has been reviewed by designer and confirmed that it is consistent with the designed intent.

'

] . . Company Telephone
Printed Name ared Signature of Designer
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Security

¢ :Date: Aug 20 2013 Partial Verification M Full Verification

Building Name: Baffinland Mines Fuel Modules

CAN/ULC-8537-04
APPENDIXES

The following Appendixes have been attached with his document:

C2. DOCUMENTATION YES v | NA
Cs3. FIELD DEVICE AND RELATED CIRCUITS — TEST AND INSPECTION ' YES v | NA
C4. DATA COMMUNICATION LINK TEST YES v | NA
C5.1 | CONTROL UNIT OR TRANSPONDER RECORD YES v | NA
C5.2 | VOICE COMMUNICATION TEST YES N/A
C5.3 | REQUIRED SYSTEM RESPONSE TIMES YES v | NA
C5.4 | CONTROL UNIT OR TRANSPONDER INSPECTION YES v | NA
C5.5 | LARGE SCALE NETWORK SYSTEMS YES N/A
| C5.6 | POWER SUPPLY INSPECTION ' YES v | NA
C5.7 | EMERGENCY POWER SUPPLY TEST AND INSPECTION YES N/A
C5.8 | ANNUNCIATOR AND REMOTE TROUBLE SIGNAL UNIT TEST AND INSPECTION YES N/A
C5.9 | ANNUNCIATORS OR SEQUENTIAL DISPLAYS YES N/A
C5.10 | REMOTE TROUBLE SIGNAL UNIT TEST AND INSPECTION YES N/A
C5.11 | PRINTER TEST YES N/A
C5.12 | ANCILLARY DEVICE CIRCUIT TEST YES v [ NA
C6.1 FIELD DEVICE TESTING — LEGEND AND NOTES YES v | NA
C6.2 | INDIVIDUAL DEVICE RECORD YES v | NA
C6.3 | SIGNALLING DEVICE SOUND LEVEL MEASUREMENT YES N/A
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M Full Verification

Building Name: Baffinland Mines Fuel Modules

Verification Comments:

Technician
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““Date: Aug 20 2013

Partial Verification

M Full Verification

Building Name: Baffinland Mines Fuel Modules

C2.1 Documentation for the fire alarm system is on site and includes the following description of the fire

C2. DOCUMENTATION

(Reference: Clause 3.2.3)

alarm system:

A | Instructions for resetting the system and silencing alarm signals. YES NO N/A

B lnstructiqns for silencing the trouble signal and action to be taken when the YES NO NIA
trouble signal sounds.

c Descrlptlon o_f the function of each operating control and indicator on the YES NO NA
fire alarm unit.

D Description of the area or fire zone protected by each alarm detection YES N

A : X : 0 N/A

circuit (this may be in the form of a list or plan drawing).

E | Description of alarm signal operation. YES NO N/A

F | Description of ancillary equipment controlled by the fire alarm system. YES NO N/A
The fire alarm system has a feature for connection for fire department

G | signaling. If connected, indicate the fire signal receiving centre: YES NO N/A
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Building Name: Baffinland Mines Fuel Modules

C3. FIELD DEVICE AND RELATED CIRCUITS — TEST AND INSPECTION
(Reference: Clauses 3.3.1.1, 3.3.1.3, Subsections 3.3.1, 3.3.2, 3.3.3)

A | Correct field termination and wiring size. YES v | NO N/A
B | Correct circuit polarities. YES v | NO N/A
c An open circuit fault on a conventional device circuit causes a trouble ves v | NO NIA
signal.
D F\’_emoval of any active or supporting field device circuit causes a trouble ves v | NO N/A
signal.
One contact device and one-non-contact device tested for operation and
E | annunciation at the control unit or transponder, when using a field verifying | YES v | NO N/A
device. '
Class A circuits serving conventional field devices tested for the capability
F | of providing an alarm signal on each side of an open circuit fault connection | YES  v* | NO N/A

at an electrically remote point in the circuit.

Ground fault indications occur when tested at the electrically furthest field YES v
, . " NO N/A
device, and do not result in normal to off-normal status change conditions.

Field device at the electrically furthest point from the power source (in every
H | circuit) receives rated power in accordance with manufacturer's YES v | NO N/A
specifications.

| | Replaceable over-current devices are of correct rating. YES v | NO N/A

Wire type and gauge in accordance with equipment manufacturers :

YES v | NO
installation wiring at all system termination points. NIA
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Building Name: Baffinland Mines Fuel Modules

C4. DATA COMMUNICATION LINK TEST
(Reference: Clause 3.2.6, Subsection 3.3.4-Note)

Control unit or transponder location: ELECTRICAL ROOM

Control unit or transponder identification:

Data communication link identification:

Each system abnormal condition specified in Table 1, Abnormal System
A | Conditions, tested for each data communication link at the control unit or
transponder.

YES

NO

N/A

Tests for alarm and trouble received under a single ground fault condition
B | conducted on each conductor of that data communication link
independently.

YES

NO

N/A

Each conductor in a data communication link, Class A (DCLA) tested for
C | the capability of providing an alarm signal on each side of a single open
circuit fault condition.

YES

NO

N/A

, Where a data communication link serves devices on more than one floor
. D | area, impose a wire-to-wire short circuit fault within each floor area and
confirm receipt of trouble and alarm condition from another floor area.

YES

NO

N/A

Where fault isolation modules are installed in data communication links
serving field devices, wiring shorted on the isolated side, annunciation of
the fault confirmed, and then a device on the source side operated, and
activation confirmed at the control unit or transponder.

YES

NO

N/A

Where fault isolation in data communication links is provided between
control units or transponders, the field wiring shorted between each pair of
control units or trarisponders, in turn, annunciation of the fault confirmed
and operation outside the shorted section confirmed.

YES

NO

N/A
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Building Name: Baffinland Mines Fuel Modules

C5. CONTROL UNIT OR TRANSPONDER RECORD

(Reference: Clause 4.1.1)

C5.1 CONTROL UNIT OR TRANSPONDER TEST

(Reference: Clauses 3.2.4, 4.2.2.1)

Control unit or transponder location: ELECTRICAL ROOM
Control unit or transponder identification:
A | Power ‘on’ visual indicator operates. YES v |NO N/A
B | Common visual trouble signal operates. YES v | NO N/A
C | Common audible trouble signal operates. ves ¥ |no N/A
D | Trouble signal silence switch operates. ves ~ |no N/A
E | Main power sdpply failure trouble signal operates. ves 7 NO N/A
F | Ground fault tested on positive and negative initiates trouble signal. - YES ’ NO N/A
: G | Alert signal operates. YES NO NA v
H | Alarm signal operates. YES 7 NO N/A
I | Automatic transfer from alert signal to alarm signal operates. YES NO NA v
J | Manual transfer from alert signal to alarm signal operates. YES NO NA v
K Automatic transfer from alert signal to alarm signal cancel (acknowledge) YES NG NA v
feature operates on a two-stage system.
L | Alarm signal silence inhibit function operates. YES v | NO N/A
M | Alarm signal manual silence operates. YES ¥ | NO N/A
N | Alarm signal silence visual indication operates. YES v | NO N/A
o Alarm signal, when silenced, automatically reinitiates upon subsequent YEs v | NO N/A
alarm.
P | Alarm signal silence automatic cut-out timer. Time: N/A
Q Audil_){e a_nd visual alarm signals programmed and operate per design and YES v | NO N/A
specification.
R anpeurtafézuit, alarm and supervisory operation, including visual indicator vEs v |nNo N/A
S | Input circuit supervision fault causes a trouble indication. YES ¥ | NO N/A
T | Output circuit alarm indicators operate. ‘ YES NO NIA

Continued C5.1...
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Building Name: Baffinland Mines Fuel Modules

...Continued C5.1

trouble signal to the fire signal receiving centre.

U | Output circuit supervision fault causes a trouble indication. YES v | NO N/A
V | Visual indicator test (lamp test) operates. YES NO N/A
W Qoded signal sequences operate not less than the required number of vEs v | NO NIA
times and the correct alarm signal operates thereafter.
X | Coded signal sequences are not interrupted by subsequent alarms. YES NO N/A
. . v
Y | Ancillary device control circuit is rated for the intended purpose. YES NO N/A
v
Z | Ancillary device by-pass results in trouble signal. YES NO N/A
Input circuit to output circuit operation, including ancillary device circuits
AA | (Refer to Appendix C5.12, Ancillary Device Circuit Test), for correct YES v | NO N/A
program operation, as per design and specification.
BB | Fire alarm system reset operates. YES v | NO N/A
CC | Main power supply to emergency power supply transfer operates. YES v | NO N/A
DD | Control unit or transponder bonded to ground. YES v [ NO N/A
EE | Status change confirmation feature (smoke detectors only) verified. YES v | NO N/A
FE Conﬁrm that the alarm transmission to the remote fire signal receiving YES - N/A
centre is received.
GG Qonfirr_n that the supervisory transmission to the fire signal receiving centre | | NO NIA
is received.
HH Conflrm that the trouble transmission to the fire signal receiving centre is YES NO NIA
received.
) . Name:
I If connected, record the name and telephone number of the fire signal
receiving centre.
Phone:
Operation of the fire signal receiving centre disconnect means results in a
JJ | specific trouble indication at the control unit or transponder and transmitsa | YES v | NO N/A
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CS 2 VOICE COMMUNICATION TEST
(Reference: Clauses 3.2.4, 4.2.3.1)

A | Power ‘on’ indicator operates. YES NO N/A

B | Common visual trouble signal operates. YES NO N/A

C | Common audible trouble signal operates. YES NO N/A

D | Trouble signal silence switch operates. YES NO N/A

E | All-call voice paging, including visual indicator, operates. YES NO N/A

F Output circuits for selective voice paging, including visual indication YES NO N/A
operates.

G Quf(pu’g circuits for selective voice paging trouble operation, including visual YES NO NIA
indication, operates.

H | Microphone, including press to talk switch, operates. YES NO N/A

| Qperation of voice_paging does not interfere with initial inhibit time of alert YES NO N/A
signal and alarm signal.

~J | All-call voice paging operates (on emergency power supply). YES NO N/A

K Upoq fallure of one amplifier, system automatically transfers to backup YES NO NIA
amplifier(s).

L Qircunte fer emergency telephone call-in operation, including audible and YES NO NA
visual indication operates.

M Circuite fer emergency telephones for operation, including two-way voice YES NO NIA

communication, operate.

N Circuits for emergency telephone trouble operation, including visual YES NO NIA
indication, operate.

O | Emergency telephone verbal communication operates. YES NO N/A
Emergency telephone operable or in-use tone at handset operates. YES NO N/A
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C5.3 REQUIRED SYSTEM RESPONSE TIMES
(Reference: Clause 4.2.4.1)

Audible signal devices and visible signal devices operated within 10 s. YES v | NO
A | and
Subsequent input operated within 10 s. YES v | NO
Remote connection operated within 10 s. YES NO NA
C | Releasing device start of sequence operated within 10 s. ves ¥ | No N/A
Required annunciation operated within 10 s. YES 7 NO
D | and v
Subsequent input operation within 10 s. YES NO
Required central alarm and control facility operated within 10 s. YES NO
E |and N/A
Subsequent input operation within 10 s. YES NO
Ancillary Circuits operated within 10 s. YES NO _
F |and N/A
Subsequent input operation within 30 s. YES NO
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SUPPRESSON SUITEMS , Material Safety Data Sheet
’ f3M MATERIALSAFETY DATA SHEET 3M(TM) Novee (M) 1230 Fire Protection Fluid [FK-3-1-12] 4492007 }
Material Safety Data Sheet
Copyright, 2047, 5M Company. Al rights reserved. Copyingandfor downloading of this information for fhe purposs of properly
uitlizing 3M products is ullowed provided.thai: (1 the fpformation is copied in full with no changes unliss prior written agreement is
obtaiticd from 3M, and (2) neither the copy nor the original Js resold or otherwise distributed with the intention of garning a profit
thereos.
[ SECTION 1: PRODUCT AND COMPANY TDENTIFICATION B ]
PRODUCT NAME: TM(TH) Noves (TM) 1230 Fire Protection Fluid [FK-5-1-12]
MANUFACTORER: 3M '
: DIVISION: Blectronies Markets Materiats Division
ADDRESS: 3M Center
St Paul, MN 55744-1000
[~ EMERGENCY PHONE: 1-800-364-3577 or (631) 737-650 T4 |
v Issue Dater 0440912007
Supercedes Dates 09/} 1/2008
Document Gronp: 1634252
Product Usis - .
Intended Use: STREAMING AND FLOODING FIRE PROTECTION
[ SECTION 2: INGREDIENTS . ]
Ingredi i ) C.AS Now % by Wi
I1.1.2, S =5-NO.NAH,UORO%:—CFRIFLUOROMET HYL)-3-PENTANONE 756-13-8 >99.9
[ SECTION3; HAZARDS IDENTIFICATION ]
3.1 EMERGENCY OVERVIEW
© Specific Physical Form: Liquid
Odor, Color, Grade: clear colurless, low odor.
General Physical Form: Liguid
Tmmediate health, physical, and environmental hazards:
3.2 POTENTIAL BEALTH EFFECTS
Eye Coritact:
Contact with the eyes during preduct use is not expected to sesult i significant frritation.
N Skin. Contact:
Contact with the skin duriiig product use 7§ not expected to result in significant imitation.
. Page Lof 7
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Material Safety Data Sheet

[TV MATERIAL SAEETY DATA SUEET IM(IM) Novec (TM) 1230 Fire Proection Fluid [FK-5112) w07 |

Inbalation:
If thermal decomposifion cceurs:
May be harmful if fnfialed,

Ingestion:.
No health effects are expected.

33 POTENTIAL ENVIRONMENTAL EFFECTS

This substance has -« high Henry's Law constant and therefore will be primanily found in the atmosphere where photolysis will be the
dominant reaction pathway. The ultimate degradation. products of the photolysis reaction are HF, CO2 and wifluoroacetic acid (TFA).

© This substance does not contribute 1o ozone depletions it has an atmospheric lifetime of approximately § days and % Global Warming
I Potential {GWP) of 1 ( IPCC 2001 Method),

| SECTION 4: ' FIRST AID MEASURES ]
41 FIRSTAID PROCEDURES

The folfowitiz first ad recorimendations are based of an assimption that appropriate personal and indostrial hygiene practices are
followed.

Bye Contack No need for first aid isdnticipated.
Skisi Contacts No need for first aid is anticipated,
Inhalation:; If signsfsymmptoms develop, rémove person 1o freshair,  If signs/symptoms persist, get medical.atfention,

I Swallowed: No need for first aid is anticipated,

[ SECTION 5: FIRE FIGHTING MEASURES o ]

51 FLAMMABLE PROPERTFIES

Antoignition femperature. Net Applicable
Flash Point Nor Applicable
Flammahle Limits - LEL [Deiails: Nonflammiable}
Flammable Limits - UEL [Détails: Nonflammable}

52 EXTINGUISHING MEDIA

Product is & fire-extinguishing agest,

53 PROTECTION OF FIRE FIGHTERS

Page 2 of'7
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Material Safety Data Sheet

i 3!\ MAT: !;RULS&FEZ’E Y DATA SHEET 3M(TM) Novee (IM) 1230 Ve Profection Floid [FK-5-1-12]  oai092007 o 1

Special Fire Fighting Procedures:  Wear full protective equipment {Bunker Gear) and a self-coniained breathing apparatus
(SCBA),

‘Unnsual Fire and Explosion Hazards:  Not applicable.

Note: See STABILITY AND RTAC'H\’IT‘( {SELCTION 10) for hazardons combustion and thermal decomposition
information.

[ SECTION 6: ACCIDENTAL RELEASE MEASURES

Actidental Relesse Measnrés: Observe precautions fiom other sections: Call 3M- HELPS line (3-800-364-3577) for more
nfurmarion on. handling and managing the spill. Ventilate thie area with fresh air, Coprain spill. For larger spills; cover drains and
Build dikes o ;are\’em eptry info séwer systems or bodies of w ater. Working from around the edges of the spill inward, cover with
hentonite, vermiculite, or cammercially .ﬁallnbh. inorganic absorbent mafumi Mix in sufficient absorbent until it appears dry.
Colleet s mick of the spilled materidl ms possible. Clean up risidue. Place 1w mistal container dpproved for tAnsportation by
aippriopriate authorities. Seal the container. Dispose of collecied material as soon as possible,

in the cvent of 2 release of this materfal, the user shounld determine if the release qualifies as reportable zccording to
Yocal, sfate, and federal regulations.

[ SECTION 7: HANDLING AND STORAGE - , ]

7.1 BANDLING ‘
For indusirial or professional tise only. Coirienis may be under pressire, open catefully. Avoid breathing of vapors, mists ot sprmy,
Do not breathe thermal decoinposition products.

7.2 STORAGE
Keep container in well-ventijated area. Store out of direct'sinlight. Store away froni heat. Store.away from strong bases, amines, and .
aleohols,

| SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION |

8.1 ENGINEERING CONTROLS

Provide appropriate local exhaust ventilation on open containers. Provide appropriate local exhaust when product is heated.

8.2 PERSONAL PROTECTIVE EQUIPMENT (PPE)

§2.1 F}'efFﬁCi‘: Protection
As # good indusirial Hygiene practice:
Avoid eye contact with vapors, mists, or Spray.

822 §kin Protection
Glovas are not reguired.

8.2.3 Respirafory Protection
Under normal wse conditions, airborhe exposares are not expected 1o be'significant enouizh to require respiratory protection.
As a geod industrial hygiene practice:

Page 3607
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Material Safety Data Sheet

-Page 2-4

{3 MATERIAL SAFETY DATA SHEET 3M(TV) Novee (TM) 1230 Fire Protection Fluid [FK-5-1.12]  04/69/2067

Avoid breathing of vapdrs, nists or spry.

If thermal deconiposition occiurs; wear supplied air respiratory profection.

824 Prevenfion of Swallowing

Not applicabie.

83 EXP

Ingredient

ISURE GUIDELINES

1,1,1i2,2,4,5,5,5-NONAFLUQRO-4-

(TRIFLUCROMETHYL)-3-PENTANONE

SOURCE OF EXPOSURE LIMIT DATA:

Type Limit
TWA 150 ppmx

ACGTH: Ameritan Conference of Governméntal industrial Hyglenists
EMRG: Chemical Manufacturer Recommended Guideline

OSHA: Occupational Sifety and Health Adesinistration

Additionai Information

ATHA: American Industriai Hyglene Association Workphice Bnvironmental Exposure Level (WEEL)

[SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Specific Physical Form:

Odar, Color, Grade:

General Physical Form:

Autoignition temperature

¥lash Point

Flammable Limits - LEL
Flammable Limits - UEL

Bojling point
Yapor Density
Vagor Pressuce
Specifie Gravity
pH

Meltirg point.

Soiubility in, Water
Evaporation rate

Volatije Organic Compounds

Pereent yolatile

YVOC Less H20 & Bxempt Sofveuts

Viseosity

Liguid
clear coforless, Jow ador.
Liguid
Not Applicable
Not Applicable
[Detaifs: \Ollﬂdmmdb]f_]
[Derails: Nopflammable]
49°C

116 [Ref Std: AIR=1]
244 yamHe {@ 20°C}

1.6 [Ref Sid: WATER=1]
Not Applicable

-108<C

Ni
>1 [Ref Std: BUOAC=1]

1600 g [Test Method; ealculated SCAQMD rule 443,11

100 %

1600 /1 [Tesr Method: exleulated SCAQMD rule443.1]

1.6 centipoise. @ 25 °C]

[ SECTION 10: STABILITY AND REACTIVITY

Stability: Stable.

. Materfals and Conditions to Avoid: Strong bases; Amines; Alechols

be mixed with figuid Novee 1230 fluid. Avoid direct sunlight and ultravilet light.

Additional Information: 1isted materials o avaid should not

Puge 4 of 7
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[ 3V MATERIAL SAFETY DATA SHEET 3M(IM) Nover (TM) 1230 Fire Protection Fluid [FK-8-1-12] _oamonber |

Hazardeus Pelymerizations Hazardous polymerization will nat gecur.

Hazardous Decomposition or By-Preduets

Substance Condition

Carbon miopoxide Durdang Combistion
Carban dioxide During Combustion
Hydrogen Fluoride During Combustion

Hazirdous, Decompgsition: Hydrogen fluoride hag an ACGIH Threshold Limir Value of 3 parts per million (as Muoride} as 4 Cedling
Limit and an OSHA PEL of 3 ppm of fluoride as an eight hour Time- -Weishied Average and 6 ppim of flucride as a Short Term
Exposure Linit. The odor threshbld for HF is 0.04 ppm, providing good waming propeities for exposure,

[ SECTION 11: TOXICOLOGICAL INFORMATION . |

Please contact the address. Hsted on the first page of the MSDS for Togicological Information on this material andfor its
components. Al

| SECTION 12: ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION
Plesse refer to existing literature on TRA
CHEMICAL FATE INFORMATION

Photolytic half-life: 3-5 days.

Phoolytic degradation products may include Trifluoroacetic atid (TFA}Y

NOTE: Hydroiys;; is nol expected tobe 2 significant degradation pathway. Product is
highly insoluble in water and volatife, and use as a clean r,xunom.s}zmgagent would
not typically réswir in releases to aquatic eavironments.

[ SECTION 13: DISPOSAL CONSIDERATIONS - =~~~ ]

‘Waste Disposal Methods. Incinerate in‘an industrial of commercial facility in the presence of a combusiible material. Combustion.
products wilf include HF. F'u.xhty must be capable of handling halogenaied materials.

Asa dmpo\al alternative, dispose of waste produet in a facility pmmm.d 10 aceépt chemical waste. Reclaim if feasible. For
information on product reinm, contact your distributor:

EPA Hazardous Waste Number (RCRAY: Not regufated

{ Since regulntions ¥ary, consult applicable regulations or autherities before disposal. ]

[ SECTION 14 TRANSPORT INFORMATION |

D Number(s): ] )
08-5212-3031-7, 98-0212-3201-6; 98-0212-3203-2, 98-0212-3217-2, 98-0212-3371-7, $8-0212-3414-5

Puge 5 of 7°
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Material Safety Data Sheet

[ 33 MATERIAL SAFETY DATA SHEET 3M(IM) Navee (YM) 1239 Fire Protection Fluid [FK-3-1-12] 047092007 i

Please contact the emergency numbers listed on the first page oTThe S14DS for Transporiation Information for this
materfal. ) :

[SECTION15: REGULATORY INFORMATION » ]

US FEDERAL REGULATIONS

Contact3M for more inforization.

31173123 Hueard Cafegories: :
Fire Hazard - No  PressureHazard - No - Reactivity Hazard -No  Immediate Hazard - No,  Delayed Hazard - No

STATE REGULATIONS

Caontact 3M for miore infotmation,

CHEMICAL INVENTORIES

Theé components of this product are in coppliance with the chemical notification requirements of TSCA.

Oné’or morg of the componeats of this product Have been notified to BLINCS (European Fjst of Noiified or New Chemical
Substances). Cerizin sestricfions apply. Contact theselling division for-addjtional information;

All the-componets of this product are listed on China's Inventory of Chémical Substances. .

The components of this material are in compliance with the néw chemical notifieation requirements for the. Korean. Existing
Chemicals Tniventory.

Coritact 3M for more information.

Additional Enformation:  The components of this product are i compliance with the chemical notification requirements of the
National Industrial Chemical Notification and Assessment Scheme: (NICNAS) of Australia, the Canadian Environmenial Protection
Act (CEPA) and the Ministry of Economy, Trade and Indusiry of Japan,

INTERNATIONAL REGULATIONS

Contact 3 for niore information.

ADDITIONAL INFORMATION

| {1.S. BPA. Significant New Abgrnatives Policy Program (SNAP) appraved for uses is streaming and flooding {iré protection

Page 6 of 7
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Material Safety Data Sheet

[3M MATERIAL SAFETY DATA SHEET 3M(I'M) Novec (TM) 1230 Fire Protection Fluid [EX-5-1-12]  04705/2067 ]

application.

r This MSDS has been prepared to meet the U.S. OSHA Hazard Communication Standard, 29 CFR 1910.1200. |

[ SECTION 16: OTHER INFORMATION ]

NFPA Hazard Classification
Health: 3 - Flammabj[it_v: 0 Reactivity: | Special Hazards: None

National Fire Protection Association (NFPA) hazard ratings are designed for use by emergency response personnel to address the hazards that are
presented by shori-term, acute exposure to a material under conditions of fire, spill, or similar emergencies. Hazard ratings are primarily based on the
inherent physical and toxic properties of the material but also include the toxic properties of combustion or decomposition products that are known to
be generated in significant quantities.

HMIS Hazard Classification
Health: 0 Flammability: 0 Reactivity: |  Profection: X - See PPE section.

Bazardous Material Identification System (HMIS(r)) hazard ratings are designed to inform employees of chemical hazards in the workplace. These
ratings are based on the inherent properties of the material under expected conditions of normal use and are not jntended for use in emergency
sitnations. HMIS(r) ratings are to be used with a fully implemented HMIS(r) program. HMIS(1) is a registered mark of the National Paint and
Coatings Associarion (NPCA).

Revision Changes:

Section |: Product use information was modified.
Copyright was modified.

Section 14: ID Number(s) was modified.

DISCLAIMER: The information in this Material Safety Data Sheet (MSDS) is believed to be correct as of the date issued. 3M
MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR USAGE OF
TRADE. User is résponsible for determining whether the 3M product is fit for a particular purpose and suitable for user's method of
use or application. Given the variety of factors that can affect the use and application of a 3M product, some of which are uniquely
within the user's knowledge and control, it is essential that the user evaluate the 3M product to determine whether itis it for a
particular purpose and suitable for user's method of use or application.

3M provides information in electronic form as a service to its customers. Due to the remote possibility that electronic transfer may

have resulted in errors, omissions or alterations in this information, 3M makes no representations as to its completeness or accuracy.
In addition, information obtained from a database may not be as current as the information in the MSDS available directly from 3M.

3IM MSDSs are available at www.3M.com

Page 7 of 7
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General Information

3M™ NOVEC™ 1230 FIRE PROTECTION FLUID

General Information

3M™ Novec™ 1230 Fire Protection Fluid has been devel-
oped as an alternative to Halon 1301, production of which
has ceased at the end of 1993, under the agreed adjust-
ments made to the Montreal Protocol in Nov. 1992.

Novec 1230 contains no Bromine or Chlorine and has no
ozone depleting potential.

Novec 1230 systems utilize one or more storage containers
arranged to provide the protected area with a pre-deter-
mined guantity of agent. ,

Novec 1230 storage container are designed to hold Novec
1230 in liquid form. Nitrogen is used to super-pressurize the
container to 360 psi (24.8 bar) at 70 °F (21 °C).

Handling and installation of Novec 1230 equipment should
only be conducted by persons trained in dealing with this
type of equipment.

Under normal conditions Novec 1230 is a colorless and low
odor fluid with a density around 11 times greater than air. It
has negligible vapor pressure and is super-pressurized with
nitrogen to 360 psi (24.8 bar) when used in fire suppression
applications.

It contains no particulates or oily residues and is produced
under 1SO 9001 guidelines to strict manufacturing specifica-
tions ensuring product purity.

Present. understanding of Novec 1230 is that fire suppres-
sion is through heat absorption and chemical means.

Novec 1230 decomposes at temperatures in excess of
932 °F (500°C) and it is therefore important to avoid appli-
cations involving hazards where continuously hot surfaces
are involved. Upon exposure to the flame, Novec 1230 will
decompose to form halogen acids. Their presence will be
readily detected by a sharp, pungent odor before maximum
hazardous exposure levels are reached. |

Storage and Handling Recommendations

The unique properties of Novec 1230 fluid necessitate the
user to follow certain handling and storage guidelines.
Failure to follow these recommendations may result in cont-
amination of the agent and potential failure of the system in
which it is used. Contact with water or solvents either polar
or hydrocarbon could render Novec 1230 fluid ineffective.
Novec 1230 fluid should not be mixed with other extinguish-
ing agents (liquid, powder, or foam) without consulting
ANSUL to determine compatibility.

Novec 1230 fluid should be stored indoors, out of direct -

sunlight at temperatures below 104 °F (40 °C). If container
must be stored outdoors, confirm that all openings are fully
closed. Protect container from direct sunlight and precipita-
tion to every extent possible, and fully dry the exterior of the
container prior to opening.

Based on the results of accelerated aging studies, Novec
1230 fluid is expected to have a shelf life and perform as a
clean agent for at least 30 years in a properly designed,
maintained, and operating fire suppression system, provid-
ed the agent has been stored and handled in accordance
with the information provided in this manual.

Novec 1230 fluid is a liquid at room temperature allowing it

to be transferred using conventional pumping or gravity

transfer through a closed system. Novec 1230 fluid has a

viscosity similar to water. Consequently, it can be trans-

ferred using any pump that would be used to transport a

low viscosity, nonflammable liquid. A gravity feed method _
may also be used to fill the system tanks, in lieu of pump-

ing. If using a pump, it is recommended that an inline filter

(equal to or less than 20 microns) be used when filling

container.

Standards used by the fire protection industry typically

specify that clean agents meet certain standards of quality.

In order to maintain the low water content of the original
Novec 1230 fluid, procedures must be used to prevent the
entry of moist, ambient air into the storage containers.
When transferring fluid, the receiving containers should be
free of water and purged with dry nitrogen prior to filling
with Novec 1230 fluid to remove moisture-laden air. The
end of the fluid dispensing pipe must extend into the receiv-
ing container. The dispensing container should be fitted with
a vent drier or nitrogen purge to prevent the influx of moist
air as Novec 1230 fluid is withdrawn. Vent driers employing
disposable or refillable desiccant cartridges are available
from vendors such as W.A. Hammond Drierite Co. Lid.
Alternatively, a nitrogen purge can be set up by installing a
“tee” onto the vent bung of the dispensing container and
establishing flow of dry nitrogen at a volumetric flow rate
that is in excess of the rate of withdrawal of Novec 1230
fluid from the container.

Good industrial hygiene practices should be followed when
handling Novec 1230 fluid. Novec 1230 fluid must be used
in a well-ventilated area. Provide local exhaust ventilation at
transfer points. If adequate ventilation cannot be accom-
plished to maintain air concentrations below the recom-
mended exposure guideline, use respiratory protection. The
use of vented goggles for eye protection is required when
handling Novec 1230 fluid. Always wear gloves when han-
dling Novec 1230 fluid. Gloves made from butyl rubber are
recommended. For more specific information regarding the
use of Novec 1230 fluid, refer to the Material Safety Data
Sheet.

Disposal Recommendations

Novec 1230 fluid may be disposed using an approved
industrial or commercial incinerator. Since Novec 1230 fluid
is nonflammable, it must be burned in the presence of a
combustible material. Refer to the Material Safety Data
Sheet, Section I, for additional details.
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3M™ NOVEC™ 1230 FIRE PROTECTION FLUID
(Continued)

Health and Safety

A proper designed and installed suppression system shouid
not present any significant health or safety problems.
However, there are basic’ precautions to be taken to avoid
accidents, and aspects of the system operation that should
be understood.

Reference should be made to NFPA 2001 for the toxic and
asphyxiating hazards of clean agent replacement.

Novec 1230 agent has acceptable toxicity for use in occu-
pied spaces when used as specified in the United States
Environmental Protection Agency (EPA) proposed
Significant New Alternative Policy (SNAP) program rules
and NFPA 2001, “Clean Agent Fire Extinguishing Systems.”

Nlovec 1230 fluid extinguishes fires via its cooling effect, not

, displacement of oxygen as is the extinguishment mecha-

nism of COy, thus providing the ability to utilize Novec 1230
~fluid in occupied areas.

Therefore, exposure to Novec 1230 at the design concen-
tration of up to 10.0% is not a hazard to health. Exposure to
higher concentrations is permissible for limited periods.
Refer to NFPA 2001 for exposure requirements. As with
halons, the EPA and the National Fire Protection
Association (NFPA) recommend that unnecessary exposure
to any agent be avoided and that personnel evacuate pro-
tected areas as quickly as possible to avoid the decomposi-
tion products of the fire.

Novec 1230 can decompose at high temperatures to form
acids. If so, their presence is readily detected as a sharp,
pungent odor long before hazardous maximum exposure
levels are reached. :

The noise created by the Novec 1230 agent discharging
can be loud enough to startle people in the vicinity, but is
unlikely to cause any permanent injury. Turbulence caused
by the high velocity discharge can dislodge substantial
objects directly in its path, and cause general turbulence
within the protected area to move paper and light objects.

Direct contact with the vaporizing liquid discharged from a

Novec 1230 nozzle has a chilling effect on objects and in
extreme cases can cause frostbite to the skin. The liquid
phase vaporizes rapidly when mixed with air and therefore
limits the risk to the immediate vicinity of the nozzle.
~eduction in visibility will occur due to the condensation of
;ater vapor.

The discharge of clean agent systems to extinguish a
fire can result in a potential hazard to personnel from the
natural form of the clean agent or from the products of
combustion that result from exposure of the agent to the
fire or hot surfaces. Unnecessary exposure of personnel
either to the products of decomposition shall be avoided.

DESCRIPTION OF SAPPHIRE SYSTEMS

SAPPHIRE systems are designed to suppress fires in
Class A, B, and C hazards.

Novec 1230 suppress fires by a combination of physical
and chemical means. It does not significantly deplete the
oxygen content in the room.

A system comprises one or more containers connected to a
system of piping and nozzles. Novec 1230 is liquid under
pressure and is stored in steel containers, each of which is
fitted with a valve specially designed to allow the contents
of the container to discharge within 10 seconds. When the
valve opens, Novec 1230 flows into the distribution piping to
the discharge nozzles where it is rapidly dispersed as a
vapor. :

Discharged Novec 1230 gives the appearance of a fog
which may reduce visibility. This normally clears rapidly and
should not obstruct the ability of personnel to safely exit the
protected area. :

SAPPHIRE Engineered Fire Suppression Systems are par-
ticularly valuable in extinguishing fires in enclosures con-
taining hazards or equipment where a clean, electrically
non-conductive medium is essential or where the cleaning
up of foam, water or dry chernical would be a problem.

APPROVALS

The SAPPHIRE Fire Suppression System has been tested

and listed by Underwriters Laboratories, Inc. (EX-4510) and

Underwriters Laboratories of Canada (CEX1151) as well as

Factory Mutual (FM) as an engineered systermn for Class A,
»B, and C fire suppression, at temperatures between 32 °F
»to 130 °F (0 °C to 55 °C).




TYPE OF SYSTEM

Total flooding is the approved type of system available. A
total flooding system normally consists of a fixed supply of
Novec 1230 agent connected to piping with nozzles to
direct the agent into an enclosed hazard space. In a total
flooding system, the enclosure around the hazard must be
tight enough to hold the required percentage of Novec 1230
agent concentration for a period of time to extinguish the
fire.

TYPES OF ACTUATION

There are three basic types of actuation for the SAPPHIRE
systems: pneumatic, mechanical, and electric.

Electrical

Automatic electric actuation of the cylinder valve, through
an approved control panel, can be accomplished by using
an electric actuator. The actuator is energized by an electric
signal from the detection/control panel. When using the
electric actuator, a mechanical actuating device can be
attached as a secondary means of actuation. When using
electric actuation, a means of manual release must also be
provided.

Mechanical

Mechanical actuation is accomplished by means of a local
manual actuator mounted on top of the tank valve or on top
of the electric actuator. The tank is actuated by removing
the safety pin on the actuator and depressing the strike
knob. The pin in the actuator opens the tank valve, allowing
the tank to discharge the agent. -

Pneumatic

Pneumatic actuation utilizes nitrogen gas pressure from a
cartridge located in a releasing device such as an ANSUL
AUTOMAN 1I-C release. The gas pressure forces the pneu-
matic actuator, located on the tank valve, down, which in
turn forces the cylinder valve open, releasing the Novec
1230 agent from the tank, through the piping and out the
nozzles. ‘
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TYPES OF DETECTION

There are two approved types of detection available for the
SAPPHIRE system: electronic control panel and electric
releasing device.

Electronic Control Panel

Electric actuation of the SAPPHIRE system is obtained
through the use of electronic control systems that monitor
and control various system functions. All detection equip-
ment must be installed according to NFPA 70 and NFPA 72.
detection devices available are: ionization smoke detectors,
photoelectric smoke detectors, flame detectors, and rate
compensated heat detectors. Note: When designing the
system, make certain the type of detector used is appropri-
ate for the type of hazard so proper response is attained in
a fire situation. When a detector senses a fire, a signal is
sent to the control panel. The panel in turn sends an electri-
cal signal to the actuator located on the master tank valve.
The actuator opens the master valve, actuating that tank
and causing pneumatic actuation of the remaining tanks
from the pressure of the master tank.

Electric Release Device

The ANSUL AUTOMAN II-C electric releasing device uses
approved thermal detectors and actuates the SAPPHIRE
tanks pneumatically, utilizing high-pressure nitrogen to open
the tank valve.

SYSTEM LIMITATIONS

SAPPHIRE engineered systems are based on a Hydraullc
Flow Program developed by Hughes Associates Inc. The
program predicts the two-phase flow of Novec 1230 agent
and nitrogen through a pipe network. Information detailing
the enclosure is entered and the program calculates the
required pipe sizes, nozzle drill sizes, average nozzle pres-
sures and discharge time.

As system design calculations are critical to the success of
the suppression system, only ANSUL or ANSUL trained
personnel are authorized to perform system calculations.

NOTICE
The calculation method has been
designed for specific types of fittings, pipe,
and pipe 1.D. When these limitations are
not maintained, there is a risk that the sys-
temn will not supply the required quantity of
extinguishing agent.
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SYSTEM LIMITATIONS (Continued)

Design/Flow Calculation Limitations
+ - System Operating Temperature: 32 °F to 130 °F (0 °Cto
54 °C)
- Minimum Design Concentration: Class A, 4.2% ~— Class B,

contact Ansul Technical Services for specific fuel design
. concentrations

~ - Fill Density: Maximum 75 Ib/ft3 (34.0 kg/m?), Minimum
»  31.0 Ib/ft3 (14.1 kg/m3)

- Discharge Time: Maximum 10 seconds, Minimum 6
seconds

- Maximum Arrival Imbalance: 1 second

- Maximum Runout Imbalance: 2 seconds

- Maximum Pipe Volume to Cylfinder Liquid Volume: 80%
Minimum Pipe Volume Ratio Before First Tee: 10%
Nozzle Area Ratio:

Maximum Minimum
All Size Nozzles 1/2 in. Nozzle All Other Sizes
80% 10% 20%

- Minimum Nozzle Pressure: 73 psi (5.0 bar)
- Flow Rate Limit:

Pipe Minimum Flow Rate ~ Maximum Flow Rate
Diameter Ib/s (kag/s) Ib/s - (ka/s)
1/2in. - 1.0 (0.5) 3.0 (1.4)
3/4in. 2.0 (0.9) 55 (2.5)
1in. 3.5 (1.6) 8.5 (3.9)
11/4in. 6.0 (2.7) 125 (5.7)
11/2in. 9.0 4.1) 20.0 (8.1)
2in. 14.0 (6.4) 30.0 (13.6)
21/2in. 20.0 8.1) 55.0 (24.9)
3in. 30.0 (13.6) 90.0 (40.8)
4in. 55.0  (24.9) 125.0 (56.7)
5in. 90.0  (40.8) 200.0 (90.7)
6in. 120.0  (54.4) 3000  (136.1)

- Maximum Allowed Split Through a Tee:

65% —

30% — 90% @
0% 70% —
30%

35% - 10%
SIDE THRU TEE

BULL TEE

FIGURE 1

002201

- Maximum nozzle height above floor level for a single row

of nozzles is 14 ft (4.3 m). For ceiling heights over 14 ft
(4.3 m), additional rows of nozzles may be added.

- Nozzles to be located a maximum of 12 in. (30.5 cm)

down from the ceiling, positioned vertically (either up or
down). Exception: Sub-floor nozzles may be positioned
either vertically down from the top of the sub-floor or verti-
cally up from the bottorn of the sub-fioor.

- Maximum Area Nozzle Coverage: 1800 ft2 (167.2 m2)
- Minimum Ceiling Height: 12 in. (30.5 cm)
- Piping/Tee Orientation:

Ut
[&’

NOT ACCEPTABLE f. ACCEPTABLE
NOT ACCEPTABLE ACCEPTABLE

lk
T

NOT ACCEPTABLE ACCEPTABLE

FIGURE 2
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. Critical Pipe Length Before and After a Tee Split:
Minimum of 10 pipe diameters




SYSTEM LIMITATIONS (Continued)
Design/Flow Calculation Limitations (Continued)
- Maximum Elevation Difference in Pipe Runs:

— Statement No. 1. If nozzles are only located above the
tank outlet, then the maximum elevation difference
between the tank outlet and the furthest horizontal pipe
run or discharge nozzle (whichever is furthest) shall not
exceed 30 fi. (9.1 m). See Figure 3.

— Statement No. 2. If nozzles are only located below the
tank outlet, then the maximum elevation difference
between the tank outlet and the furthest horizontal pipe
run or discharge nozzle (whichever is furthest) shall not
exceed 30 ft. (9.1 m). See Figure 3. '

— Statement No. 3. if nozzles are located both above and
below the tank outlet, then the maximum elevation dif-
ference between the furthest horizontal pipe runs or
discharge nozzles (whichever is furthest) shall not
exceed 30 ft. (9.1 m). See Figure 3.

+ T
30FT. 30 FT.
(8.1 m) (8.1 m)

¥ 4

= 1

STATEMENT NO. 1

(i
[ (9;11 m)

STATEMENT NO. 2

STATEMENT NO. 3

FIGURE 3
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« Manifolding: All tanks on the same manifold must be the
same size and fill weight.

« The calculation method has been designed for specific
types of fittings, pipe, and pipe inside diameter. When
these limitations are not maintained, there is a risk that
the system will not supply the required quantity of extin-
guishing agent.

Minimum Class A design concentration: 4.2%

Maximum design concentration for occupied spaces: 10%

- The SAPPHIRE Designer Program is designed for a
+70 °F (+21 °C) tank operating/storage temperature.
Therefore, the tank operating/storage temperature must
be in the range of +60 °F to +80 °F (+15.5 °C t0 26.7 °C)
for a single system protecting two or more separate haz-
ards. If the tank operating/storage temperature is outside
this range, an insufficient or excessive quantity of agent
may be discharged from one or more discharge nozzles.
If tanks cannot be stored within this range, then each
hazard must be protected with its own individual system.




si| ANISUL

Sapp

SUPPIEISION SYIT=mDd

UL EX-4510

SECTION Vii

12-1-03  Page 7-1

Inspection

Inspection is a “quick check” that a system is operable. Itis
intended to give reasonable assurance that the system is
fully charged and will operate. This is done by seeing that
the system has not been tampered with and there is no
obvious physical damage, or condition, to prevent opera-
tion. The value of an inspection lies in the frequency, and
thoroughness, with which it is conducted. Systems should
be inspected at regular monthly intervals, or at more fre-
guent intervals when circumstances require.

The following visual checks should be performed during a

SAPPHIRE system inspection:

= Visually inspect the hazard area to verify that it has not
changed. Look for different fuels, new equipment, blocked
open doors or dampers.

« Check detectors to make certain they are in place, not
damaged or coated with dirt, grease, paint, or any conta-
minating substance.

« Check all manual pull stations to assure they have not
been tampered with and are not blocked from use.

Check all alarm devices for damage, dirt, corrosion, etc.

°

Check that the piping is secure and nozzles are in place.
Make certain the nozzles are not covered with dirt,
grease, or paint and that there is nothing structural block-
ing the discharge. :

Visually inspect all components for signs of damage,
such as disconnected or loose parts, corrosion, twisted or
dented components, etc.

o Check each SAPPHIRE tank gauge to determine that
tank pressure is in the operable range. -

Visually verify that the control panel and/or releasing
device is functioning properly.

Perform any other checks that may be required by the
authority having jurisdiction.

3

Record that the system has been inspected and inform
the proper personnel.
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ANNUAL MAINTENANCE EXAMINATION 6. Check the condition of all tanks. Look for signs of dam-

age or corrosion, and check the tank’s last hydro date.
(NFPA 2001 states “Cylinders continuously in service
" without discharging shall be given a complete external
visual inspection every five years or more frequently if
required. The visual inspection shall be in accordance

Systems shall be maintained at regular intervals, not more

than one year apart, or when specifically indicated by an
~ inspection. Exception: Tank pressure and agent quantity
» shall be checked every six months per NFPA 2001.

Maintenance is a “thorough check” of the system. It is with Compressed Gas Association Pamphlet G-8,
intended to give maximum assurance that a system will Section 3; except that the cylinders need not be emp-
operate effectively and safely. It includes a thorough exami- tied or stamped while under pressure.”) Refer to NFPA
nation and any necessary repair, recharge, or replacement. 2001, Chapter 4 Inspection, Maintenance, Testing, and
It will reveal if there is a need for hydrostatic testing of the Training, for hydro requirements.

tank. The procedures listed in this section are the minimum
that are necessary to maintain a system. If circumstances
warrant them, a more thorough procedure should be fol-
lowed to assure system performance. Make certain that all
people affected by the maintenance are informed before
you start. This may include the owner, security personnel,
the local Fire Department, and possibly local workers that

7. Check condition of all tank discharge hoses. Look for
signs of structural problems like abrasions or weather
checking. Make certain all hoses are connected prop-
erly. All hoses must be tested every 5 years. Refer to
NFPA 2001, Chapter 4 Inspection, Maintenance,
Testing, and Training, for detailed testing requirements.

may be affected by equipment shutdown or start up. 8. Check condition of all actuators by completing the fol-
lowing:

N‘OT'CE = Remove all actuators from the tank valves (elec-

If the system includes an ANSUL tric, manual, and pneumatic) and leave them off

AUTOMAN II-C releasing device, before

proceeding with annual maintenance until the final step in Maintenance Section.

examination, insert lock pin in ANSUL = For pneumatic actuators, check the condition of
AUTOMAN II-C release and remove nitro- each actuator to make certain they operate freely.
gen cartridge. Install safety shipping cap When finished, reset the pin in the up position. Do
on cartridge. not install on tank valves.
1. Survey the hazard to make certain it has not changed = For electric actuators, make certain all wires are
from what the system was designed to protect. While properly connected. Do not install on tank
surveying the hazard, look for different fuels, loss of valves. -

hazard integrity, new hazards, etc.

NQTICE
Before proceeding with Step No. 9, make
certain all electric actuators have been
removed from all valves and that the nitro-

2. Check all nozzles to make certain they are in place.
Check the condition of the nozzle for corrosion or dam-
age and make certain it is not obstructed internally or

externally. -
gen cartridge has been removed from the
3. Check the condition of the piping to make certain that it ANSUL AUTOMAN 1I-C release and that
is properly secured in the hangers and that all fittings the locking pin in the release mechanism
are connected tightly. : . has also been removed.

4. Check all warning nameplates (signs) throughout the
area. Make certain they are in place, mounted securely,
readable, and are not damaged.

5. Check all tank bracketing. Make certain all tanks are
secured in the brackets. Check for corrosion, damage,
or missing components.
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ANNUAL MAINTENANCE EXAMINATION (Continued)

9.

9a.

Tank Weighing — Option 1

Tanks must be weighed (without liquid level indicator)
to determine agent quantity. The weighing procedure is
as follows:

Remove all manual controls, actuators and actuation
pipe or tubing and flexible electrical connectors.

» Disconnect and remove discharge piping/discharge
hoses from tank valves. ’

Install Safety Outlet Caps onto tank valves.

= Remove tanks from bracketing and weigh tanks. Any
tank showing more than the maximum allowable
weight loss must be recharged by a qualified
recharge agent.

« Record weight of tank on record tag.

- Replace tanks in bracketing and remove Safety
Outlet Caps.

Reconnect discharge piping/discharge hoses and all
control heads, pressure actuators, pressure actua-
. tion pipe or tubing and flexible electric connectors.
Tank Weighing — Option 2

Determine agent quantity using liquid level indicator.
The liquid level indicator is used to determine the liquid
Jevel in 280, 390, 450 and 850 Ib. tanks. During a main-
tenance examination, the indicator will enable a service
representative to convert a linear measurement to
agent weight in order to determine if the tank has any
weight loss. This measurement is accomplished with-
out removing the tank from the fire suppression
system.

°

To measure the liquid agent level:

a. Remove the protective cap from the measuring
device housing.
b. Lift the measuring tape to the end (or approximately

3 in. above the expected level). Slowly lower the tape
until a magnetic interlock is felt. See Figure 1.

MEASURING
TAPE

REMOVED

MAGNETS
INTERLOCKED

FIGURE 1

DDB255

c. Read the measurement on the tape directly at the
top of the plastic sleeve in the measuring device
housing (see Figure 2).-Record this measurement
and note the temperature of the tank module.

NOTICE
The tank module temperature can be
determined by measuring the ambient
temperature at the tank location. The
tank must be stored at this temperature
for at least 24 hours to obtain an accu-
rate liquid level reading.

HERE

D0B263

FIGURE 2

006263

d. To reinstall tape, quickly pull on the tape to disen-
gage the magnetic interlock. Then slide the tape into
the housing and replace the protective cap.
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Resetting and Recharge

CLEARING ELECTRICAL EQUIPMENT

Refer to AUTOPULSE Installation, Operation, and
Maintenance manuals for detailed instructions on resetting
the electric detection system.

NOTICE
If AUTOPULSE Contral System is utilizing
an ANSUL AUTOMAN li-C releasing
device for pneumatic actuation,
AUTOPULSE panel will remain in troubl e
condition until ANSUL AUTOMAN II-C
release is cocked.

CHECK MECHANICAL AND ELECTRICAL EQUIPMENT

Piping and Nozzles

A fire condition could cause damage to the piping and noz-
zles and possibly support members. Check all rigid pipe
supports and all fitting connections. Take the nozzles off the
piping, inspect for damage, corrosion, or obstructions,cean
and re-install.

Eleciric Detection System

ANSUL AUTOMAN I[I-C RELEASING DEVICE — For com-
plete resetting instructions, refer to Installation, Operation,
and Maintenance manuals, Part No. 17788 and 31496.
Note: Before resetting release mechanism, bleed pres-
sure from actuation piping by pulling ring on safety
relief valve located on actuation piping.

AUTOPULSE Control System — For complete resetting
instuctions, refer to the appropriate installation, gperation,
and maintenancemanu al.

RECHARGING

Make certain tanks contain no pressure before removing
valves. If tank contains pressure, removing valve could
cause violent tank movement, causing personnel injury
or property damage.

Valve Teardown

Note: In order to maintain Factory Mutual apprO\)aI, factory
filed SAPPHIRE tanks must be used.

1. Remove empty SAPPHIRE tanks by removing the
actuators (either elediric or pneumatic).

» 2. Remowe piping and discharge hose from valve outlet
> and.remove empty tanks from bra ckets.

3. Tank valves must be rebuilt and all O-rings replaced
prior to tanks being recharged. Follow instructions list-
ed in Step No. 4 and 4a.

4. 1 in and 2 in. Valves — Valve cleaning/O-ring replace-
ment instructions. Refer to Figure 1 for component
descriptions

The following components are required for valve

rebuilding:

- Bonnet assembly, Part No. 570543 for 1 in., Part No.
570541 for 2 in. -

- Piston assembly, Part No. 570551 for 1 in., Part No.
570552 for 2 in. '

- O-ring kit, Part No. 570558 for 1 in., Part No. 570584
for 2 in.

- If necessary, recoil cap assembly, Part No. 570553
for 1 in., Part No. 570554 for 2 in.

a. Remowe the valve from the tank.

b. Remove the siphon tube locking screw to allow
remaoval of the siphon tube from the valve.

c. Remowe the socket head cap screw that holds the
recoil cap chain to the valve body.

d. Remowe bonnet locking screw from the same port
as socket head cap screw mentioned in Step “c”
and unscrew the bonnet assembly, using the
spanner wrench, Part No. 570574. Remove and
discard O-ring from bonnet assembl y.

e. Remowe the piston-assembly by pushing up on it
from the bottom of the valve Discard complete
piston assembly.

f. Remove collar O-ring, and siphon tube O-ring.
Discard both.

g. Clean all internal valve surfaces. Use caution not
to cause any scratching to surfaces.

h. Use O-ring kit, Part No. 570559 for 1 in. or Part
No. 570584 for 2 in., to replace with all new
O-rings. Apply Dow Corning No. 4 lube to all
O-rings before installing on components.

i. Push in new piston assembly.

j. Screw in bonnet assembly, including new O-ring.
Tighten with spanner wrench.

k. Thread in bonnet locking screw followed by wash-
er, chain and socket head cap screw. The cap
screw holds the recoil cap chain to the tank vatve
body.

|. Install collar and siphon tube O-ring. Before
installing, coat with Dow Corning No. 4 lube.

<
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Resetting and Recharge

RECHARGING (Continued) e. Clean inside surfaces of valve body. Be careful not
Valve Teardown (Continue d ) to scratch surface. Spray a small quantity of PTFE

silicone into the inside of the valve.
m. Push siphon tube into base of valve and rotate ¢ Lubri Onri ith BT "
until locking screw hole in the siphon tube is . Lubrcae top cap O-ring wit FE silicone and

aligned with the siphon tube locking screw hole in install into upper groow on valve body.

the valve base. Install siphon tube locking screw. g. Lubricate collar O-ring with PTFE silicone and

n. Do not install valve into tank until Step “1g” in install on valve collar threads.

“Filling Instructions.” h. Lubricate piston O-rings with PTFE silicone and
install piston in valve body.

BONNET
ASSEMBLY

i. Install top cap on valve body. Hand tighten.

") RECOIL CAP, PART : :
}4:—_&:: " N0, 570553 (1 IN), j. Valve asisembly _15 now ready to be leak tested.
\;}} 570554 (2 IN.) See Testing Section.
iy
AN TOP CAP, PART NO. 570598
PISTON v/ BONNET LOCKING = 4~ (INCLUDES SCHRADER
}A/ ASSEMBLY / SCREW, PART NO. Sy B VALVE)
2 H 570597 . f & 4
; BODY O-RING {INCLUDED
M4 X 6 MM WITH O-RING KIT, PART
H SOCKET HEAD NO. 570598)
CAP SCREW
~F Mf/ STAINLESS
1 STEEL 3 PISTON
s _4— ASSEMBLY,
PART NO.
M4 WASHER 570R501 ©
STAINLESS

RECOIL CAPR, PART

4=

. » / NO. 570600
A Ve % 2
SIPHON TUBE LOCKING
-, SCREW, PART NO. 3 IN. VALVE
Sromee 2 IN) BODY
NOTE: O-RING KIT, @IN.)
INCLUDES ITEMS =
1,2,3 (2
1 IN. AND 2 IN. VALVE COMPONENTS
COLLAR O-RING
FIGURE 1 .t— (INCLUDED WITH

ove768 O-RING KIT,
PART NO. 570599)

4a. 3 in. Valve — Valve cleaning/O-ring replacement
instiuctions. Refer to Figure 2 for component descrip-

" fions. : FIGUREWS
The following components are required for valve
rebuilding: TESTING ,
- Top cap assembly, Part No. 570598 On completion of the valve tear down, the valve assembly
- Piston assembly, Part No. 570601 ' ) requires two tests — Leak Test and Pre-Dome Test (Pre-

. O-ringkit, Part No. 570599 Dome Test is required only if burst disc had been changed).

- If necessary, recoil cap assembly, Part No. 570600 The tests must be conducted using a nitrogen source, a

test bottom cap, close down adaptor, and an outlet filling

a. Remove valve from tank. Note: Siphon tube for 3 4qaptor. See Figure 3 for Test Station Component Layout.
in. valve stays in the tank collar.

Bottom Top Closing Outlet Filling
b. Unscrew top cap. Valve Test Cap Adaptor Adaptor
c. Remowe body and collar O-rings Replace with ~ Size Part No. Part No. Part No..
new O-rings in a later Step. 1in. 570272 570579 570576
d. Remove the piston from the valve body and dis- 2in. 570276 570579 570592 .
3in. 570374 570579 69891

card.




TESTING (Continued)

1

g

@

. The valve assembly is assembled to the test botiom
cap. The outlet adaptor is assembled to the valve outlet.
Attach the nitrogen line and make certain the vent valve
on the outlet adaptor is closed.

Burst Disc Pre-Dome Procedure — Open the nitrogen
regulator to 580 psi (40 bar) and slowly allow pressure
to the valve through the bottom test cap. This is to pre-
dome the burst disc. Hold this pressure for 1 minute to
ensure that there is no drop in pressure indicted by the
rest gauge on the nitrogen test set-up.

. Pour water/soap solution into the top cap Schrader
valve and apply leak detection spray to all ports on the
valve. If no leaks are detected, the pressure to the
valve must be reduced to 363 psi (25 bar) and the
close down adaptor must be attached. To close the
valve piston, increase the nitrogen pressure to the
close down adaptor to 580 psi (40 bar).

. Check for leaks.

. Slowly release the gas pressure from the nitrogen test
set-up, vent the close down adaptor, and make certain
that the outlet filling adaptor is opened before removing
the adaptors. .

If a leak had been detected, it must be rectified and
retested. If the leak persists, the valve assembly rmust
be rejected.

PRESSURE
GAUGE

BALL
VALVE

BALL REGULATOR
VALVE

l NITROGEN

ooy

TOP —

CLOSING
ADAPTOR TEST CAP
:}ENT VENT
OUTLET
FILLING
ADAPTOR
PRESSURE

GAUGE

" FIGURE 3

004977
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Resetiing and Recharge

FILLING INSTRUCTIONS
1. RechargingInstructions:

a.

See Figure 4 for a typical recharge station configu-
ration.

Install a drier (such as a Hammond DRIERITE fil-
ter) in a threaded port on the Novec 1230 agent
container. A drier is required because humid air
may cause the agent b convert to an acid.

The outlet of the container requires an inline (20
micron or smaller) fiter.

The agent can either be pumped or gravity fed to
the tank.

Tank must be visually inspected and clean inside.
IMPORTANT — No moeisture is allowed in the
tank. It must be completely dried. Water mixed
with agent will cause acid.

Rebuild valve See “Valve Rebuild Instructions”
Step 4 and 4a.

Reinstall valve and siphon tube assembly into tank.
Tighten securely.

Purge tank by pressurizing through a Outlet Fill
Adaptor Assembly (see chart on Page 9-2) to 100
psi (6.9 bar) with dry nitrogen, then vent pressure.
This process will remove humid air from the tank

Fill tank with correct amount of agent by weight.
See nameplate for this information.

Set regulator to 20 psi (1.4 bar) lower than the
required tank pressure based on ambient tempera-
ture. Refer to pressure vs. temperaure chart in this
section. Pressurizetank. Agitate tank while pres-
surizing.

After correct pressure is reached, close valve near
tank valve outlet.

Close tank valve by using Top Adaptor Assembly,
Part No. 570579, as follows. Set regulator to 450
psi (31.0 bar). Pressure Top Adaptor Assembly.
Open and close the valve rapidly to prevent over-
pressuiing of tank. '

Vent pressure from tank valve outlet.

Remowe Fill Adaptor Assembly and install recoil
cap on valve outlet.

Agitate tank by rolling or inverting so that the agent
can absorb the nitrogen.
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Resetting and Recharge

FILLING INSTRUCTIONS (Continued) w. Once tank pressure is correct, remove from fill sta-

p. Add more nitrogen through the Top Adaptor Assembly. tion.
Using the pressure vs. temperdure chart at ambient ToP PUMP OR

temperature, set the regulated pressure at the corre- -ADAPTORHLL SSSWW
sponding pressure plus 8 psi (0.6 bar). It takes 8 psi ! PRESSURE l
(0.6 bar) to overcome the spring force in the valve core. | GAUGE Y. AGENT !
. ] o i
Note: Do not use gauge on valve to determine i = BRI STORAGETANK
recharge pressure. ; | = ,r ~~~~~~~~~~~~~~~~~~~~~~~~ .
. i i

g. Repeat Steps “0” and *q” until the agent has fully :l | VenT FILTER (20 OR

absorbed the nitrogen. ‘ L{_,‘ } VALVE LESS MICRONS)
r. Let tank assembly sit for 3 hours. i ; OUTLET FiLL

N N — ADAPTOR

s. Check the tank valve for leaks by using soap and i

water solution. ) FIGURE 4
t.  Check tank gauge pressure based on pressure vs. ) o

tem perdure chart. 2. Replace recharged tanks in bracket and follow

s “Installation” procedures to put systern back in service.

u. Repeat Step “o.
3. Inform proper personnel that the system is back in ser-

v. Recheck gauge pressure. If gauge reading vice

decreased, repeat Step “p”’

NOVEC 1230 PRESSURE VS.TEMPERATURE CHART
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SimplexGrinnell

' HARDWARE WARRANTY

1) SIMPLEXGRINNELL WARRANTY STATEMENT:

a) SIMPLEXGRINNELL WARRANTS TO THE PURCHASER OF NEW SIMPLEXGRINNELL
PRODUCT(S) THAT THE PRODUCTS SHALL BE FREE FROM DEFECTS IN WORKMANSHIP
AND MATERIAL.

2) WARRANTY PERIOD:

a) THE WARRANTY PERIOD WILL TERMINATE IMMEDIATELY FOLLOWING THE EARLIEST
OCCURRENCE OF EITHER OF THE FOLLOWING:

i) 18 MONTHS HAVE ELAPSED FOLLOWING SHIPMENT OF ANY SYSTEM OR SUB-
SYSTEM FROM SIMPLEXGRINNELL TO THE CUSTOMER, OR

ii) 12 MONTHS HAVE ELAPSED FOLLOWING THE FINAL CONNECTION OPERATION AND
BENEFICIAL USE OF ALL OR ANY PART OF THE SYSTEM.

iy AS STATED IN THE SPECIFICATIONS AND/OR CONTRACT DRAWINGS
3) SIMPLEXGRINNELL OBLIGATION UNDER THE TERMS OF THE WARRANTY:

a) SIMPLEXGRINNELL'S SOLE RESPONSIBILITY SHALL BE TO REPAIR, ADJUST OR REPLACE,
AT ITS OPTION, ANY SIMPLEXGRINNELL PRODUCT WHICH FAILS DURING THIS PERIOD
PROVIDING PURCHASER HAS PROMPTLY REPORTED SUCH FAILURE TO
SIMPLEXGRINNELL IN WRITING. REPLACEMENT PARTS WILL BE WARRANTED ONLY FOR
THE BALANCE OF THE EQUIPMENT WARRANTY. SIMPLEXGRINNELL AGREES TO
CONTINUE TO HONOR ALL OF THE UNEXPIRED EXPRESSED WARRANTIES SPECIFIED
ABOVE ON DEFECTIVE EQUIPMENT AFTER TRANSFER OF THE EQUIPMENT TO
PURCHASER'S CUSTOMER, PROVIDED PURCHASER'S CUSTOMER ASSUMES THE
PURCHASER’S OBLIGATIONS SPECIFIED BELOW.

b) EXCEPT FOR THE EXPRESSED WARRANTIES STATED HEREIN, SIMPLEXGRINNELL
DISCLAIMS ALL WARRANTIES ON PRODUCTS FURNISHED HEREUNDER, INCLUDING ‘
WITHOUT LIMITATION, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE, AND THE STATED WARRANTIES ARE IN LIEU OF ALL
OBLIGATIONS OR LIABILITIES ON THE PART OF THE SIMPLEXGRINNELL ARISING OUT OF
OR IN CONNECTION WITH THE PERFORMANCE OF THE PRODUCTS. THE SELLER SHALL

“NOT BE LIABLE FOR ANY DIRECT, INCIDENTAL OR CONSEQUENTIAL LOSS OR DAMAGE
TO THE PRUCHASER OR USER OF THIS EQUIPMENT ARISING OUT OF THE FAILURE OF
THE EQUIPMENT TO OPERATE IN EXCESS OF THE PURCHASE PRICE OF SAID
EQUIPMENT.

c) SIMPLEXGRINNELL MAKES NO WARRANW AND NO WARRANTY SHALL BE DEEMED TO
EXIST, THAT PURCHASER HOLDS THE GOODS FREE OF THE CLAIM OF ANY THIRD
PERSON BYWAY OF PATENT INFRINGEMENT OR THE LIKE.

4) PURCHASER’S OBLIGATIONS UNDER THE TERMS OF THE WARRANTY.

a) THIS WARRANTY IS CONTINGENT UPON THE PROPER INSTALLATION AND-USE OF THE
PRODUCT(S). SUCH WARRANTY SHALL NOT APPLY IF THE PRODUCT FAILURE IS THE
RESULT OF ACCIDENT, UNUSUAL PHYSICAL, ELECTRICAL OR ELECTROMECHANICAL

STRESS, NEGLECT, MISUSE, USER PROGRAMMING ERRORS, FAILURE OF ELECTRICAL

POWER, AIR CONDITIONING OR HUMIDITY CONTROL, CONSTRUCTION DUST, DAMAGING

FOREIGN SUBSTANCES, TRANSPORTATION OR CAUSES OTHER THAN MANUFACTURING

DEFECT. PURCHASER AGREES TO PROVIDE FULL AND FREE ACCESS TO AUTHORIZED

SIMPLEXGRINNELL EMPLOYEES.

Fire, Security, Communications, Workforce Solutions, Sales & Service
Offices & Representatives in Principle Cities throughout the World
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5) WARRANTY SERVICE HOURS:

6)

a) SERVICES PROVIDED UNDER THIS WARRANTY WILL BE F’ERFORMED DURING THE
HOURS OF 8:00A.M. TO 5:00P.M., MONDAY THROUGH FRIDAY, EXCLUDING LOCALLY
OBSERVED SIMPLEXGRINNELL HOLIDAYS OFF HOURS RESPONSE IS AVAILABLE AS AN

EXTRA COST SERVICE OPTION.

WARRANTY EXCLUSIONS:
a) LABOR, TRAVEL, AND MILEAGE FOR:

i) SERVICE OUTSIDE OF SIMPLEXGRINNELL NORMAL BUSINESS HOURS.

i) PROGRAMMING AND/OR LABEL CHANGES.
i) FAILURE DUE TO EXTERNAL CAUSES (LIGHTNING SURGES, CONSTRUCTION DUST,

ETC.) OTHER THAN MANUFACTURING DEFECT.

b) ELECTRICAL WORK EXTERNAL TO THE EQUIPMENT SUPPLIED BY SIMPLEXGRINNELL OR
MAINTENANCE OF ACCESSORIES, ALTERATIONS, ATTACHMENTS OR OTHER DEVICES

NOT FURNISHED BY SIMPLEXGRINNELL

.c) BATTERIES
d) COVERAGE OF EQUIPMENT CLASSED AS A WATER FLOW MONITORING/CONTROL

DEVICES INSTALLED IN OR ON WATER PIPING.

Fire, Security, Communications, Workforce Solutions, Sales & Service
Offices & Representatives in Principle Cities throughout the Waesid
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