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General

COPYRIGHBEAd SAFETY
Copyright © 202 Engineered Corrosion Solutions, LIXI Rights Reserved -

Reproduction or use, without express written permission fremgineered Corrosion Solutions, of any
portion of this manual is prohibited. While all reasonable efforts have been taken in the preparation of this
manual to assure its accuracy, Engineered Corrosion Solutib@ssumes no liability resulting from any
errors or omissions in this manual, or from the use of the information contained herein. Engineered
Corrosion Solutiond_LQeserves the right to make changes to this manual and the data sheets herewith
at any time, without prior notification

Safety Guidelines

The manual contains safety information that is important to know and understand. The information is
provided for the safety of the installers, operators and users of the nitrogen generation systems, as well as
the nitrogen generation equipment.

Thelnstallation and OperationManual that is supplied with each nitrogen generation system must be
read thoroughly and be completely understood prior to installing and operating nitrogen generation
system. All appropriate safety standards for the handling of gases as determined bgtateaor national
laws and regulations are to be followed at all times.

General Safety Information

IMPORTANTRead all othe safety information in the manual prior to operating the equipment. Use of
the equipment in a manner not specified within the manual could impair the protection
provided by the nitrogen generation system and could result in an unintended release of
pressure which could cause serious injury or dam&ydy qualified personnel can perform
commissioninginspection, testing and maintenanoé the nitrogen generation equipment

When handling, installing, or operating the nitrogen generation equipment, the personnel must employ
safe engineering practices and observe all related local, state and national regulations, health, and safety
procedures, and legal requirements for safety.

Ensure the nitrogen generation equipment is depressurized and electrically isolated, before performing
any maintenance or troubleshooting instructions specified in this manual.

The warnings covered in this manual are the most known potential hazards, but by definition cannot be
all-inclusive. If the user employs an operating procedure, item of equipment, or method of working that is
not specifically recommended by Engineered Gsion Solutions| LCthe user must ensure that the
equipment will not be damaged or become hazardous to any persons or property.



Cautions andVarnings

CAUTION: Do not install the Nitrogen Generator or Air Compressor Package in an area where ammonia,
sulfur dioxide, hydrogen sulfide, mercaptans, chlorides, chlorine, oxides of nitrogen, acid
fumes, solvent vent vapors, and ozone vapors or similar contaminates €xes equipment
can be damaged by ammonia and other vapors shortening membrane life.

WARNINGDo not operate the Nitrogen Generation System if damaged during shipment, handling or use.
Damage could result in injury or property damage.

WARNINGOperation of the nitrogen membrane above the rated design pressure could be hazardous. Do
not connect the nitrogen generation equipment to compressed air sources that can exceed the
maximum rated pressure without installing pressure controls and saféisf @evices in the
compressed air supply line

WARNING Specific procedures must be developed for maintenance and servicing of the equipment where
the nitrogen membrane is located. Appropriate labels must be continuously displayed in all
areas where personnel might be exposed to a nitrogen atmosphere under normdl an
abnormal conditions.

WARNINGNitrogen is nontoxic and largely inert. Rapid release of nitrogen gas into an enclosed space
displaces the oxygen and can cause an asphyxiation hazard.

Maintenanceand TroubleshootingWarnings

1. Nitrogen Generator includes 1ZMO0VAC50-60 Hz voltaginside cabinetExercise cautiomnddo
not touch any wiring connectionghen power is applied to the unit.

2. Nitrogen Generator halsot surfacesnside cabinetvhen nitrogen generator is operating and after
nitrogen generator has turned ofercise cautionwhen working on nitrogen generator while
operating and after nitrogen generator has shut offlgar hand protection where needed

Lifting andTroubleshooting Instructions

Nitrogen Generata weigh in excess of 100 Ibs (45 kg). When lifting and/or carrying a nitrogen generator
proper liftingand/or carrying techniques must be considered.

1. Keep a wide base of suppoReet should be shouldevidth apart with one knee slightly in front
of the other.

2. Sguat down bending at hips and knedseeded, one knee on the floor and other knee in front,

bent at a right angle.

Keep good posturd.ook straight ahead with back straight, chest out, and shoulders back.

Slowly liftby straightening your hips and knees (not your bal€kep your back straight, and

don't twist as you lift.

Holdthe load as close to body as possible.

Use feetto change directionSmall steps.

Lead with hipss changgdirection. Keep shoulders in line with hips as you move.

Setload down carefully, squatting with the knees and hips only

Hw
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SYSTEM and PRODUCT INFORMATION
Dry Pipe Nitrogen Inerting

Dry Pipe Nitrogen Inertind®PNItechnology was developed lngineered Corrosion Solutignd GECS)

and is used to control oxygen corrosion in dige and/or preaction fire sprinkler systems. DPNI is executed
by employing at T A f £ | diffétentialdzéd$e cycle (breathing) within the sprinkler pipe network.
Thed TAf Ipyesdsurd dgeBSists véntingthe system pressure by-3 psi(.2-.3 bar) followed

by replacing the ventegressureback intothe system. This breathing process uses a nitrogen rich gas
stream, typically 98% or greater, for pegific length of timetypicallyfourteen (14) day®r less)until a
nitrogenrich atmosphere exists within the sprinkler pipe netwoBy: tianging the atmosphere inside the
pipe network to 98% or higher nitrogen content, the available oxygen content is reduced to a level that will
not allow appreciable corrosion of the fire sprinkler pipe. With the level of oxygen corrosion reduced to
near zeo the effective life of the fire sprinkler system is greatly extended. Systems implement a DPNI
corrosion controktrategy should never develop leaks when maintained properly.

Dry Pipe Nitrogen Inerting Equipment
Nitrogen Generator

TheAdvancedQ Nitrogen Generator is a wall mounteiitrogen generation systerdesigned tdfacilitate

the Dry Pipe Nitrogen Inerting (DPNI) for controlling oxygen corrosiciry pipe and preaction fire

sprinkler systemsThe nitrogen generator can be used in cold storage/freezer to provide added benefit of

ice plug mitigation.The humanmachine interface (HMIjlisplay screen allows for easy operation and
complete control of the nitrogen generator as well as the ability to communicate with the nitrogen
generator from anywhere in the world. Access to nitrogen generator operation, maintenangapgis

and stored historical data is easily obtained through the HMI screen on the nitrogen generator or remotely
through the internet The Nitrogen Generator includes emegraloil-less compressand an electronically

controlled air bypass functiotmat f t 2 64 (KS yYyAGNRISY 3IFSYSNI (2N 2 0S5
needs to meet the NFPA 13 -&finute fill requirement based on the criteria defined in the Technical
Specifications Section applications outside of the defined criteria, a segiarair compressor can be used

to meet the NFPA 13 3@inute fill requirement.¢ KS DbAGNR3ISY DSYSNI (2N FI OA
breathing in the fire sprinkler system and has been paired with a Standard VenrDIPEMART Vent
(PSVWD/DE) orAvancedQ Vent (PAWDQ) installed on théire sprinkler riser

Nitrogen Generator-eatures

The nitrogen generators with thieC$l 0 SY 1 SR aFAf €t | YR LIzNHSE ONBIFGKAY:
features:

Removal of corrosive oxygen from the entire sprinkler systefourteen (L4) days or less
All equipment is installed in the sprinkler riser room for easier installation and servicing
No refrigerated dryers or nitrogen storage tanks required

Interactive LCD touchscreen display

Electronicallycontrolledair bypass

Bypass alarm indication with sleep mode

Programmable audible alarm

Optional remote monitoring and email alerts

Nitrogen generation system monitoring

Membrane separation technology with 3@ar service life

Programmable automatic drain function

Minimal maintenance requirements

=4 =4 =4 =8 -8 -8 a8 _4_9_9



Oxygen Removal Vent

To completelyemove the oxygein a drypipe andpreaction fire sprinkler system, it is necessary to install

a vent on the main riser of each fire sprinkler system. Vents allow for a system to breathe, which requires
a 35 psig(.2-.3 bar)pressure range to faditite removal of oxygen gas from the system. Supervisory
nitrogen gas is supplied to the system until the air maintenance device reaches therighiessure. The

vent slowly releases the gas mixture inside the sprinkler system through the tedtddfice until the
system reaches thlew-end pressure at which point supervisory nitrogen is supplied to the system again.
This process is repeated numerous times until the atmosphere inside the piping network reaches at least
98% nitrogen. The vent is crucial for expedient mixing of the gaselmihation of oxygen inside the
system within the specified timeframe.

ECS offerthree (3) DPNI vent§he PS\D/(DE) SMART Vent, the RB\Standard Vent and the PAQ
Vent.

w The PSD/(DE) SMART Vent is an automated vent that when activated will automatically vent for
the necessary amount of time to achieve the desired inert inner pipe atmosphere, and
automatically close when the process is completed. This process is inityateessing thé/ent
odzit2zy 2y GUKS @SyidQa O2ydNRf LI ySto

w ThePAW {GFYyRINR Syl NBIdzZANBE 'y 2LISNFG2N G2 2L
desired, and after a specified time (typicdbyrteen (L4) days or less) when the breathing process
is completed, the isolation valve on the vent must be manually closed.

w The PAWDQ Vent in conjunction with Advandé€avVent Controller (AVC) is an automated vent that
when activated will open and vent for the necessary amount of time to achieve the desired inert
inner pipe atmosphere, and close automatically when the process is completed.

Oxygen Removal Vent Features

The oxygen removal vents with the EICBB § SY i SR aFAff |yR LJzZNHS¢ o0NBI
following features:

Removal of corrosive oxygen from the entire sprinkler systefourteen (L4) days or less
All equipment is installed in the sprinkler riser room for easier installation and servicing
No support hanger required

Backpressure regulator preventing system depressurization from vent

In-line filter to protect restricted venting orifice from contamination

=A -4 -8 —a =9



Recommended Monitorindgequipment
In-Line Corrosion Detectors

The InLine Corrosion Detector (ILD) is designed to provide an early warning of corrosion activity within the
fire sprinkler system. The ILD featusedouble wall construction that incorporates a thin milled section of

LJA LIS (8.9mm) suérounded by a futhickness piece of pipe to detect and alert to the presence of
corrosion activitylf corrosion occurs the milled section of the ILD will fail prior to the failure of any other
section of the pipe wall. When the milled section fails it allows théesydo pressurize the chamber
outside the milled section of pipe which activates the attached pressure switch on the ILD. The pressure
switch can be remotely monitored through a building monitoring systemocally through the Detectors
Remote Test Station

The ILD is placed at strategic locations within the fire sprinkler piping network where corrosion has the
highest potential of occurring.

 Wet SystemsLocate thelLDin a high point of the sprinkler system, typically at th&/water
interfacein a branch line, where air will be trapped as the system is filled with water.

9 Dry Systemd.ocate thdLD ina horizontal portion ofthe supply main piping where trapped water
will accumulate.

SMART Gas Analyzer

The SMART Gas AnalyzZ8GAL) providescontinuous reatime nitrogen/oxygen concentration levels
within a drypipe andpreaction firesprinklersystem. The analyzer samples discharge gas from an adjacent
Standaravent (PAVD/DQ) or SMART Vent (PEVDE). It is equipped with programmable outputs for one

of three different oxygen concentration levels (1%, 3%, and 5%), providing early warning to a user when
the nitrogen concentration within the firsprinkler system falls below the desired level. The SIGA
equipped with ananalog (65VDC, @.0VDEC, or 420mA) output and afR$485 port for optional remote
control and monitoringas well aglisplayng either oxygen or nitrogen concentration.

Handheld Gas Analyzer

The handheld gas analyZ&HGAL) allows for quick, convenient reading of nitrogen gas purity levels. The
gas analyzer can be connected to any of the sample ports on thedi@#nentsuch as the nitrogen
generator orthe vent. Additional sampling ports can be ordered and placed at any point on the systems
where gas purity monitoring is desired



AdvancedQ Vent Controller

The Advance@ Vent Controlle AVCprovides automatic oxygen ventingnonitoringof nitrogen/oxygen
concentration levelsand monitoring of the sprinkler system pressuvihin each drypipe/preaction fire
sprinkler system. As a fire sprinkler systeniillied with a continuous supply of nitrogen gas from the
nitrogen generator system, thevent, installed on the sprinkler system riser, allows oxyden gas to be
vented from the fire sprinklesystem.

The AVC samples the discharge gas from ganhconnected to the controllelOver a fourteen (14) day
period, thevent will dilute the oxygen concentration in thentire fire sprinklersystem toless than2%
oxygen. The gas flows out of the restricted orifice on the vent through presated tubing toprovide

slow, controlled flow to the Advancd® Controller. Once the desired system gas compositioadashed

the controller will automatically close and stop the venting process thereby preventing continuous venting.
The AVC is equipped with a programmable logic controller @iCa humarmmachine interface (HMI)

with anLCD display to control the venting processl continuousy monitor the nitrogen purity levels in

the sprinkler systems.

AdvancedIQ Vent Controller Features

The Advanced Vent Controller in conjunction with the oxygen removal vents along with the
ECSLJI 6 SYGd SR aFAtt | yR Litddehe followiig feaiuked:y 3 (G SOKy 2f 238

All equipment is installed in the sprinkler riser room for easier installation and servicing
Individual pressure & purity monitoring for up $ix ) zones

Datalogging & historical trends for each zone

Leak rate checks for each zone

Internet connectivity and remote monitoring capability

Removeable datalog (flash drive)

FormCdry contact supervisory

=A =4 =4 =4 -4 -8 9



TECHNICAL SPECIFICATIONS

DimensionsAG675/950 24.5"(622mm) W x 36.5"(927mm) H x 9.25"(235mm) D
DimensionsAG2000/3500 28.5" (724mm) W x®B5" (1003mm) H x 11.5" (292mm) [
Weight AG675/950 125 lbs (5Kg)

Weight AG2000 208Ibs ©4 Kg)

Weight AG3500 2201Ibs (00 k)

Location Dry Indoor Use

Altitude Up to 6,560 ft (2,000m)

Temperature Range

40°F- 105°F (5C- 40°C)

Pollution Degree

2

Nitrogen Generator Cabinet Power Sup@y>675/950

120VAG 60 Hz1ph 00-240 VAG 50 Hz1 ph)

Nitrogen Generatofabinet Power SupphAG2000/3500

200-240 VAG50-60Hz 1 ph

Power Consumptiol’AG675 5 Amps
Power Consumption’AG950 6 Amps
Power ConsumptiorAG2000/3500 10 Amps

Overvoltage Category

AG675 Air Compressor Output

2.5 SCFM/150 SCFF0.8 L/min)

AG675: Nitrogen Gas Output

0.3 SCFM/20 SCFH (9.4 L/min)

AG675 Largest Single Zone Capacity @ 40 psig (2.8 barn

215 gallons (814 L/min)

AG675:; Largest Single Zone Capacity @ 20 psig (1.4 bal

540 gallons (2,044 L/min)

AG675 Largest Accumulative System Capacity

675 gallons (2,555 L/min)

AG950 Air Compressor Output

3.3 SCFM/198 SCFH (93.5 L/min)

AG950: Nitrogen Gas Output

0.45 SCFM/27 SCFH (12.7 L/min)

AG950 Largest Single Zone Capacity @ 40 psig (2.8 bar

265gallons (1,003 L/min)

AG950. Largest Single Zone Capacity @ 20 psig (1)4 bal

590 gallons (2,233 L/min)

AG950 Largest Accumulative System Capacity

950 gallons (3,596 L/min)

AG2000 Air Compressor Output

9.6 SCFMB76 SCFH271.8L/min)

AG2000 Nitrogen Gas Output

.66 SCFM/40 SCFH (18.9 L/min)

AG2000 Largest Single Zone Capacity @ 40 psig (2.8 bg

800 gallons 8,028Liters)

AG2000 Largest Single Zone Capacity @ 20 psig (1)4 bg

1,800 gallons §,815Liters)

AG2000 Largest Accumulative System Capacity

2,000 gallons (7,571 Liters)

AG3500 Air Compressor Output

9.6 SCFM/576 SCF2¥1.8L/min)

AG3500 Nitrogen Gas Output

1.5 SCFM90 SCFHAR.5L/min)

AG3500 Largest Single Zone Capacity @ 40 psig (2.8 bg

800 gallons 8,028L.iters)

AG3500 Largest Single Zone Capacity @ 20 psig (1)4 bg

1,800 gallons §,815Liters)

AG3500 Largest Accumulative System Capacity

3,500 gallons 13,249L.iters)

Nitrogen/Air Bypass Output Connection

' NPT Female

DrainConnection

Y2 NPT Female

Filter Replacement Part Number

FKWMFS

Note: All largest system capacities are based on FM Global testing during the approval process
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Nitrogen Quality

N Purity at Discharge: 98% (maximum of 2.0% oxygen)
N. Pressure at Discharge: Min: 15 psig(1 bar)  Max feed air pressure minus 15 pgigbar)
N, Water Dew Point: Less than70°F(-57°C)

NITROGEN GENERATOR APPROVALS

FM Approved: Standard 1035

UL 508A Open Type Industrial Control Panel
CSA C22 No. 1413 Industrial Control Equipment
CE Certification

Nitrogen Generator Dimensions HDOH p
AG675and AG950 (235mm)

~/

Nitrogen Generator Dimensions
AG2000and AG3500
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OPERATIONAL INFORMATION
System Operating Pressures

When multiple drypipe and preaction fire sprinkler systems are connected to one nitrogen generator, the
fire sprinkler systems must operate at the same supervisory gas pressure

In applications where multiple drgipe and preaction fire sprinkler systems are connected to (e
nitrogen generator and there is more than o) supervisory gas pressuran ECS Nitrogen Interface
Controller (NI€L) must be included in the project.

System Operating Pressure Adjustments

The nitrogen generator operating pressure settings in conjunction with the pressure setting of the fire
ALINAY 1SN aegadsSyQa FTANI YFAYGdSylFryOS RSGAOS6a0 I NB
1. The operating pressure settings of the fire sprinkler air maintenance device(s) or the nitrogen
generatormustnot be readjusted after the system has been commissioned

2. Any adjustments to the operating pressure settings of the fire sprinkler air maintenance device(s)
or the nitrogen generator will have an adverse effect on the nitrogen inerting process and could
damage the nitrogen generation equipment.

3. Any changes to the fire sprinkler air maintenance device(s) or nitrogen generator operating
pressure settingsnust be authorized by and performed under the direction of ECS.

Sprinkler Systentauge Accuracy

The accuracy of the gauges used in fire sprinkler systems can affect the operating pressure of the fire
sprinkler system as well as determining the requires [3sig (.23 bar) pressure range needed to properly
remove the oxygen from a fire sprinkler syist. NFPA 25 indicates that gauges in excess of 3% must be
replaced or recalibrated. FM Global allows the gauges used in fire sprinkler systems to be accurate within
+2% over the center third of its scale and £3% over the remaininghinds of its scaleThis can become
paramount when operating a loywressure valve sprinkler system with an operating pressure -@0L5sig

(1-1.4 bar).

Example:NFPA 25A 200 psi (14 bar) gauge with £3% accuracy equates to +6 psi (.4 bar) variance in the
actual pressure reading of the gauge. Therefore, a sprinkler system indicating a 40 psig (2.8 bar)
operating pressure can actually be operating between 34 psig (2.Z2bdr36 psig (3.2 bar).

FM GlobalA 200psi(14 bar) gauge with £2% accuracy in the center third of the gauge equates
to +4 psi (.3 bar) variance in the actual pressure reading of the gauge; and £3% accuracy in the
upper and lower third of the gauge equates to +6 psi (.4 bar) variance in the gcassure
reading of the gauge.
1. A200 psi (14 bar) gauge on a sprinkdgstem indicating a 100 pgi§.9 bar)(center third
of the gauge) operating pressure can actually be operating betv@éqsig(6.6 bar)and
104 psig(7.2 bar)
2. A200 psi (14 bar) gauge orsprinkler system indicating20 psig(1.4 bar)lower third of
the gauge) operating pressure can actually be operating betvidgrsig(.9 bar)and 26
psig(1.8 bar)

A sprinkler system using a lgpvessure valve with a 200 psi (14 bar) gauge indicating a 15 psig (1 bar)
operating pressure can actually be operating between 9 psig (.6 bar) and 21 psig (1.4 bar); which could be
close to the lowair alarm/trip pressure ofhe sprinkler system.
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To ensure proper operation of the sprinkler system and the nitrogen generator, calibrate the sprinkler
system operating pressure to the tuon and turnoff pressure of the nitrogen generator using the A
MaintenanceDevice (AMDPressure Adjustment Procedufgection6E)in the Maintenance Section of this
manual.

The procedure aligns the sprinkler system operating pressure to thedmrpressure of the nitrogen
generator; reducing the potential of the nitrogen generator tan pressure to be set near the leawr
alarm/trip pressure of the sprinkler system

Sprinkler System Air Maintenance Device

Dry pipe and preaction fire sprinkler systems are to be configured to use a single air maintenance device
(AMD) for each drpipe or preaction fire sprinkler system in accordance with NFPA 13.

1. Applications where multiple fire sprinkler systems are served with a single Avd&Ebean known
to cause nitrogen generators to short cycle due to the air restriction that the AMD imposes on the
nitrogen supply line. Short cycling of the nitrogen generator can cause damage to the system
O2YLRySyda FyR YIe |FTFSYUi GKS YI ydzFl OG dzZNBENDa

AMD operation is directly affected by the inlet pressto¢he AMD. To ensure the AMD operates properly
with the nitrogen generator, use theirAViaintenanceDevicePressure Adjustment Procedufgection 6E)
in the Maintenance Section of this manual.

Fire Sprinkler System Leak Rates

The leak rate of a dry pipe or preaction fire sprinkler system will lzagligect effect on thenitrogen
generatorrun frequencyor on/off cycles. The maximum allowable leak rate in a fire sprinkler system as
defined by NFPA3 is 1.5 psig.1 bar)within atwenty-four (24) hour period. Thalesign specificationsf

the nitrogen generatorare basedon 6.0 psig(.4 bar)leak rate within a twenty-four (24) hour period.
Sorinkler systems with a leak ratae excess of ® psig(.4 bar)within atwenty-four (24)hour periodwill
cause the nitrogen generateoun frequencyto increaseresutingin agreater wear on system components
and a potentiakeductionin the service life of the nitrogen generat@prinkler systems with a leak rate
greater than 6.0 psig (.4 bar)twenty-four (24)hour periodneed tobe repaired to ensure the anticipated
service life of the nitrogen generator is met.

NOTE The run frequency of the nitrogen generator in this chartbased on nitrogen generator
operation outside of thdourteen (L4) day nitrogen inerting processith the vent closed

Excessive cycle count could indicate an air compressor/nitrogen generator short cyckngdatact
ECS immediately

11



The nformation contained in thechart is for the purpose of compariramticipated generator run cycles
when comparindo the leak rate of a sprinkler system. The intent is to provide a reference for excessive
sprinkler systemeaks that can affect thepotential reduction in life cycle of the nitrogegeneration
equipment. There are multiple conditions that can affect the cycle frequency of the nitrogen generator,
including, but not limited to:

1 Generator settings (ctih pressure, cubut pressure, generator flow/purity)

1 Air maintenance device settings

1 Venting Status of a sprinkler system

1 Supply line leaks

1 Sprinkler system leaks

If you have questions or concerns about the cycling frequency of a nitrogen generator, contact ECS

Sprinkler Leak Rate tBCS Nitrogen Generator R@ycle Comparison

Leak Rate ngerator Cycle Time| Cycles| Cycles Leak Rate ngerator Cycle Time| Cycles| Cycles
psig(bar)/24 Hr Time between cycles| per per psig(bar)/24 Hr Time between cycles| per per

Hrs Day Week Hrs Day Week
1.5 (10) * 80 <1 3 15.0(1.0) 8 3 21
2.0(.14) 60 <1 3 15.5(1.1) 7.7 4 22
2.5(.17) 48 <1 4 16.0(1.1) 7.5 4 23
3.0(.20) 40 <1 5 16.5(1.2) 7.3 4 23
3.5(.24) 34.3 <1 5 17.0(1.2) 7.1 4 24
4.0(.28) 30 <1 6 17.5(1.2) 6.9 4 25
4.5(.31) 26.7 <1 7 18.0(1.2) 6.7 4 25
5.0(.35) 24 1 7 18.5(1.3) 6.6 4 26
5.5(.38) 21.8 2 8 19.0(1.3) 6.3 4 27
6.0(.41)*** 20 2 9 19.5(1.3) 6.2 4 27
6.5(.45) 18.5 2 9 20(1.4) 6 4 28
7.0(.48) 17.1 2 10 21(1.4) 5.7 5 30
7.5(.52) 16 2 11 22(1.5) 5.5 5 31
8.0(.55) 15 2 12 23(1.6) 5.2 5 33
8.5(.59) 14.1 2 12 24(1.7) 5 5 34
9.0(.62) 13.3 2 13 25(1.7) 4.8 5 35
9.5(.66) 12.6 2 14 26(1.8) 4.6 6 37
10.0(.69) 12 2 14 27(1.9) 45 6 38
10.5(.72) 11.4 3 15 28 (1.9) 4.3 6 39
11.0(.76) 10.9 3 16 29 (2.0) 4.2 6 40
11.5(.79) 10.4 3 17 30 (2.1) 4 6 42
12.0(.83) 10 3 17 31 (2.1) 3.9 7 43
12.5(.86) 9.6 3 18 32 (2.2) 3.8 7 45
13.0(.90) 9.2 3 19 33(2.3) 3.7 7 46
13.5(.93) 8.9 3 19 34 (2.3) 3.6 7 47
14.0(.97) 8.6 3 20 35 (2.4) 35 7 48
14.5(1.0) 8.3 3 21 36 (2.5) ** 34 8 50

* NFPAL3 Allowable leak rate.
** NFPA25 Allowable leak rate.
*** Allowable leak rate for ECS Nitrogen Generators.

NOTESHigher leak rates may reduce the service life of the nitrogen generator.

Anticipated annual runtime of nitrogen generator is 95000 hours and 45600 cycles per year.
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StartUp andOperational Procedures

INSTALLATION

Installation Instructions

Installationof the AdvancedQ Nitrogen Generator requiresix(6) steps:
1.

ok wWN

Mount the cabinet in the appropriate location -
NOTE: Nitrogen Generator cabinet includes an integmpressor that may cause vibration
induced noise carryover to adjacent areas
Connect the dedicated power supply to the cabinet
Plumb the nitrogen/air supply line to the dpjpe and/orpreaction sprinkler risers being served
Plumb thecondensate drain line to floor drain or building exterior
Connect the nitrogen generator to the internet via ethernet cable connection, where applicable
Connect nitrogen generator output signals tailBing ManagementSystem or Building Alarm
System, where applicable

Wire Gauge Chart

1. Ensure an appropriately rated disconnect switnind circuit breake(minimum 15 Amps and a
ShortCircuit Current Rating (SCQ@R}) kVA)are installed in a suitable and accessible locaiion
accordance with thapplicable national and/or local codes (jFPA70).

2. The circuit breaker and disconnect are to be easily ifiabte as associated with the equipment.

3. Ensure the ground wire is properly connected to the ground terminal(s) of the equipment using
appropriately sized ground wire.

Wire Gauge Chart
Size Amperage Diameter Resistance
(AWG) | 60°C (140F) 75°C (167F) | 90°C (194F) | (Inches) | (mm) | (Ohms/1,000 ft) (Ohms/km)

18 .0403 | 1.024 6.385 20.95

16 .0508 | 1.201 4.016 13.17

14 15 15 15 0641 | 1.628 2.525 8.282

12 20 20 20 .0808 | 2.053 1.588 5.211

10 30 30 30 1019 | 2.588 .9989 3.277

8 36 43 48 1285 | 3.264 6282 2.06L

Step 1: Mount the Nitrogen Generator Cabinet

The Nitrogen Generator is designed to be mounted directly to the wall aapipeopriatelocation. The
Nitrogen Generator can be mounted to the floor using the floor mount leg accessoBekitral factors
should be considered in choosing the proper mounting location fonttrtegen generator

1.

Nogahkwh

Noise andVibration concerns in adjacent areas

Access to required power supply (dedicated circuit)

Access to building monitoring connections and internet connediidrere applicable
Access to sprinkler risers being supplied from nitrogen generator

Access to drain for the condensatescharge line

Clearance in front of the unit to open the cabinet door and for servicing the equipment
Cleanliness of the environment and air intake
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CAUTION: Nitrogengenerator cabinet includes ventilation vents in the bottom and side. Ensure that all
ventilation vents are not blocked to allow proper ventilation throughout the nitrogen

generator cabinet.

The cabinet includea wall mounting bracket witbre-punched holes using standard anchors.
V£ X1V
(29mm x 31.8mm)

I 40 n @1Emm)

8¢ (203mm) 8¢ (203mm)

22.25¢ (565mm)g AG675/950
26.25¢ (66 7mm)g AG2000/3500

Figure &

NOTE: Ensure the wall is structurally soumdid the cabinet isfirmly anchored to a walio support the
generator cabinetWhen mounted on stud wall the support system should be secured directly to
and supported by a minimum of two (2) studs.

The cabinet includes anchoring holes in the lower left and lower right corners ofbimetasing standard
anchors (See Figure 1b).

NOTE: ECS recommends that the nitrogen generator be anchored to the wall using the wall mounting
bracketandthe anchoring holes in the nitrogen generator cabinet.

Nitrogen Generator

/ Cabinet

Rear Wall
Bracket

PKOHE O
Figure b Diameter
Step 2: Connect the Nitrogen GeneratdPower Supply

The Nitrogen Generator requires a dedicated power supply to preinéetaction with other equipment.
The incoming power supply line is connected to the terminal block inside the nitrogen generator cabinet.
The terminal connections are labeled L1, N, and G.

Required nitrogen generator power supply:

1. AG675950 120VAC60Hz 1 phasg200-240 VAC50Hz 1 phasg dedicated circuit.
2. AG20003500 200-240 VAG50-60Hz 1 phasaledicated circuit

14



120VAC,1 Phase60 HzConnections
5/6 Amps

W

‘

T

AG675/950 Standard 200240 VAC1 Phase50 Hz Connection

5/6 Amps ‘\\

20 VA )
20 VA 200240 VAC1 Phase60 Hz Connections

/— 10 Amps

200240 VAC] Phase50 Hz Connection
10 Amps \\

[Enag

)

—— T T

AG-2000E/3500E Version

NOTE: Ensure an appropriately rated disconnect switch and circuit bre@k@mimum 15 Amps and a
ShortCircuit Current Rating (SC@RP kVAare installed in a suitable and accessiloleationin
accordance with the@pplicable national and/or local codes (j.8FPA 70)

15



Step & Plumb the Nitrogen/Air Supply LineNo Additional Air Compressor (Figure 3a)

NOTE: Isolation ball valve is shipped with the nitrogen generator. Install the isolation ball ealtdee
nitrogen outlet connedbn directly to the nitrogen generator.

The nitrogen/air discharge plumbing from the Nitrogen Generatoist be connected directly to the dry

pipe or preaction valve trim using minimum¥£ o f I O1 &a40GSSt X 3Lt GFyAT SR aiS¢
the nitrogen/air supply linenustbe based on both the length of pipe between the nitrogen generator and

fire sprinkler systems and the total volume of fire sprinkler systems being supplied.

NOTIES The Nitrogen Generator requires anline Air Maintenance Device (AMD) that is equipped with
an onboard field adjustable pressure regulator for each sprinkler system being served. Acceptable
AMD models are th&eliable Model ATyco Model AMEL and Victaulic Series 757

WhenAG6750r AG950nitrogen generator is connected to a single dry pipe or preaction system,
the nitrogen generator can be installed without an AMD. ECS recommends a ball valve and a check
valve be installed in theitrogen/air supply line.

e
&

I

Dry Pipe/PreAction System
Control Valve

Air/Nitrogen Supply Line

Nitrogen Generator

Figure 3a
Step d: Plumb the Nitrogen/Air Supply LinéVith Separate Air Compressor (Figure 3b)

NOTE: Isolation ball valve is shipped with the nitrogen generator. Install the isolation ball valve on the
nitrogenoutlet connecton directly to the nitrogen generator.

A separate air compressor can be used to meet the NFPA-tr8r2@e fill requirement or as a back up to

the nitrogen generator. In this application, th@trogen/air discharge plumbing from the Nitrogen
Generatorand the separate air compressor atennected to the dnpipe or preaction valve trinwith

isolation valves in each supply linsinga minimum¥ o f I 01 &a40SStxX 3Lt dFyAl SR a
size of the nitrogen/air supply linmust be based on both the length of pipe between the nitrogen
generator and fire sprinkler systems and the total volume of fire sprinkler systems being supplied.

NOTE The Nitrogen Generator requires anline Air Maintenance Device (AMD) that is equipped with
anon-board field adjustable pressure regulator for each sprinkler system being served. Acceptable
AMD models are th&eliable Model ATyco Model AMEL and Victaulic Series 757

When AG6750r AG950nitrogen generator is connected to a single dry pipe or preaction system,
the nitrogen generator can be installed without an AMD. ECS recommends a ball valve and a check
valve be installed in the nitrogen/air supply line
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Nitrogen Generator Isolation Ball Valve

Nitrw W Air/Nitrogen Supply Line \

Dry Pipe/PreAction System

Air Supply Line i — Control Valve
Isolation Ball Valve/ r= Alr Compressor
Figure 3b
Step 2 Plumb theNitrogen/Air Supply LineWith House/Plant Air Supply (Figure 3c)

NOTE: Isolation ball valve is shipped with the nitrogen generator. Install the isolation ball valve on the
nitrogen outlet connedbn directly to the nitrogen generator.

A separate house/plant air supply can be used to meet the NFPA-ta8@e fill requirement or as a back

up to the nitrogen generator. In this application, th#rogen/air discharge plumbing from the Nitrogen
Generatorand the separate hase/plant air supply areonnected to the dnpipe or preaction valve trim

with isolation valves in each supply lingsinga minimum¥4 o6 f F 01 &adSStxX 3ALf @FyAl SR
The size of the nitrogen/air supply limeust be based on both the length of pipe betwe¢he nitrogen

generator and fire sprinkler systems and the total volume of fire sprinkler systems being supplied.

NOTE The Nitrogen Generator requires anline Air Maintenance Device (AMD) that is equipped with
an onboard field adjustable pressure regulator for each sprinkler system being served. Acceptable
AMD models are th&eliable Model ATyco Model AMEL and Victaulic Series 757

When AG6750r AG950nitrogen generator is connected to a single dry pipe or preaction system,
the nitrogen generator can be installed without an AMD. ECS recommends a ball valve and a check
valve be installed in the nitrogen/air supply line

Nitrogen Generator Isolation Ball Valve

— / §

|
f Air/Nitrogen Supply Line
Nitrogen Supply Line

T~

Dry Pipe/PreAction System
Control Valve

———— House/Plant Air Suppl
Air Supply Line / | PPy
Isolation Ball Valv

Figure 3c
Approved Air Maintenance Device (AMD)

\ R‘: o - k
4 ol g
e

X

Reliable Tyco Victaulic ECS
Model A Model AMD-1 Series 757 AG675/950
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Step 4: Plumb the Condensate Drain Line

The Nitrogen Generator will occasionally discharge a small amount of condensate water from the
coalescing filters inside the cabinet. It is recommended thatthe RNJ Ay O2yy SOiAz2y 65 L
drain or building exterior. When plumbing to a drain is not feas#meevaporative collection chamber can

be used.

The Nitrogen Generator includes an automatic draining function of the condensate water from the
coalescing filters inside the cabinet. The autodrain function is programmed from the factory to drain and
remain open upon the completion of a nitrogen genevatcycle and momentarily drain upon each hour

of runtime of a nitrogen generation cycle. The autodrain can be programmed to momentarily drain at the
initial start of a nitrogen generation cycle. (Seection 6B HMI Userinterface Information in the
Maintenance Section for Nitrogen Generator Autodrain Settings Screen if adjustments are needed to the
autodrain function.)

Step 5: Connect the Nitrogen Generatointernet Connection(where applicable)

The nitrogen generator cabinet has ethernet cable connection to connect the nitrogen generator to the
internet through a local area network (LAN). Connect the ethernet cabia the LAN to the ethernet
connector in the nitrogen generator.

Step 6: Connect the Nitrogen GeneratoOutput Signalgwhere applicable)

The nitrogen generator cabinet has two (2) system signals and four (4) outputs that can be monitored by
0 KS ¥ Buliding Mandgéndent System or Building Alarm System

Two (2) system signals:

1. Bypass AlarmThe nitrogen generator operating in the bypass mode which is activated when the
bypasssolenoidh & Ay TFIAKISE ¢d FLIZB&EAIA GA 2y (G2 FAEf GKS FANB alL
a. Indication on HMI Display
2. Common TroubléAudible Alarm The nitrogen generator is equipped with a common trouble
audible signal which is programmable to activated upon a predetermined trouble.
a. Audible signal
b. Contact ECS for specific procedures to reconfigure common trouble signal

Four(4) system output signals for monitoring throughbailding monitoring system, if desired:

1. Nitrogen Generator Running ModeormC Contacts (Energized When Running, LED On)
2. Bypass Mode AlarntrormC Contacts (Normally Elénergized, LED Off)
3. Nitrogen Generator Loss of Pow&ormC Contacts (Normally Energized, LED On)
4. Common TroubleFormC Contacts (Normally Eiénergized, LED Off)
a. Short CyclingRuns more than ten (10) times per hour
b. Excessive Runtim€ontinuous running for more thaour (4) hours
c. Low Supply Line Pressure
d. Bypass Moddn Bypass for more than one (1) hour
e. Filters Need Replacement
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Bypass AlarnMonitoring Output Nitrogen GeneratoPower Monitoring Output
(Normally DeEnergized) (Normally Energized)

Nitrogen GeneratoRunning Output
(Energized When Running)

Common Troubl®utput
(Normally DeEnergized)

il

Ethernet Connection

HHTF1T

/

[HIHAN &=

AG675/950 Series

Bypass Alarm Monitoring Output Nitrogen Generator Power Monitoring Output

(NormallyDe-Energized) (Normally Energized)

Nitrogen Generator Running Output

1

(Energized When Running) (Normally DeEnergized)
R / Tk 7
bt ] |
) o ) OD|6D

Ethernet Connection B

Monitoring Relay Contact Rating
250 VAC/ 6 Amps

Common Trouble Output

Monitoring Relay Contact Rating

250 VAC/ 6 Amps

Fon-anco

COMP
a
Super

Buzz
T

Drain
.
V-

W

Vit
v
Ve

n-ancno-

e

van | oann

3 @
il TR |leelee]

AG2000/3500 Series

Relay Contacts De-Energized

S reNC(12)
][] COM (11
] e =
55995 Normally OpenContact Normally Closed Contact
8ol =l Description Connections Connection
L HHE (Building Alarm Systein (Building Management Systejn
HHH : Relay LED| Connections| Relay LED| Connections
olololo] Rrelay coi Nitrogen Generair RunningOutput (Running)| Energized On 11& 14 Energized On 11&12
a1 BypassAlarm Monitoring Output DeEnergized| Off 11& 14 DeEnergized| Off 11&12
e A2 Nitrogen Generator Power Monitoring Outpy  Energized On 11& 12 Energized On 11& 14
/ Common Troubl&onitoring Output DeEnergized| Off 11& 14 DeEnergized| Off 11&12
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COMMISSIONG AND STARJP PROCEDURE

Onlyqualifiedpersonnel should commission the new equipment into service once it is inst@iheg. the
nitrogen generator has been configured, there should be no reason to adjustriltieogen generation
system

Pre.Commissioimg Information

Prior to setting the cutn (turn-on) and cutout (turn-off) pressures of the nitrogen generator, identify the
following sprinkler system pressures:
1. Sprinkler system operating pressure/Air Maintenance Device (AMD) pressure.

NOTE: When the nitrogen generator is connected to multiple dry pipe and preaction systems, the
fire sprinkler systems must operate at the same supervisory gas pressure

2. Sprinkler system low air alarm pressure.

Once the sprinkler system pressures have been identified, determineuha (turn-on) and cutout
(turn-off) pressures of the nitrogen generator.
1. Important: The nitrogen generator ctih (turn-on) pressure is to b&-5 psig (.23 bar)below the
sprinkler systenoperating/AMD pressure.
2. Important: The nitrogen generator ctih (turn-on) pressure needs to b&5 psig (.23 bar)above
the sprinkler systentow air alarm pressure.
3. The nitrogen generator ctdut (turn-off) pressure is preset from the factory &0 psig 4.1 bar)
which should be adequate for most applications. Should a higheouufturn-off) pressure be
needed, adjust the cubut (turn-off) pressure using the cudut pressure adjustment procedure.

NOTE: When the A&G750r AG950nitrogen generatois connected to a single sprinkler system
without an AMD
a. The nitrogen generator cubut (turn-off) pressureis setto the sprinkler system
operating pressure
b. The nitrogen generatocut-in (turn-on) pressureis set 3-5 psig (.2.3 bar)below
the cut-out (turn-off) pressure.

Commissioning Nitrogen Generator

The nitrogen generator commissioning must be completed for the nitrogen generator to operate. See
Commissioningection(section 5Afor procedure

Start Up Procedure
To startup the generator or to put back in service, follow these steps:

NOTE: For component locations, sexection 6lin the MaintenanceSection forGeneator Configuration
Diagrans.

1. Verify the air maintenance devicé8MDs)have been set to theystem operating o6t KA 3K Sy Ré€
breathing pressure.

a. Ensure AMD is calibrated to operate with nitrogen generator pressusisg the Air
Maintenance DevicéPressure Adjustment Procedure (section 6E) in the Maintenance
Section of this manual.

b. If AG675 or AG950 nitrogen generator is connected to a single dry pipe or preaction
system and an AMD isot installed, verify the nitrogen generatacut-out (turn-off)
pressure is set at the sprinkler system supervisory gas operating pressure.
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2. Important: Verify the nitrogen generator turon pressureis 3-5 psig (.23 bar)below the AMD
set pressurésprinkler system supervisory gas operating pressure

3. Important: Verify the nitrogen generator turon pressure i8-5 psig (.23 bar)abovethe sprinkler
systemlow air alarm set pressure.

4. Verify thenitrogen generatr isin the Ntrogen Generationmode (Bypass NOT Enabled)

NOTE: The only time thenitrogengenerabr should need to bén the Bypass Enablenodeis for
the NFPAL3 30-minute system fill time requirement

5. Turn the cabinet power switc®n (if not alreadyon). The generator wilbrompt to complete the
commissioning process through the HMBeesection 5A in theCommissioning Section for
procedure

NOTE: The nitrogen generator incorporates &ight @) second delay upon nitrogen generator start for
protection of the integral air compressor

System Filling Procedure

The sprinkler system(s) cde filled using one of two filling methodsased on whether the integral air
compressor of the nitrogen generator can meet the NFPA 13 iB@te fill requirement.

1. Filling with Integral Air Compress@henthe sprinkler systensizeis within thelimitations of the
YAGNRISY 3ISYSNIG2NRa AyaGaSaINIt AN O2YLINBAEa&2NWD

2. Filling with Separate Air Compress®hen the sprinkler systensize exceedshe nitrogen
ISYSNI G2NRa Ayligimtahst | ANJ O2 YLINBa &2 N

1. Fillingwith Integral Air Compressor
a. Press theEnable Bypas$utton on the Home screen of the HMI to enable the Bypass
function in the nitrogen generator

NOTE Bypass indication on HMI screen will be displayed
If air maintenance devices\MD) is not installed, proceed to step d.

b. Open the fast fill valve and close the regulated valve of all appropriate AMDs necessary to
fill the sprinkler systemis
c. Close the fast fill and regulated AMD valves on any system not being filled.
Start thenitrogen generator
e. Once thesprinkler system(s) obtain the desired pressure:
i. Press theDisable Bypasdutton on the Home screen of the HMI to disable the
Bypass function and enable the nitrogen mode function in the nitrogen generator.

o

NOTE Bypass Alarm indication on HMI screen will be extinguished
If AMD notinstalled, filling process is complete.

ii. Close theappropriateAMD fast fill valve and open the AMD regulated valve.
iii. Open AMD regulated valves that were previously closed on any systems not being
filled.
f. Initiate the fourteen (14) day nitrogen inerting procg&ee Nitrogen Inerting Process
this section).
g. Once the nitrogen inerting process is completed, the nitrogen generator will continue to
automatically operate when any of the associated sprinkler systems require nitrogen.
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2. Filling withSeparate Air Compressor
a. Close the nitrogen supply line ball valve from the nitrogen generator
b. Open the air supply balalvefrom the separateair compressar

NOTE: If AMD is not installed, proceed to step

c. Open the fast fill valve and close thegulated valve of all appropriate AMD necessary to
fill the sprinkler system(s)
d. Close the fast fill and regulated AMD valves on any system not being filled
e. Once the sprinkler system(s) obtain the desired pressure:
i. Close the air supply balalvefrom the separateair compressar
ii. Open the nitrogen supply line ball valve from the nitrogen generator

NOTE: If AMD not installed, filling process is complete

iii. Close the AMDs fast fill valve and open the AMDs regulated.valve
iv. Open regulated valve AMDs on any system not being filled that were previously
closed
f. Initiate the fourteen (14) day nitrogen inerting procgSee Nitrogen Inerting Proceiss
this section.
g. Once the nitrogen inerting process is completed, the nitrogen generator will continue to
automatically operate when any of the associated sprinkler systems require nitrogen

Nitrogen Inerting Process

1. Standardvents
a. Open the ball valve on thetandardvent to initiate the fourteen (14) day nitrogen inerting
process.
b. Close the ball valve on th8tandardVent atthe completion of the fourteen (14) day
nitrogen inerting process
2. SMART Vents
a. Pressthe Ventbutton on the SMART Vefontroller which energizes the solenoid on the
SMART Vertb initiate the fourteen (14) day nitrogen inerting process
b. At the completionof the fourteen (14) day nitrogen inerting process the SMART Vent
Controller will automatically close the vent by-deergizing the solenoid.
3. AdvancedQ Vents
a. Press theVent Systembutton on the Advancel Vent Controller which initiates the
fourteen (14) day nitrogen inerting process.
b. Atthe completion of the fourteen (14) day nitrogen inerting proaeis&henthe nitrogen
purity has obtained 98%\dvancedQ Vent Controller will automatically cease the nitrogen
inerting process
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NORMAL OPERATION

Once in service, theitrogengenerator requires no additional intervention to function properly. Generator
settings should not be altered withowbnsultingECSnd the unit should not be powered down for any
reason other thamnmaintenance. To take the generator out of service for maintenance, follow these steps:
1. Close theair maintenance deviceAMD) regulated and fast fill valve on thappropriate fire
sprinkler system
2. Power off generator cabinet
3. Depressurize the nitrogen generator cabinet before performing any work.

FIRE SPRINKLER SYSTEM MAINTENANCE PROCEDURE

In the event the fire sprinkler system requires maintenance or repair, the follogrmgedure ensures the
nitrogen inerting process will continue to function properly.

1. Close theair maintenance deviceAMD) regulated and fast fill valve on thappropriate fire
sprinkler system.
Depressurize the fire sprinkler system.
Complete the maintenance or repair work on the fire sprinkler system.
Refill the sprinkler system with air in compliance with the NFPA 48i80Qte fill requirement.
Open the appropriate fire sprinkler system AMD to pressurize the appropriate fire sprinkler system
(See System Filling Proceduimehis section.

arwd
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Sequence of Operation

Once in service, the nitrogen generator requires no additional intervention to function propétiggen
generator settings should not be altered withottnsultingeCS and the unit should not be powered down
or bypassed for any reason other than a service or maintenance procedure as detailed/iaitienance
Section The nitrogen generator operates in two (2) mods#irogen Inerting Mode and Supervisory Gas
Mode.

NOTE: The nitrogen generator incorporates aight @) second delay uponitrogen generator start for

protection of the integral air compressor -

Nitrogen Inerting Mode

The application of supervisory nitrogen gas to apipe or preaction fire sprinkler system using the Dry

Pipe Nitrogen Inerting (DPNI) protoawghichis fundamentally different than the traditional application of
O2YLINB&a&aSR IANJ Fa | &dzZSNWA&A2NE 3ILaed . SOldzasS GKS
ONBI GKAY 3¢ A G5 pNiB (j2&bai)Sapendsty rdssuré fluctuations in the fire sprinkler
system(s) to remove oxygen before it can cause corrosion.

NOTE: The gas pressure in the sprinkler system will fluctuate between the desired set pressure and the
turn-on pressure of the nitrogen generator.

1. The nitrogen generator and compressor will cycle on to increase the pressure in all fire sprinkler
systems connected to the nitrogen generator.

2. Once the higkend pressure of the breathing cycle is reached the air compressor and nitrogen
generator will turn off and the fire sprinkler system(s) are alloweddepressurize gradually
through theoxygen removal vers).

3. Once the lowend pressure of the breathing cycle is reached, the air compressor and nitrogen
generatorautomaticallyturn on to repeat the process.

4. The highend/turn-off pressure is determined by the pressure setting of the fire sprinkler system(s)
air maintenance device (AMD) and the lewd/turn-on pressure is determined by the nitrogen
ASYSNI G2NNa& fhayisda NI £ LINS & a dzNB

5. The air compressor and nitrogen generator are simultaneously cycling the pressure in all fire
sprinklersysten{s) by3-5 psig (.23 bar)during each cycle. This will result in longer run times of
the air compressor and nitrogen generator than a traditional air compressor configured to supply
supervisory gas.

6. ¢KS 5tbL GFAL{ prog6del desSdabed &bove N Berfdinied fgr A fourteen (14) day
period, during this time the system pressure will fluctuate between the -gigh and lowend
breathing pressures.

7. Once the fourteen (14) day inerting period is complete and the ball valve o&tdrelardvent is
closed the SMARTent is automatically closear the Advancelf) Vent is automatically closed
and the run frequency of the air compressor and nitrogen generator is reduced.

It is important to remember that closing the vents will not afféfe¢ runtime of the air compressor and
nitrogen generator It will only affect the frequencyhat the air compressor and nitrogen generatawill
run. The nitrogen generator and air compressor are designed to run for tnot®) hours at a time when
filling all the systems witB-5 psig (.23 bar)of high purity nitrogen.

If air compressor and nitrogen generator runtimese greater than four (4) hourscontact ECS
immediately
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NOTESHigher than anticipated runtime hours and/or cycles may reduce the service life of the nitrogen
generator.

Anticipated annual runtime of nitrogen generator is 95000 hours and 45800 cycles per year.

ECS Nitrogen Generator Pressure Cycling forPipgand Preaction Fire Sprinkler Systems

Generator Sprinkler System/Supply Line Pressure
Cut-Out (Turn-QOff)
Pressure
30-40 psi (2.1-2.8 bar) 70psifd8bar) o el L -
Above Operating
Pressure {4-1-bar}

Sprinkler System 50 psi (3.4 bar) |- — ——— —— —t—— —_——————— —=
Operating (AMD)
Pressure 40 psi(28bar)H-———— —_————T——— f‘ ————— —————r-——- bt | bt 1 S i |
Generator

Cut:In (Turn-On) psH{2-bar)

Pressure \ !
3-5 psi (.2-.3 bar) 20 psi{1.4 bar}
Below Operating [

Pressure 10psi(7bar) e e e e e e e e —
Low Air Alarm 0 psi (G bar}

Pressure

Cycle 1 Cycle 2 Cycle 3 Cycled  Cycles Cycle6  Cycle7  Cycle8  Cycle9 Cycle10 Cycle11

5 psi (.3 bar)
Below Turn-Cn
Pressure

OPERATINERESSURIOTES

1. Thenitrogengeneratorproducesnitrogenincreasinghe pressurein the nitrogen supplyline whichincreaseghe pressurein the fire
sprinklersystem.

2. Whenthe pressurein the fire sprinker systemreacheshe pressuresettingof the AMD,the AMDclosegno longerneedingsupervisory
gas).

3. Thenitrogengeneratorcontinuesto producenitrogenincreasinghe pressurein the nitrogen supplyline until the cut-out pressureis
reachedandthe nitrogengeneratorshutsoff.

4.  Whenthe pressurein the fire sprinker systemdecreaseginerting processor normal operation)below the pressureof the AMD, the
AMDopens(needingsupervisorygas).

5. Thepressurein the nitrogensupplyline equalizeswith the pressuren the fire sprinklersystem.

6. Whenthe pressurein the nitrogensupplyline andthe fire sprinker systemdecreasedo the cut-in pressureof the nitrogengenerator,
the nitrogengeneratorturnson.

7. Thenitrogengeneratorproducesnitrogenincreasinghe pressuren the nitrogensupplyline andthe fire sprinklersystem repeatingthe
nitrogenfilling cycle.

8. Thenitrogeninerting "fill & purge"procesgequiresa 3-5 psig (.23 bar) rangebetweenthe cut-in pressureof the nitrogengenerator
andthe pressureof the AMD to nitrogen inert the fire sprinkler system wittfourteen (L4) days.

GRAPH NOTE:

Thepressures reficted in the graph are representative of the operating pressures in a typical dry pipe or preaction fire sprinkler systeim. Act
operating pressures may vary.

Sprinkler System Nitrogen Purity

98% ﬂ A VR

Al

90%

8% FH-+--—-—-—-—+-——-——-t——————f

80% H———4————————— e e e

78%
vay 0 Day 1 Day 3 Day 5 Day 7 Day 10 Day 14




NITROGEN PURNW®TES

1. Thenitrogengeneratorproduces98%nitrogenincreasinghe nitrogen purityin the fire sprinklersystem.

Nitrogen mixes (homogenizes) with the gas (air) in the sprinkler system and the nitrogen generator turns off.
Thesprinkler system gas mixture (less than 98% nitrogen purity) is vented from the vent

Theprocess is repeated until the nitrogen purity throughout the sprinkler system reaches 98% nitrogen purity

Thevent is closed, and nitrogen inerting process is complete.

The nitrogen generator automatically transitions to supervisory gas mode supplying nitrogen for pressure maintenance.

ok wnN

Supervisory Gas Mode

hyOS GKS 5tbL aFAff FyYyR LWzZNHS oONBFGKAYy3AE LINRBG202¢
operate in the Supervisory Gas Modféhenever a fire sprinkler system needs supervisory gas the nitrogen
generator and compressor will automatically operate.

1. The vents no longer operate to depressurize the systems.

2. When the sprinkler systems reach the l@nd pressure, the nitrogen generator and compressor
will automatically turn on to increase the pressure in all fire sprinkler systems connected to the
nitrogen generator.

3. Once the higkend pressure of the breathing cycle is reach air compressor and nitrogen
generator willautomaticallyturn off.

4. ltis important to remember that closing the vents will not affect thatime of the air compressor
and nitrogen generator it will only affect tHeequencyof the runtime of the air compressor and
nitrogen generator. The nitrogen generator and air compressor are designed to run fortwp to
(2) hours at a time when filling all the systems wath psig (.23 bar)of high purity nitrogen.

If air compressor and nitrogen generator runtimese greater than four (4) hourscontact ECS
immediately
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