Array AR 1000 - AR 1500 - AR 2000

US INSTALLATION AND OPERATION MANUAL

RIELIC



Dear heating engineer,

Congratulations for proposing a RIELLO boiler. This appliance ensures
maximum comfort for an extended period, with high reliability,
efficiency, quality and safety.

This manual provides information that is essential to the in-
stallation of the appliance. Used in conjunction with your own
knowledge and expertise it will enable you to install the appliance
quickly, easily, and correctly.

Please accept our thanks and our congratulations on your choice

of product.
RIELLO S.p.A.

CONFORMITY

Commercial Boilers
AHRI Standard BTS-2000

LISTED

The information contained in this manual is subject to change
without notice from RIELLO SpA. RIELL® makes no warranty of any kind
with respect to this material, including but not limited to implied
warranties of merchantability and fitness for a particular appli-
cation. RIELLO is not liable for errors appearing in this manual. Nor
for incidental or consequential damages occurring in connection
with the furnishing, performance, or use of this material.

RANGE

MODEL CODE
Array AR 1000 20115022
Array AR 1500 2015023
Array AR 2000 20115024

mWARNING: If the information in these instructions is not fol-
lowed exactly, a fire or explosion may result causing property
damage, personal injury or death.

mWARNING: Do not store or use gasoline or other flammable
vapors and liquids in the vicinity of this or any other appli-
ance.

WHAT TO DO IF YOU SMELL GAS:

- Do not try to light any appliance,

- Do not touch any electrical switch; do not use any phone
in your building,

- Immediately call your gas supplier from a neighbor's
phone. Follow the gas supplier's instructions,

- If you cannot reach your gas supplier, call the fire depart-
ment.

Qualified installer, service agency or the gas supplier must per-
form installation and service.

ﬂ FOR YOUR SAFETY: Improper installation and/or operation
could create carbon monoxide gas in flue gases which could
cause serious injury, property damage, or death. Improper in-
stallation and/or operation will void the warranty.



CONTENTS
1 GENERAL. ..ottt iie et iiae e ennnenes 4 4 OPERATION......ccciiiiiiiiiieiiiiinancanncenanns 24
1.1 Warnings & cautions . ............ ... ... L L.3 Touchscreen control panelmenus ................ p
1.2 Emergencyshutdown .......................... 5 L.31 RielloScreen. .. .....c.ciiiiiiin ittt 24
1.3  Prolongedshutdown............... ..., 5 L.3.2 (ascade sSCreen . .. ..ve it iieineineeneeneenns pI
L4.3.3 BoilerScreen. ......c.ouiiiiiiii i e 25
2 INSTALLATION .....ccciiiiiiiiiiaiernnncenrnnncenenns 6 L34 ModUle SCreen ..o vttt et e e et e e e e 25
21 Introduction. ........ i i e e 6 L.3.5 Performance SCreen & . v v e o v e o e e e e e e e 25
2.2 Receivingtheunit ........... ... ..o il 6 4.3.6 EITOrSCrEEN . v v vv ettt ettt i 26
23 Unpacking...........oiiiiiiiiiiiiiiiiai. 6 L.37 SeIVICE SCrEBN. « v ottt ettt et e eeens 26
2L Sitepreparation........... ... ..ol 6 4.3.8 ModuleTestScreen .. .......ovveveenennnnennn. 26
2.4.1 Installationclearances . .......... ... 7
2.4.2 SettingtheUnit.............co ... 8 5 SHUTDOWN. ...ttt iiie it iiiiae e nnnenanns 27
2.5 Boilerlocation .........c.uiiiiiiiiiiiiiiii 9 5.1  Shutting down the heating system. ............... 27
2.6 Supplyandreturn piping. ........covieiiinenn.. 9 5.2 Shutting down the heating system in an emergency . . 27
27 lowwatercutoff ......... ... . i, 10
2.8 High limitsafetyswitch ........................ 10 6 ENVIRONMENTAL PROTECTIONDISPOSAL.......... 27
211 Gas Supply Specifications ... ......... ... ... .. 12
211.2 Manual GasShutoffValve . .................... 12 APPEND.IX . .
2.1.3 External Gas Supply Regulator. . ................ 12 Appendix A - Wiring diagram. . ................... 28
214 GasType CONVEISION & v vt e it enenns 12 Appendix B - Size and connections. . ............... 31
21.5 Adjusting and setting CO2 limits. ... ............. 13 Appendix C - Connection diagram .. .................. 33
212 ACelectrical powerwiring . ..........c.couuuen.n.. (N Appendix D - Technicaldata . ..................eun 35
2121 Electrical Power Requirements . ................ M Appendix E - Structure. . ....... ..o 36
213 Field control Wiring . .....vvi i 15 Appendix F - Maintenance .............. ...l 38
2131 Room Thermostat Connection (Enable/Disable). . . .. 15 Appendix G - Head available for the system ............ 39
213.2 AIrDamMPer . v ettt et e e 15 Appendix H - De-rating for altitude installation ......... L0
2.13.3 Outdoor Temperature SeNsor. . . ..o v v v enen.. 16 Appendix | - Efficiency Curves . ........... ... .ol e
2L Venting oot e 16 AppendixJ - Troubleshooting table . .................. 42
215 Combustionair ........cuiiiiiiiiiiiiiian 19 Append?x K- Cascade .Installation (example drawing) . . . ... L8
2151 Combustion air from outside the building. . ....... 19 Appendix L - Ladder diagram ....... R 49
2.15.2 Combustion air from inside the building. ......... 19 Appendix M - Exhaust terminals and Air inlet Clearances. . . 60
2.15.3 Ducted combustionair..........c.coovvuiunn.. 19 Appendix N - Sensor Resistance ..................... 62
3 COMMISSIONING ........cvvvvieenrinnnnnrnnnnnnnnns 20
3.41 Confirmingthe Unit'sGasType ................. 20
3.4.2 GasType CONVErSION ... .vvvv et nnnnnn. 20
3.5 Boilerstartup procedure .......... .. . . 21
3.5.1 Minimum Water Flow (Heat Exchanger Protection) .. 22
3.5.2 Heating System PressureTest. . ................. 22
3.6 Boilers' cascade installation and start-up .......... 23
3.6.1 Boilers Cascade: Set BoilerAddress . ............. 23
3.6.2 Boilers Cascade: Set Power switchS1 ............ 23

The following symbols are used in this manual:

ﬂ CAUTION! = Identifies actions that require caution and ad-
equate preparation.

E] STOP! = Identifies actions that you MUST NOT do.
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GENERAL

1 GENERAL

11 Warnings & cautions

The RIELIO Array AR 1000, AR 1500 and AR 2000 MBH Boilers are
modulating and condensing units. They represent a true industry
advance that meets the needs of today's energy and environmen-
tal concerns. Designed for application in any closed loop hydronic
system, the Array's modulating capability relates energy input di-
rectly to fluctuating system loads. The turn down ratio for these
models is 10:1 for AR 1000, 15:1 for AR 1500 and 20:1 for AR 2000.
These Array models provide extremely high efficiency operation
and are ideally suited for modern low temperature, as well as,
conventional heating systems.

The Array Models AR1000, AR 1500 and AR 2000 operate within the
following input and output ranges:

Array Input Range (BTU/hr.) Output Range(*) (BTU/hr.)
model Minimum | Maximum | Minimum Maximum
AR 1000 100,000 1,000,000 96,100 961,000
AR 1500 100,000 1,500,000 96,100 1,441,500
AR 2000 [100,000 2,000,000 96,100 1,922,000

(*) The output of the boiler is a function of the unit's firing rate,
return water temperature and BTU content of gas supply.

Array Series of hot water boilers has been designed in compliance
with the (SD-1 code.

When installed and operated in accordance with this Instruction
Manual, these boilers comply with the NOx emission standards
outlined in:

South Coast Air Quality Management District (SCAQMD), Rule 1146.2

Whether used in singular or modular arrangements, the AR 1000,
AR 1500 and AR 2000 offer the maximum venting flexibility with
minimum installation space requirements. These Boilers are Cat-
egory IV, positive pressure appliances. Single and/or multiple
breeched units are capable of operation in the following vent
configurations:

- Conventional, Vertical Conventional,
- Sidewall Conventional, Direct Vent,
- Vertical Sealed, Direct Vent, Horizontal

These boilers are capable of being vented utilizing PP, CPVC, Stain-
less steel AL29-4C vent systems.

The Array's advanced electronics are available in several selectable
modes of operation offering the most efficient operating methods
and energy management system integration.

ﬂ IMPORTANT: Unless otherwise specified, all descriptions and
procedures provided in this Installation & Operation Manual
apply to the Array series of boiler.

Installers and operating personnel MUST, at all times, observe all
safety regulations. The following warnings and cautions are gen-
eral and must be given the same attention as specific precautions
included in these instructions.

In addition to all the requirements included in this RIELL® Instruc-
tion Manual, the installation of units MUST conform with local
building codes, or, in the absence of local codes, ANSI 7223.1 (Na-
tional Fuel Gas Code Publication No. NFPA-5L) for gas-fired boilers
and ANSI/NFPASB for LP gas-fired boilers.

Where applicable, the equipment shall be installed in accordance
with the current Installation Code for Gas Burning Appliances and
Equipment, CSA B149.1, and applicable Provincial regulations for
the class; which should be carefully followed in all cases.
Authorities having jurisdiction should be consulted before instal-
lations are made.

See pages 10 - 12 forimportantinformation regarding installation of
units within the Commonwealth of Massachusetts.

ﬂ IMPORTANT: This Instruction Manual is an integral part of the
product and must be maintained in legible condition. It must
be given to the user by the installer and kept in a safe place
for future reference.

mWARNING: Do not use matches, candles, flames, or other
sources of ignition to check for gas leaks.

m WARNING: Fluids under pressure may cause injury to person-
nel or damage to equipment when released. Be sure to shut
off all incoming and outgoing water shutoff valves. Careful-
ly decrease all trapped pressures to zero before performing
maintenance.

m WARNING: Before attempting to perform any maintenance on
the unit, shut off all gas and electrical inputs to the unit.

m WARNING: The exhaust vent pipe of the unit operates under
a positive pressure and therefore must be completely sealed
to prevent leakage of combustion products into living spaces.

ﬂ WARNING: Electrical voltages up to 120 vac maybe used in this
equipment. Therefore the cover on the unit's power box (lo-
cated behind the front panel door) must be installed at all
times, except during maintenance and servicing.

m CAUTION: Many soaps used for gas pipe leak testing are cor-
rosive to metals. The piping must be rinsed thoroughly with
clean water after leak checks have been completed.

E CAUTION: DO NOT use this boiler if any part has been under wa-
ter. Call a qualified service technician to inspect and replace
any part that has been under water.



1.2 Emergency shutdown

If overheating occurs or the gas supply fails to shut off, close the
manual gas shutoff valve (Fig. 1) located external to the unit.

NOTE: The Installer must identify and indicate the location of the
emergency shutdown

—

VALVE OPEN

W

VALVE CLOSED

Fig.1 Manual Gas Shutoff Valve

1.3 Prolonged shutdown

After prolonged shutdown, it is recommended that the startup
procedures and the safety device test procedures of this manual
be performed, to verify all system-operating parameters. If there
is an emergency, turn off the electrical power supply to the RIELLO
boiler and close the manual gas valve located upstream the unit.
The installer must identify the emergency shut-off device.

IMPORTANT - FOR MASSACHUSETTS INSTALLATIONS

Boiler Installations within the Commonwealth of Massachusetts
must conform to the following requirements:

- Boiler must be installed by a plumber or a gas fitter who is
licensed within the Commonwealth of Massachusetts.

- Prior to unit operation, the complete gas train and all con-
nections must be leak tested using a non-corrosive soap.

- The vent termination must be located a minimum of 4 feet
above grade level. If side-wall venting is used, the installa-
tion must conform to the following requirements extracted
from 248 CMR 5.08 (2):

GENERAL

(a) For all side wall horizontally vented gas fueled equipment in-
stalled in every dwelling, building or structure used in whole or in
part for residential purposes, including those owned or operated
by the Commonwealth and where the side wall exhaust vent ter-
mination is less than seven (7) feet above finished grade in the
area of the venting, including but not limited to decks and porch-
es, the following requirements shall be satisfied:

1. INSTALLATION OF CARBON MONOXIDE DETECTORS

At the time of installation of the side wall horizontal vented gas
fueled equipment, the installing plumber or gasfitter shall ob-
serve that a hard wired carbon monoxide detector with an alarm
and battery back-up is installed on the floor level where the gas
equipment is to be installed.

In addition, the installing plumber or gasfitter shall observe that a
battery operated or hard wired carbon monoxide detector with an
alarm is installed on each additional level of the dwelling, build-
ing or structure served by the side wall horizontal vented gas fu-
eled equipment. It shall be the responsibility of the property own-
er to secure the services of qualified licensed professionals for the
installation of hard wired carbon monoxide detectors.

a. In the event that the side wall horizontally vented gas fueled
equipment is installed in a crawl space or an attic, the hard
wired carbon monoxide detector with alarm and battery back-
up may be installed on the next adjacent floor level.

b. In the event that the requirements of this subdivision cannot
be met at the time of completion of installation, the owner
shall have a period of thirty (30) days to comply with the above
requirements; provided, however, that during said thirty (30)
days period, a battery operated carbon monoxide detector
with an alarm shall be installed.

2. APPROVED CARBON MONOXIDE DETECTORS

Each carbon monoxide detector as required in accordance with
the above provisions shall comply with NFPA 720 and be ANSI/UL
2034 listed and IAS certified.

3. SIGNAGE

A metal or plastic identification plate shall be permanently
mounted to the exterior of the building at a minimum height of
eight (8) feet above grade directly in line with the exhaust vent
terminal for the horizontally vented gas fueled heating appliance
or equipment.

The sign shall read, in print size no less than one-half (1/2) inch in
size, ""GAS VENT DIRECTLY BELOW. KEEP CLEAR OF ALL OBSTRUCTIONS".

L. INSPECTION

The state or local gas inspector of the side wall horizontally vented
gas fueled equipment shall not approve the installation unless,
upon inspection, the inspector observes carbon monoxide detec-
tors and signage installed in accordance with the provisions of 248
CMR 5.08(2)(a)1 through 4.

(b) EXEMPTIONS:
The following equipment is exempt from 248 CMR 5.08(2)(a)1
through 4:

1. The equipment listed in Chapter 10 entitled "Equipment Not
Required To Be Vented" in the most current edition of NFPA 54
as adopted by the Board; and

2. Product Approved side wall horizontally vented gas fueled
equipment installed in a room or structure separate from the
dwelling, building or structure used in whole or in part for res-
idential purposes.



GENERAL

(c) MANUFACTURER REQUIREMENTS - GAS EQUIPMENT VENTING SYS-
TEM PROVIDED

When the manufacturer of Product Approved side wall horizon-
tally vented gas equipment provides a venting system design or
venting system components with the equipment, the instructions
provided by the manufacturer for installation of the equipment
and the venting system shall include:

1. Detailed instructions for the installation of the venting system
design or the venting system components; and

2. A complete parts list for the venting system design or venting
system.

(d) MANUFACTURER REQUIREMENTS - GAS EQUIPMENT VENTING SYS-
TEM NOT PROVIDED

When the manufacturer of a Product Approved side wall horizon-
tally vented gas fueled equipment does not provide the parts for
venting the flue gases, but identifies “special venting systems",
the following requirements shall be satisfied by the manufacturer:

1. The referenced "special venting system" instructions shall be
included with the appliance or equipment installation instruc-
tions; and

2. The "special venting systems" shall be Product Approved by the
Board, and the instructions for that system shall include a parts
list and detailed installation instructions.

(e) A copy of all installation instructions for all Product Approved
side wall horizontally vented gas fueled equipment, all venting in-
structions, all parts lists for venting instructions, and/or all venting
design instructions shall remain with the appliance or equipment
at the completion of the installation.

[End of Extracted Information From 248 CMR 5.08 (2)]

2 INSTALLATION

21 Introduction

This Chapter provides the descriptions and procedures necessary
to unpack, inspect and install the RIELLO Array Boiler Model AR 1000,
AR 1500 and AR 2000.

2.2 Receiving the unit

Each Array Boiler System is shipped as a single crated unit. The unit
must be moved with the proper lifting equipment for safety and to
avoid equipment damage. The unit should be completely inspect-
ed for evidence of shipping damage and shipment completeness
at the time of receipt from the carrier and before the bill of lading
is signed.

NOTE: RIELLO is not responsible for lost or damaged freight. Any vi-
sual damage to the packaging materials should be made clear to
the delivering carrier.

2.3 Unpacking

Carefully unpack the unit, pay particular attention not to damage
the unit enclosure when cutting away packaging materials.
After unpacking, a close inspection of the unit should be made
to ensure that there is no evidence of damage. The freight carrier
should be notified immediately if any damage is detected.

The following accessories come standard with each unit and are
either packed separately within the unit's shipping container or
are factory installed on the unit:

- Pressure/Temperature Gauge

- ASME Pressure Relief Valves

- Condensate Drain Traps

- Outdoor Sensor

- System Supply Sensor (length: 20")

- Connection Cable between 905PB internal display and

905MN boards
- Stainless steel Air intake adapter 6"

When optional accessories are ordered, they may be packed with-
in the unit's shipping container, factory installed on the unit, or
packed and shipped in a separate container. Any standard or op-
tional accessories shipped loose should be identified and stored
in a safe place until ready for installation or use.

2.4 Site preparation

Ensure that the site selected for installation of the Array AR 1000,
AR 1500 and AR 2000 Boiler includes:

- Access to AC Input Power at 120 VAC, Phase-Phase, 60 Hz @
24 FLA

- Access to Natural Gas line at a recommended minimum
pressure of 8 inches W.C. for 1,000,000 BTU/hr energy in-
putfortheAR1000,1,500,000BTU/hrenergyinputfortheAR1500
OR 2,000,000 BTU/hr energy input for the AR 2000.



2.4.1 Installation clearances

INSTALLATION

The Array models AR 1000, AR 1500 and AR 2000 are packaged in
an enclosure having identical footprint but different height.

The unit must be installed with the prescribed clearances for ser-
vice as shown in Fig. 2 and Fig. 3. The minimum clearance dimen-
sions, required byRIELLO, are listed below. However, if Local Building
Codes require additional clearances, these codes shall supersede
RIELLO's requirements.

Minimum acceptable clearances required are as follows:
- Sides: 24 inches
- Front: 31.5 inches
- Rear: 24 inches
- Top: 24 inches

All gas piping, water piping and electrical conduit or cable must
be arranged so that they do not interfere with the removal of any
panels, or inhibit service or maintenance of the unit.
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m WARNING: Keep the unit area clear and free from all combus-
tible materials and flammable vapors or liquids.

m CAUTION: While packaged in the shipping container, the unit
must be moved by pallet jack or forklift from the SIDE ONLY.

FOR MASSACHUSSETTS ONLY:

For Massachusetts installations, the unit must be installed by a
plumber or gasfitter licensed within the Commonwealth of Mas-
sachusetts. In addition, the installation must comply with all re-
quirements specified in “Warnings & cautions" pag. L.



INSTALLATION

2.4.2 Setting the Unit

Remove the top and side wooden panels, the plastic film and the
polystyrene sheets. Remove the lag screws securing the unit to the
shipping skid. Lift the unit off the shipping skid with a forklift and
position it on the floor in the desired location.

mWARNING: When lifting or moving the boiler: do not attempt
to manipulate the boiler using the top water flanges or any ==
other component of the boiler.

mWARNING: When lifting or moving the boiler with a forklift:
make sure the forks are longer than the boiler size (width or
depth) so that forks stick out as per Fig. 4.

I FRONT

97 ] e
T 31.1” Tw.s”

Fig. 5 Array AR 1000, AR 1500 Crane Lifting Handling

Fig. 4 Array AR 1000, AR 1500 and AR 2000 Forklift Handling

If a crane is required, the boiler must be lifted through bands.

mWARNING: When lifting the boiler with crane: use bands, no
chains. Bands must comply with federal, state and local rules.

FRONT
mWARNING: When lifting the boiler with crane: the bands must h
be positioned according to the Fig. 5 and Fig. 6.

In multiple unit installations, it is important to plan the position
of each unit in advance. Sufficient space for piping connections
and future service/maintenance requirements must also be taken
into consideration. All piping must include ample provisions for
expansion.

Fig. 6 Array AR 2000 Crane lifting Handling



INSTALLATION

The unit must be installed on a concrete flat floor, with no gra- 2.5 Boiler location

dient in any direction, to ensure proper condensate and water

drainage (see Fig. 7). If anchoring the unit, refer to Fig. 8 for anchor - This boiler is suitable for indoor installations.

locations. - To operate properly and safely this boiler requires a con-

tinuous supply of air for combustion. Install this boiler in a

clean, dry location with adequate air supply.

— = - Do not locate this boiler in an area where it will be subject

i Hi to freezing.

- The boiler should be located close to a floor drain in an
area where leakage from the appliance or connections will
not result in damage to the adjacent area or to lower floors
in the structure.

- DO NQT install this appliance in any location where gasoline
or flammable vapors are likely to be present.

- DO NOT install this appliance on top of carpet flooring.

° °l |° ° - Appliance must be installed on a level floor.

- Maintain required clearances from combustible surfaces.

2.6 Supply and return piping

The Array Boiler utilizes 3" flanges for models AR 1000 and AR 1500
and 4" flanges for model AR 2000 for the water system supply and
return piping connections. The physical location of the supply and
L return piping connections is on the top of the unit as shown in
Fig. 9.

Gas o) Return
connection .

Water
Supply

Fig. 7 Array AR 1000, AR 1500 and AR 2000 Installation
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1 eee

Fig. 9 Array AR 1000, AR 1500 and AR 2000 Connections

Fig. 8 Array AR 1000, AR 1500 and AR 2000 Anchoring bolts



INSTALLATION

Excessive water hardness causing a lime buildup in the stainless
steel coils or tubes is not a fault of the appliance and is not cov-
ered by warranty. Water hardness must fall within the following
limits:

STEEL BOILERS - With furnace power > 150 kW
Water used Water with
for first filling | system operating

ph °fH 6-8 7.5-9.5
Hardness pS/cm <5° <5°
El\itc;ncal Conduc- Mgl <100
Chlorides Mg/l <10
Sulphides Mg/l <10
Nitrides Mg/l <10
Oxygen in Solution | Mg/l

Iron Mg/l <0.5

Use only untreated water to fill the system.

Do not use TSP (tri-sodium phosphate).

Do not use fill water treated with salt bedding type ex-
changers (ion exchanger).

Never introduce non-approved boiler treatment or similar
additives.

Consult a local water treatment specialist for recommenda-
tions if any of the above is outside the stated ranges.
When using oxygen permeable PEX, the system must be
separated from the boiler by a heat exchanger.

A correctly sized and working expansion vessel must be in-
stalled.

Do not exceed the maximum permissible flow rate through
the boiler. Excessive flow can cause erosion damage to the
heat exchanger.

ﬂ CAUTION: Before connecting the boiler to the heating system,
flush the heating system to remove sediment, flux, dirt, and
other foreign matter. The heat exchanger may be damaged by
sediment or corrosion.

ﬂ CAUTION: Do not use cleaning fluids that are not compatible
with the boiler materials, including acids (e.g. hydrochloric
acid and similar ones) at any concentration.

ﬂ CAUTION: Introducing fresh water to the system increases the
oxygen presence and can cause corrosion of metallic compo-
nents. Immediately repair any drips or leaks in the system to
avoid constant introduction of air into the system.

ﬂ CAUTION: Excessive fluctuation in pressure changes in the sys-
tem can cause fatigue and stress on the heat exchanger. This
is detrimental to the integrity of the boiler and system com-
ponents, it is mandatory to maintain a constant operating
pressure.

ﬂ CAUTION: For freeze protection use only propylene glycol, with
scale inhibitors, with a maximum volume [concentration] of
50% of glycol. Frost protection and inhibitor level has to be
checked annually during the regular scheduled maintenance
of the condensing boiler.

A minimum water pressure is required for optimum performance.
Minimum water pressure required: 7.25 psi (0.5 bar).
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2.7 Low water cutoff

A low water cut off (LWCO) is installed on each boiler.

To check the functionality of LWCO go to the 905PB inner display,
access the Settings menu, select Test mode, and then click on
LWCO1. On the screen will appear the error “MN: Low Water Cutoff
Error".

At this point press the reset button. The error will turn off.

2.8 High limit safety switch

A high limit safety switch is installed on each module of the boiler.
To simulate a high limit lockout at 208°F go to the 905PB inner
display, access the Settings menu, select Test mode, then click on
Max temp.

The control will display “MN: Max. Thermostat Lock Error".

At this point press the reset button on the removable display to
restart the module.

The same test can be carried out as described at section "4.3.8
Module Test Screen" pag. 26.

2.9 Pressure relief valve installation

ASME rated Pressure Relief Valves are factory installed in each Array
Boiler. The pressure rating for the relief valves is 75 PSI. The relief
valves are installed on each hot water horizontal manifold of the
boiler as shown in Fig. 10. The relief valves drain piping must be
connected to a nearby floor drain. In multiple unit installations
the discharge lines must not be manifolded together.

Each must be individually run to a suitable discharge location. Re-
lief valves should be manually operated at least once a year. If
a relief valve discharges periodically, this may be due to thermal
expansion in a closed water supply system.

Contact the water supplier or local plumbing inspector on how to
correct this situation.

Do not plug the relief valve.

75PSI Relief valve
(one for each module)

Fig. 10 Pressure Relief Valve Location



2.10 Condensate drain and piping

The Array Boiler is designed to condense water vapor from the flue
products. Each module of the boiler is equipped with a conden-
sate trap (see Fig. 11), while a syphon collects the condensate of
the vertical flue manifold.

Y e o
O o ﬁ
\ 1]
Condensate ||| ¢ 0
Trap 4
o e
Condensate ||| 4 v .
Trap I
o o
5 1
Condensate e
Trap [ills s H
: :
O
Fill the syphon with
__ water from the top
i+ of the vertical flue
manifold BEFORE
to connect
the vent piping
. Vertical Flue
I Manifold
Syphon
1%
Fig. 1 Condensate Drain System

mWARNING: At the Start-up and after prolonged shutdown of
the boiler, the condensate traps and the syphon must be filled
with water prior to restart it, otherwise combustion gases will
enter the room with a risk of an excessive level of carbon
monoxide.

n

INSTALLATION

The procedure for filling the traps and syphon with water is shown
on the Fig. 12:

Fill the syphon
with water from
the top of the
vertical flue
manifold
BEFORE to
connect the
vent piping

.wcal Flue

Manifold

Disconnect the
condensate pipe

Fill the trap
with water

“IIIIIII!"

Fig. Water Filling of Condensate System

The installation must have provisions for suitable drainage
or collection of the condensate out of the boiler traps.

The condensate water shall be discharged at atmospher-
ic pressure, by dripping into a suitable drain, and shall be
neutralized prior to draining per local codes.

The condensate drain tube must pitch away from the boiler
(1/4" slope per foot) and must never reduce its diameter
downstream.

Never use copper pipes or of other material not intended
for the specific purpose, because the action of condensate
will cause a rapid deterioration.

Check that the condensate drain pipe is adequately sloping
towards the discharge point avoiding high points, which can
inhibit the flow of condensate. The condensate pipe must be
installed in such a way so as to avoid the freezing of the liquid.

m WARNING: Verify condensate disposal / neutralization is in ac-
cordance with local, state and federal regulations.

If a floor drain is not available, a condensate pump can be used to
remove the condensate to drain. The maximum condensate flow
rate is 7.9 GPH for Array AR 1000, 13.9 GPH for Array AR 1500 and
15.9 GPH for Array AR 2000. The drain line must be removable for
routine maintenance.

ﬂ CAUTION: Use PVC, CPVC, stainless steel, aluminum or polypro-
pylene for condensate drain piping (Fig. 12). DO NOT use carbon
or copper components.

Relief Valves
Manifold

X

Fig. 13 Condensate Drain and Relief Valves Manifold Locations

Condensate
Drain
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211 Gas supply piping

Array AR 1000, AR 1500 and AR 2000 boilers contain a 1.5 inch NPT
gas inlet connection on the top of the unit as shown in Fig. 9.

ﬂ WARNING: Never use matches, candles, flames or other sourc-
es of ignition to check for gas leaks.

ﬂ CAUTION: Many of the soaps used for gas pipe leak testing are
corrosive to metals. Therefore, piping must be rinsed thor-
oughly with clean water after leak checks have been com-
pleted.

NOTE: All gas piping must be arranged so that it does not interfere
with removal of any covers, inhibit service/maintenance, or re-
strict access between the unit and walls, or another unit.

- Prior to installation, all pipes should be de-burred and in-
ternally cleared of any scale, metal chips or other foreign
particles. Do Not install any flexible connectors or unap-
proved gas fittings. Piping must be supported from the
floor, ceiling or walls only and must not be supported by
the unit.

A suitable piping compound, approved for use with natural
gas, should be used. Any excess must be wiped off to pre-
vent clogging of components.

To avoid unit damage when pressure testing gas piping,
isolate the unit from the gas supply piping. At no time
should the gas pressure applied to the unit exceed 20" W.C.
Leak test all external piping thoroughly using a soap and
water solution or suitable equivalent. The gas piping used
must meet all applicable codes.

Asedimenttrap / drip leg must be installed on the gas sup-
ply piping.

Installation of a union at the appliance gas line connection
is required for ease of service.

2.11.1 Gas Supply Specifications

The gas supply input specifications to the unit for Natural Gas are
as follows:

- The maximum static pressure to the unit must not exceed
20" W.C.
The gas supply piping and pressure to the unit must be of
sufficient capacity to provide 1010 cfh for AR 1000, 1515 cfh
for AR1500 and 2020 cfh for AR 2000, while maintaining the
recommended minimum gas pressure at 8" W.C. for burn-
ers operating at maximum capacity.

2.11.2 Manual Gas Shutoff Valve

A manual shut-off valve must be installed in the gas supply line
upstream of the boiler. Maximum allowable gas pressure to the
boiler is 20" W.C.

2.11.3 External Gas Supply Regulator

An external gas pressure regulator is required on the gas inlet pip-
ing under most conditions. Regulators must conform to the fol-
lowing specifications:

- The external natural gas regulator must be capable of reg-
ulating
a)
b)
o]

100,000 - 1,000,000 BTU/HR for AR 1000
100,000 - 1,500,000 BTU/HR for AR 1500
100,000 - 2,000,000 BTU/HR for AR 2000
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of natural gas while maintaining a recommended
minimum gas pressure of 8.0" W.C. to the unit.

- Aregulator MUST be used when gas supply pressure will ex-
ceed 20" W.C.

The following are RIELLO's recommendations for installation of gas
pressure regulator, unless superseded by state and local codes
and the regulator manufacturer's specifications:

- Horizontal installation of gas pressure regulators is recom-
mended unless stated otherwise by the regulator manu-
facturer. Consult the manufacturer for additional recom-
mendations and installation options.

For all Array boilers, when installed horizontally the re-
quired distance between the gas pressure regulator and
the nearest pipe fitting, elbow or valve is 10 feet.

When pipe size reduction is required, use only bell reduc-
ers.

MASSACHUSETTS INSTALLATIONS ONLY

For Massachusetts installations, a mandatory external gas sup-
ply regulator must be installed. The gas supply regulator must be
properly vented to outdoors. Consult the local gas utility for de-
tailed requirements concerning venting of the supply gas regu-
lator.

The Commonwealth of Massachusettes prohibits the use of copper
tubing for the gas line.

NOTE: It is the responsibility of the customer to source and pur-
chase the appropriate gas regulator as described above.

2.11.4 Gas Type Conversion

The heating unit is factory preset for operating with natural gas.
This set-up can be changed using the conversion kits supplied by
the manufacturer, on demand.

mDANGER: To prevent risks of personal injury and proper-
ty damage, this conversion shall only be performed by
a trained and certified installer in accordance with the
manufacturer's instructions and all applicable codes
and requirements of the authority having jurisdiction.
Ifthe informationinthese instructions is notfollowed exactly, or
the installation, adjustment, modification, operation or main-
tenance is carried out by an unqualified person, a fire, explo-
sion or generation of large amounts of carbon monoxide may
result causing property damage, personal injury or loss of life.
Before carrying out electrical work, disconnect the appli-
ance from the power supply at the emergency shutoff switch
or by disengaging the heating system circuit breaker. Take
appropriate measures to prevent accidental reconnection.
The installer is responsible for the proper conversion of this
appliance. The conversion is not complete until the operation
of the converted appliance is checked as specified in these
instructions.

The gas-air ratio must always be set on the basis of a C02 or 02
reading taken at maximum nominal output and minimum nomi-
nal output using an electronic flue gas analyzer.

SWITCHING FROM NATURAL GAS TO LP

- C(lose the gas shutoff valve
- Disconnect the electric power supply from the boiler

ﬂ WARNING: To avoid electrical shock, it is mandatory to discon-
nect the boiler from the power supply using a service discon-
nect external switch.
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- Open the front panels To adjust the (02 value at the maximum power turn the screw "A”
- Unscrew the swivel joint indicated in Fig. 14 to separate the  (rotate counter-clockwise to increase C02) shown in Fig. 16, allen
valve from the connection pipe with the fan type wrench is necessary for this adjustment.

Verify that the value of CO2 is stable and is within the range indi-
cated in the following table (be careful to make small changes and
confirm that the value is stable before making additional adjust-
ment).

Press ""LOW POWER": the fan will run at the minimum speed.

Swivel joint

LP Orifice

\ =

Screw “A”

Fig. 14 Natural Gas to LP Gas Conversion “‘ 7 '

- Separating the two components, the hole where the gas
passes with its gasket can be accessed

- Place the provided metal orifice (Fig. 14) between the two
gaskets (N° on orifice: 9.5)

- Tighten the swivel joint

- Switch the main power supply to ON

- Use the 905PB inner display to enter in the parameter list
and change the parameter #95 (Gas Type) from “NG" to “LPG"

- Reopen the gas shut-off valve

- Adjust the C02 parameter as explained in next chapter

- Affix the gas type label from the gas conversion kit to the
appliance.

Screw “B”

Fig. 16 (02 Adjustment

To adjust the C02 value at the minimum power turn the screw "B"

(rotate clockwise to increase C02) shown in Fig. 16.

Verify that the value of C02 is stable and is within the range indi-

cated in the following table (be careful to make small changes and

- Insert a combustion analyzer probe into the test port confirm that the value is stable before making additional adjust-
shown in Fig. 15 ment).

- Go to the Touchscreen and access the Module screen (as  press “Reset” and the boiler return to the “stand by" mode.
described on "4.3.4 Module Screen” pag. 25) relevant to the

2.11.5 Adjusting and setting CO2 limits

module under analysis; :
_ " A ) Array Combustion Values
Press “MODULETEST" button; R o i T
- Press "HIGH POWER" button. as lype ax. rire (0270 . Fire €027
Natural Gas 8.5-9.5 8.5-9.5
Wait 2 or 3 minutes to reach steady state conditions and record ||p gas 103 -10.7 10.3 -10.7

the CO2 value.

Test port of
the module

Fig. 15 Test Port for Combustion Analysis (available on each module)
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2.12 AC electrical power wiring

External AC power connections are made to the unit inside the
electrical box, located on the front of the unit, inside the front
doors. Open the front doors and remove the panel mounted in the
upper part of the front door of the unit as shown in Fig. 17.

Front Door L ! i .
Cover Panel A .
i
Service Z@‘
Display B =
]
(]
]
d 0 0

Fig. 17 Front Door Internal Layout

Loosen the screws of the cover and remove panel to access the
internal connections shown in Fig. 18.

Front Door
Electrical box

E i B Module Power
@ L Switches
—
—
[2®) b
(s {1 | I,
@, Module Power
:+ I o Switches
)
—
@ i Module Power
i Switches
lﬁ‘ i3
|
o o)
W

NN

Fig.18 Front Doors Electrical box

4

All of the components in the Electrical box are mounted on a DIN
rail.

- S
oo looloe] | - !j“‘ L | Main Switch
— =] (backside view)
— o
= == o —
= =B=
00 e CE .
H Terminal Blocks

Fig. 19 Front Door Electrical components

ﬂ WARNING: The main switch shown in Fig. 20 does not remove
power from the left door terminal blocks.

NOTE: All electrical conduit and hardware must be installed so that
it does not interfere with the removal of any unit covers, inhib-
it service/maintenance, or prevent access between the unit and
walls or another unit.

2.12.1 Electrical Power Requirements

The voltage configuration of Array AR 1000, AR 1500 and AR 2000 is
as follows:
- 120VAC, 1-Phase, 60 Hz

Each unit must be connected to a dedicated electrical circuit.

NO OTHER DEVICES SHOULD BE ON THE SAME ELECTRICAL CIRCUIT AS
THE BOILER.

The Main Circuit two-pole switch is accessible on the front door
to quickly and safely disconnect electrical service (except the left
door terminal blocks).

Main Switch

i

Fig. 20 Main switch



. | Power Supply
connection

Fig. 21 Power supply connection

Ground —
<o
L N
<
slo® v
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5=
Se=| [T
DOS
J & (=]
< <&

Fig. 22 7120VAC Powver Supply connection

If an external electrical power source is used, the installed boil-
er must be electrically bonded to ground in accordance with the
requirements of the authority having jurisdiction. In the absence
of such requirements, the installation shall conform to National
Electrical Code (NEC), ANSI/NFPA 70 and/or the Canadian Electrical
Code (CEC) Part I, CSA C22.1 Electrical Code.

2.13 Field control wiring

Each unit is fully wired from the factory with an internal operat-
ing control system. No field control wiring is required for normal
operation.

However, the control system used with all Array boilers does allow
for some additional control and monitoring features. Wiring con-
nections for these features are made on the Input / Output (I/0)
terminal strips located behind the removable cover on the inner
side of the front door of the unit, as shown in Fig. 23.
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NOTE: Any electrical load connected to the terminal strip (external
pumps, air damper, alarm) must be powered through a relay, not
included in the boiler, to be provided and wired by the installer.

CASCADE‘ AR
LINK | DAMPER

1]2(3]4
= i = O I

DHW Tank BMS - RS232
Sensor

9

Room | 0-10V | System
Thermostat + 3 | Sensor

1112 (13 |14/15 [16

EEREIENEIE
X

8 S — ——

Supply
Sensor

78
1

:

S
X

Xlo o]
Xo o]
Xo o]
Xlo o]
Xlo o]
Xo o]
X0 o

X0 0]
<I0 O

X0 o

i X ol s
epm

|
|
|
|

Pump DHW| Main Pump| Air Dumper|
\ Ly I I \ \
L @O@N|IL ©@N|L @N

1071108 109,110,111 112 113114 115

a5ss
EE

=

|
||
X

XTI |]
X000 |1
X000 |
X0 |]
X0 |l

E

All field wiring is installed from the rear of the panel by routing the
wires through one of the openings provided on the sides of the
cover panel.

e
i

Fig. 23 1/0 Terminal Strips

Fig. 24 Opening on the Cover Panel

2.13.1 Room Thermostat Connection (Enable/Disable)

The Room Thermostat (Enable/Disable) terminals (dry contacts)
come pre-wired closed (jumped) from the factory. For connecting
a room thermostat, the jumper must be removed and the ther-
mostat wires must be connected to terminals 11 and 12, as shown
in Fig. 23.

2.13.2 Air Damper

The Air Damper terminals come pre-wired closed (jumped) from
the factory. For connecting an air damper, the jumper must be
removed and the damper wires must be connected to terminals 3
and 4, as shown Fig. 23.
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2.13.30utdoor Temperature Sensor

If outdoor temperature sensor is to be used, the outdoor probe
needs to be connected to terminals 5 and 6 as shown in Fig. 23.
The outdoor probe shall be installed on an outer wall, North or
North/East, away from windows, door, and ventilation grids.
Never install the probe in a position exposed to the sun.

The maximum length is 300’ (100 meters), if the cable length ex-
ceeds 32' (10 meters) a shielded cable is required and shall be con-
nected to chassis ground.

NOTE: All sensors and low voltage wiring shall not be routed in
direct contact or near high voltage power.

2.14 Venting

Array boilers must be vented and supplied with combustion and
ventilation air as described in this section.
Installation must comply with local requirements and with the
National Fuel Gas Code ANSI Z223.1. Array boilers vent and air piping
can be installed through the roof or through a sidewall.

Any of the vent/air piping methods covered in this manual can be
used. Do not attempt to install the boilers using any other means.
Suitable, UL approved, positive pressure, watertight vent materials
MUST be used for safety and UL certification.
AR 1000, AR 1500 and AR 2000 boilers can use the following ma-
terial for venting:

Maximum Flue

Approved Man-

stainless steel

by rating of seals

Material Standard Temperature (°F) ufacturers
CPVC Schedule | ANSI/ASTM 194
L0, 80 FL
Centrotherm Eco
Polypropylene | ULCS636 230 Systems (InnoFlue
SW)
AL29-4C UL1738 300+, limited only

For specific venting components (terminals, fittings), contact the
respective vent manufacturer.

ﬂ DANGER: It is extremely important to follow these venting in-
structions carefully. Failure to do so can cause severe personal
injury, death or substantial property damage.

m DANGER: Use of cellular core PVC (ASTM F891), cellular core CPVC
or Radel® (polyphenosulfone) in venting systems is prohibited.

mWARNING: Do not connect this gas appliance with any other

appliance unless approved by manufacturer. Failure to comply
with this WARNING could result in the accumulation of carbon
monoxide gas which can cause severe personal injury or death.

6" Flue Gas
Connection

6" Air Intake

Fig. 25 Combustion Air and Flue Gas Connections

16

DANGER: The condensate traps must be filled with water or
combustion gases will enter the room with a risk of an exces-

sive level of carbon monoxide.

- Vent connectors serving appliances vented by natural draft
shall not be connected to any portion of mechanical draft
systems operating under positive pressure.

- Ensure that the flue pipes and seals are not damaged.

- Use only primer and glue compounds approved for use
with the vent material used.

- Never install a barometric or a thermally controlled vent
damper with this boiler.

- Do not route the flue system piping through or inside an-
other duct that is used for exhausting air or other flue gas-
es.

- The condensate trap must be primed at all times. Failure
to do so may allow combustion gases to escape into boiler
room.

- The unit is to be used for either direct vent installation or
for installation using room air for combustion. When room
air is used, it is necessary to provide an adequate opening
for the fresh air intake.

- You must use any of the vent/air piping methods shown in
this manual.

- Be sure to locate the unit such that the vent and combus-
tion air piping can be routed through the building and
properly terminated.

- The boiler / vent installation must be in accordance with
Venting of Appliances, of the latest edition of the National
Fuel Gas Code, ANSI Z223.1/NFPA or applicable provisions of
the local, state and federal building codes.

- Allvent pipes must be installed according to the vent man-
ufacturer’s instructions.

- The exhaust vent and the combustion air inlet lines must
be supported to prevent sagging per the vent manufactur-
er's instructions.

- Do not mix components from different systems. The vent
system could fail, causing leakage of flue products into the
living space. Use only approved materials.

- Use of cellular core PVC and CPVC for venting system is not
allowed.

- The vent system shall be installed so as to prevent the ac-
cumulation of condensate.

- Consult local and state codes pertaining to special building
code and fire department requirements. Adhere to nation-
al code requirements.

- Observe the listed maximum lengths of vent system, which
are boiler model dependent.

- To avoid moisture and frost build-up and to maintain
clearances to openings on adjacent structures, 45° and 90°
elbows or tees may be attached to the end of the vent ter-
mination pipe to direct exhaust plumes away from the ad-
jacent structure. The total allowable vent length, maximum
number of elbows and distance to air intake restrictions
must be adhered to.

- Due to the high efficiency of the unit it may discharge what
looks like white smoke especially when the outside air
temperature is cold. This is due to the presence of water
vapor, normally present in the exhaust gases.
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VENTING CONFIGURATIONS: The following figures show the acceptable piping installation for venting and combustion air.

EXHAUST I

BOILER
B

EXHAU

st ][I

BOILER

—

Fig. 26 All Combustion Air from Adjacent Indoor Spaces through Fig. 28 All Combustion Air From Outdoors - Inlet Air From Ventilat-
ed Crawl Space and Outlet Air to Ventilated Attic

indoor Combustion Air Openings

EXHAUST [

BOILER

e
i

EXHAUST ][

AIRDUCT

AIRDUCT 1

.
[
[

Fig. 2t All Combustion Air from Outdoors - Through Ventilated Attic ~ Fig. 29 All Combustion Air from Outdoors through Horizontal Ducts
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EXHAUST E

L E—

BOILER

U

.

=
EXHAUST

g BOILER S

Fig. 30 All Combustion Air from Outdoors through Single Combus-  Fig. 32 Sealed Combustion located on same side with Exhaust
tion Air Opening (horizontal)

EXHAUST |

“

i
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i BOILER
i ,; = i

EXHAUST IE

=

ey,
%

Pl

Fig. 31 Sealed Combustion located on same side with Exhaust Fig.33 Sealed Combustion located on side wall

(vertical)
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2.15 Combustion air

Air supply is a direct requirement of ANSI 223.1, NFPA-5L, CSA B149.1
and local codes. These codes should be consulted before a perma-
nent design is determined.

In cold climates it is essential to provide a motorized air inlet
damper to control the supply of combustion air and prevent nui-
sance condensation.

The combustion air must be free of:
- Permanent wave solutions;

EXHAUST - Chlorinated waxes/cleaners;
= - Chlorine-based swimming pool chemicals;
&= BOILER - (Calcium chloride
. - Sodium chloride used for water softening;
l - Refrigerant leaks;

- Paint or varnish removers;

- Hydrochloric acid/muriatic acid;

- Cements and glues;

- Antistatic fabric softeners used in clothes dryers;

i - Chlorine-type bleaches, detergents, and cleaning solvents
found in household laundry rooms;

w ) - Adhesives used to fasten building products and other sim-
T [ [ T T [ [ T T T ] ilar products.

T T T T T T T T T T ] To prevent contamination do not connect the combustion air inlet
and exhaust near:

Fig. 34 Exhaust located on side wall - Dry cleaning/laundry areas and establishments;
- Swimming pools;

- It is not recommended to terminate vent above any door - Metal fabrication plants;
or window, condensate can freeze causing ice formations. - Beautyshops;

- Do not use chimney as a raceway if another boiler or fire- - Refrigeration repair shops;
place is vented into or through chimney. - Photo processing plants;

- Because the unit is capable of discharging low temperature - Auto body shops;
exhaust gases, the flue must be pitched back towards the - Plastic manufacturing plants; ‘
unit a minimum of 1/4" per foot to avoid any condensate - Furniture refinishing areas and establishments;
pooling and to allow for proper drainage. - Remodeling areas;

- While there is a positive flue pressure during operation, the - Garages with workshops
combined pressure drop of vent and combustion air sys- . . .
tems must not exceed the following equivalent length: Whenever the environment contains these types of chemicals,

combustion air MUST be supplied from a clean area outdoors for the
protection and longevity of the equipment and warranty validation.

Model PIPE SIZE - 6" The more common methods of combustion air supply are outlined
MAX. equiv. (m) MAX. equiv. (ft) in the following sections.
AR 1000 30 100 2.15.1 Combustion air from outside the building
AR 1500 30 100
AR 2000 2 70 Air supplied from outside the building must be provided through two

permanent openings. For each unit these two openings must have a
free area of not less than one square inch for each 4000 BTUs input of
the equipment or 750 square inches of free area. The free area must
take into account restrictions such as louvers and bird screens.

Fittings as well as pipe lengths must be calculated as part of the
equivalent length, according to the following table:

145° ELBOW - 6" 90° ELBOW - 6" 2.15.2 Combustion air from inside the building

Model
equiv. (m) | equiv. (ft) | equiv. (m) | equiv. (ft) | \When combustion air is provided from within the building, it must
AR 1000 1.5 5 1.8 6 be supplied through two permanent openings in an interior wall.
AR 1500 1.5 5 1.8 6 Each opening must have a free area of not less than one square inch
: ! per 1000 BTUH of total input or 3000 square inches of free area. The
AR 2000 1.5 5 1.8 6 free area must take into account any restrictions, such as louvers.

- For a natural draft installation the draft must not exceed 2.15.3 Ducted combustion air
- 0.25" W.C. These factors must be planned into the vent
installation. If the maximum allowable equivalent lengths  For ducted combustion air installations, the air ductwork must then be
of piping are exceeded, the unit will not operate properly attached directly to the air inlet connection on the sheet metal enclosure.
or reliably. In a ducted combustion air application, the combustion air duct-

- For Massachusetts installations, contact companies able to  ing pressure losses must be taken into account when calculating
provide vent systems which conform to all applicable re- the total maximum allowable venting run.
quirements for installations within the Commonwealth of For additional details, see "Exhaust terminals and Air inlet Clear-
Massachusetts. ances"
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3 COMMISSIONING

3.3 Filling the boiler heating system

31 Introduction

Before starting the boiler, the user must be correctly instructed by
the installer, on how to operate the heater, in particular:

Make sure that the user understands that combustion air
and ventilation openings must not be restricted, closed, or
modified in any way.

Make sure that the user is informed of all the special mea-
sures to be taken for combustion air inlet and discharg-
ing flue gases, and that these must not be modified in any
way.

Make sure that the user keeps this manual and all other
documentation included with the boiler.

Make sure that the user understands never to tamper with
gas control settings and the risk of CO poisoning should an
unauthorized individual do so.

Make sure that the user knows how to adjust temperatures
and controls.

WARNING: Do not attempt to dry fire the unit. Starting the unit
without a full water level can seriously damage the unit and
may result in injury to personnel or property damage. This sit-
uation will void any warranty.

mCAUHON: All of the installation procedures in "Installation”
pag. 6 must be completed before attempting to start the unit.

3.2 Filling the condensate system

Additional information on these items is provided in the individ-
ual operating procedures and menu descriptions provided in this
Chapter.

mWARNING: At the Start-up and after prolonged shutdown of
the boiler, the condensate traps and the syphon must filled
with water prior to restart it, otherwise combustion gases
will enter the room with a risk of an excessive level of carbon
monoxide.
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To fill the heating system, proceed as follows:

Open any automatic air vents in the heating system.

Open the fill valve and proceed to fill the heating system
and boiler until the pressure gauge (shown on Fig. 42),
reads the pressure for which the heating system is sized.
The heating system water pressure must be higher than 7.5
PSI.

Check that there is no water leaking from the fittings. If
there is, the leaks must be repaired.

Check the pressure gauge during the purging process. If the
pressure has dropped, re-open the fill valve to bring the
pressure back to the desired value.

3.4 Warnings concerning the gas supply

When starting up the unit for the first time the following must be
checked:

That the unit is supplied with the type of fuel that it is con-
figured to use.

That the gas supply system is provided with all the safety
devices and controls required under current national and
local codes.

That the vent and combustion air terminals are properly
connected and free from any blockages.

That the condensate drain tube is properly connected.

3.4.1 Confirming the Unit's Gas Type

The type of gas and the gas supply pressure that the unit is set up
foris listed on the rating label. The Array Series boilers can operate
using one of the following two gases:

NATURAL GAS
- Maximum supply pressure
- Minimum supply pressure =

20" W.C. (50.0 mbar).
3.5" W.C. (8.7 mbar).

PROPANE (LP) GAS
- Maximum supply pressure = 20" W.C. (50.0 mbar).
- Minimum supply pressure = 8" W.C. (19.9 mbar).

3.4.2 Gas Type Conversion

If the gas available at the installation site is not the type the boiler
is configured to use, the boiler must be converted. Special con-
version kits are available for this purpose inside the boiler. The
gas conversion procedure may be found in Section "2.11.4 Gas Type
Conversion" pag. 12. Conversion must be carried out by a qualified
technician.



3.5 Boiler startup procedure

To start the boiler, do the following:

- Open the manual gas shut off valve (Fig. 1).

- Turn ON the main power switch (Fig. 20).

- Push all Module power switches to ON (Fig. 18).

- To help removing the air from the hydraulic circuit, the
De-airing function can be started for each module. When
activated, the "De-Air" sequence starts at every power ON
and consists of a controlled cycling of the pumps OFF and
ON that takes 14+ minutes, during which no demand will
be served. If the water pressure is too low and the water
pressure switch is in error, the sequence will be suspended
until the pressure switch is ON again. This function can be
started through the Service display, connecting it to each
module using the connection cable mentioned at section
"Unpacking" pag. 6, switching the De_Air_Config param-
eter from 0 to 1. More details are available on the Control
System Manual.

- Check/Modify the parameter (*) Number of Units. It must
match the number of modules ofthe boiler (2 for AR1000, 3 for
AR1500 and 4 for AR2000). By defaultthe number of expected
modules is 8. Follow the path below on the Service display:
Menu->Settings->Boiler Settings->Module (ascade Set-
tings->(*) Number of Units

- The Touchscreen Control Panel will switch on. The Splash/
Stand-by screen consists of the RIELLO logo:

Thursda

2015/08/09 14:18

Qutdoor: 31°C

Ver 1.0

Riello Management System

Fig. 35 Touchscreen Control Panel Splash/Stand-by screen

By touching the logo, the Cascade screen will be accessed:

CASCADE MENU

Fig. 36 Cascade Screen
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- Pushing the Settings button, the Settings screen will show
up:

SETTINGS Outdoor

Reset Curve

Date & Time

Metric

Units

Fig. 37 Settings screen

- Date and Time can be adjusted through the screen below:

DATE AND TIME Cuidoor : 10052

Riellc Management System

Fig. 38 Date & Time screen

- After the Date & Time setting, if an outdoor probe is con-
nected, the Reset Curve screen must be accessed (through
the Settings screen) to set the curve parameters:

Outdoor : 100,

¥ Tempe

Fig. 39 Reset Curve screen
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Adjusting the parameters on that screen, the reset curve below
will modify shape and slope to meet the needs of the specific ap-
plication.

°C °F
93 200

Reset Curve

A ! ___Reset Curve Boiler Maximum
Design Boiler

180
7

60

CH SETPOINT (°C/°F) sl

49 120

38 100

Reset Cuve
Boiler Mild
Weather

27 80

Reset Curve Boiler Minimum

60

OUTDOOR TEMP, (°C/°F) =9

40

80
27

100
38

oo
om

Reset Curve Outdoor Design

1)Reset Curve Outdoor Mild Weather
2) Warm Weather Shutdown

Fig. 40 Reset Curve

- The boiler will fire only when there is a call for heat and the
heating temperature setting is higher than the actual sup-
ply temperature. Hold buttons “+" or "-" on the Cascade
screen (Fig. 4t7) to select the desired heating temperature. If
the external temperature sensor is connected (see Section
“2.13.3 Outdoor Temperature Sensor" pag. 16), check that
the calculated temperature is higher than the actual boil-
er temperature and that the outdoor temperature is lower
than "warm weather shut down" temperature.

The boiler CH setpoint can be controlled by an analog input
signal provided by a remote means such as a Building Man-
agement System or a system controller. The analog input
0-10 VDC, is used to adjust the boiler setpoint between the
CH_Setpoint_Min and the CH_Setpoint_Max settings (Figure
35). To enable this operation mode, the parameter CH mode
must be set to 4 (see Array Control System Manual for ac-
cessing the parameter list).

CH Setpoint
Maximum

CH Setpoint
Minimum

20

10

Voltage —'

ON/OFF
Hysterese

ON

Fig. L1 10VDC Control mode

The CH setpoint Min and CH setpoint Max parameters can be ad-
justed to provide the desired temperature adjustment band. A
heat request will be generated by an input of 1.5 volts or higher.
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The setpoint modulation will occur between 2 and 9 volts. The re-
quest for heat will be removed when the voltage drops below 1
volt.

All other safety and control functions associated with the boiler
will react normally to adverse condition and override control of the
analog signal to prevent an upset condition.

3.51 Minimum Water Flow (Heat

Protection)

Exchanger

This unit is self-protected against low water flow. A flow meter
continuously monitors the water flow to each module. If the water
flow decreases below the minimum stated, the burner automat-
ically shuts off.

3.5.2 Heating System Pressure Test

If the pressure inside the heating circuit falls below the minimum
pressure for the system (7.5 PSI), the appliance switches off and
the 905PB inner display shows “Low water pressure" to indicate
that it is necessary to restore the correct pressure.

Open the filling valve and check the pressure on the temperature/
pressure gauge of Fig. 42.

The error will disappear when the pressure is back at the right
value. To prevent accidental relief valve openings, fill the heating
circuit slowly.

Temperature/Pressure
Gauge

Fig. W2 Temperature/Pressure Gauge location
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3.6 Boilers' cascade installation and start-up

Appendix L shows an example of Array boilers installed in a cascade of three units. The built-in control system is capable to manage up
to 8 boilers as a single, coordinated heating system. The logical scheme is:

Demand: 0-10V / OpenTherm / On-Off
System sensor D2 is
T outside Cascade system sensi
E"""'"""""""""'"""""""'""""""""""'E;Bﬂér'ééﬁs?a'r"'"""""""""":
1
; :
1
H R?ﬁ4882532 | | Touch Screen 900PB J6 g?))i(llt\aﬂrNrr;aa;ger& Js 1 Iso + Power
T
i Cascade manager| S1=0n |
1
; :
1 . 1
! ————————— Power Supply Js [ :
i S1 = off ! MANAGING
i i BOILER
H 1
1
! Js 90xMN - D3 i
i S1 = off !
1
i Max. 8 burners or units :
1 1
D 8 i
e 1
| Boiler sensor !
: ] :
1 1
i 90xMN - D1 i
H RS485 Touch Screen 900PB J6 Bo)i(ler manager & J8 1 Iso
i RS232 Cascade manager| S1 = off |
i i
1 1
: :

BMS bus | Power Supply Jg | 9OMN-D2 ! DEPENDENT
i S1 =off | BOILER
i i
: :

1 -
i 8 90xMN - D3 i
i S1 = off i
: :
! Max. 8 burners or units 1
D e ]
Max. 8 boilers

Fig. 43 Cascade installation scheme

After the electrical wiring of the Managing controllers of each boiler of the cascade (through the “Cascade link” connections on the Low
voltage terminal strips), the following steps must be done:

3.6.1 Boilers Cascade: Set Boiler Address 3.6.2 Boilers Cascade: Set Power switch S1

Assign the Boiler Address in the Managing boards of each boiler of 0On the Managing controller of the Cascade Managing boiler, the
the cascade, following the path below on the Sevice display: Power Switch S1 must be in ON position (see picture below).

The S1switch must be in OFF position on all other controllers of the
Menu->Setting->Boiler Settings->Boiler Cascade Settings->(73) boilers in the cascade.

Boiler Address

BOILER (73) Boiler BOILER (73) Boiler
Address Address

Managing Managing Dependent 4 Dep. 4

Dependen1r:r1 Dep. 177 Dependen'rc75 Dep. 5

Dependen’rcrz Dep. 2 - Dependenté 7 Dep. 6

Dependen’VcVB Dep. 3 - Dependent? 7 Dep. 7”

Fig. ult Set Powver switch S1
23
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L OPERATION

L.3 Touchscreen control panel menus

L1 Introduction

The information in this Chapter provides a guide to the operation
of the Array Boiler using the Control Panel mounted on the front
of the unit. It is imperative that the initial startup of this unit be
performed by factory trained personnel. Operation prior to ini-
tial startup by factory trained personnel may void the equipment
warranty. In addition, the following WARNINGS and CAUTIONS must
be observed at all times.

m WARNING: Electrical voltages in this system include 120 and 24
volts AC. It must be serviced only by factory certified service
technicians.

m WARNING: Do not attempt to dry fire the unit. Starting the unit
without a full water level can seriously damage the unit and
may result in injury to personnel or property damage. This sit-
uation will void any warranty.

m CAUTION: All of the installation procedures in Chapter "2 Instal-

lation" pag. 6 must be completed before attempting to start
the unit.

L.2 Control panel description

All Array Series Boilers utilize the Touchscreen Control Panel shown
in Fig. 46. This Touchscreen panel contains the basic controls for
monitoring the boiler. All other controls, indicators and displays
necessary to operate, adjust and troubleshoot the boiler are avail-
able on the 905PB inner display shown in Fig. 17.

Additional information on these items is provided in the individ-
ual operating procedures and menu descriptions provided in this
Chapter.

Touch
screen

Fig. u5 Touchscreen Control Panel

pL

The Touchscreen Control Panel incorporates a menu structure
which permits the operator to monitor and set up (basic settings
only) the unit. The menu structure consists of four major screens
and four secondary ones.

L.3.1 Riello Screen

Thursday 2015/08/09 14:18

Qutdoor: 31°C

[ e

Riello Management System

Fig. 46 Riello Screen

The RIELLO logo is the entry point of the Control System. Just touch-
ing it, the system moves to the first operating screen, the Cascade
one.

L.3.2 Cascade Screen

Actual Supply
Temperature

CASCADE MENU
Home

Performance
Stats
Errors

Service
Setting

Back

CH Temperature
Setting

Fig. 47 Cascade Screen

The Cascade screen shows the current configuration of the plant,
made by one or more cascaded boilers.

Through this screen, the following actions can be done:

Adjust the temperature setpoint using the "+" and "-"
buttons;

Access the Boiler screen of the desired boiler, just touching
it on the screen;

Home button: move back to the RIELLO screen;



Performance button: move to the Performance screen of
the cascade;

Stats button: not active;

Errors button: move to the Errors screen;

Service button: move to Service screen;

Settings button: move to Settings screen;

Back button: move to the previous screen.

L.3.3 Boiler Screen

Through this screen, the following actions can be done:
- (Check the status of the modules (ON, OFF, in error);
- See the current supply temperature at the boiler header;
- Access the Module screen of the desired module, just
touching it on the screen;

Use the side buttons to perform the actions listed below:

- Home button: move back to the RIELLO screen;
Performance button: move to the Performance screen of
the boiler;

Stats button: not active;

Errors button: move to the Errors screen;

Service button: move to Service screen;

LWCO TEST button: carry out the Low Water Cut Off function-
ality test;

Back button: move to the previous screen.

Fig. 48 Boiler screen

L.3.4 Module Screen

Through this screen, the following actions can be done:

- See the current value of many parameters: water sup-
ply&return temperature, flue temperature, water flowrate,
fan speed, ionization current, burner and pump status, any
error ON or service required;

Use the side buttons to perform the actions listed below:

Home button: move back to the RIELLO screen;
Performance button: move to the Performance screen of
the module;

Stats button: not active;

Errors button: move to the Errors screen;

Service button: move to Service screen;

MODULE TEST button: move to the Module test screen;
Reset button: clean any Locking error relevant to the mod-
ule;

Back button: move to the previous screen.
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MODULE & MENU

Fig. 49 Module screen

m IMPORTANT: When resetting a Locking error of the Managing
module, the whole boiler will be switched OFF and then re-
started.

L.3.5 Performance Screen

The Control system is able to show the "real time" performance
of the plant, starting from 12 hours before the current time. The
screen shows different information according to the context.

The Cascade Performance screen includes the trend of:
- Current power input;
- Targeted temperature setpoint;
- Current supply temperature.

The Boiler Performance screen includes the trend of:
- Current power input;
- Targeted temperature setpoint;
- Current supply temperature.

The Module Performance screen includes the trend of:
- Current power input;
- Targeted temperature setpoint;
- Current supply temperature.

SASCADE PERFORMANCE

Fig. 50 Performance screen

OPERATION
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L.3.6 Error Screen

For each boiler, the Error screen shows the list of the last 4O errors
occurred on its own modules.

The errors are listed in chronological order, under two categories:
Blocking errors and Locking errors.

MODULE ERRORS

Fig. 51 Error screen

L.3.7 Service Screen

The Service screen shows the main parameters of the Service Re-
minder function.

SERVICE INFO

Fig. 52 Service screen

The Service Reminder will remind the owner/user of the appli-
ance to service the appliance at a specified Service_Interval (fac-
tory setting).

When service is not done within the specified time, a service re-
minder will be shown on the screen, alternating with the normal
status display.

The Service_lInterval can be set as the number of burn hours or
the number of operational (appliance is powered) hours.

This can be done by setting the Service_Hour_Counter (factory) pa-
rameter.

When the Service Reminder is active, the time before service is
actually done is logged by the 900PB (in hours). This time is called
the Service Overdue time. With this log the factory can read back
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how long service was overdue on the system/appliance which can
be useful when handling warranty claims.

A maximum of 15 Service moments can be logged by the 900PB,
when the log is full it will overwrite the oldest log entry.

Each time the Service Reminder is being reset, a new service mo-
ment is counted and the Service Overdue counter will be stored in
the log/history.

There are two types of service reminders: (Normal) Service Re-
minder and Service Shutdown.

The (normal) Service Reminder will only show the service remind-
er message on the screen and will log how many hours the service
is overdue, and the appliance will remain fully operational.

The Service Shutdown has the same functionality as the Service
Reminder but will shut-down the appliance after the specified
Service_Shutdown_Period (factory setting) after the service re-
minder became active (message is displayed).

The owner/user has a warning before the appliance will actually
shutdown. Re-enabling the appliance is only possible by resetting
the Service Reminder (Shutdown) which is done by the installer.

L.3.8 Module Test Screen

This screen is designed to support the installer and service activ-
ities. When pushing the Module Test button on Module screen, a
new set of buttons appears on the left side of the screen.

Fig. 53 Module Test Screen

Setup, adjustments and checks of combustion parameters can be
done using the Low Power, Ignition Power and High Power but-
tons.

In addition, the High Limit button allows to carry out the high limit
temperature switch functionality test.



5 SHUTDOWN

SHUTDOWN

6 ENVIRONMENTAL PROTECTION/DISPOSAL

ﬂ CAUTION: Risk of system damage through frost.

When there is a frost, the heating system can freeze up if it is not
operational, e.g. because of a fault shutdown.

When there is a risk of frost, protect your heating system
against freezing up.

If your heating system has been shut down for several days
due to a fault shutdown and there is a risk of frost, drain
the heating water at the drain & fill valve. Also leave the air
vent valve at the highest point in the system open.

m NOTICE: Risk of system damage through frost.
The heating system can freeze up as a result of a power failure or
if the power has been switched off.
- Check the "Control unit settings" to ensure the system re-
mains operational (especially when there is a risk of frost).

m NOTICE:

- Always keep the oil supply valve shut off if the burner is
shut down for an extended period of time.

5.1 Shutting down the heating system

Shut down your heating system via the control unit. Switching off
the control unit also switches off the burner automatically.

- Set the On/Off switch of the control unit to Off.

- lIsolate the fuel supply to the burner.

5.2 Shutting down the heating system in an

emergency

Only in emergencies, switch OFF the heating system via the boiler
room breaker or the heating system emergency stop switch.

- In dangerous situations, immediately close the main fuel
shut-off valve and the power supply of the heating sys-
tem via the boiler room main breaker or the heating system
emergency stop switch.

- lIsolate the fuel supply to the burner.

- Never put your life at risk. Your own safety is paramount.
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Environmental protection is one of the fundamental company
policies of the RIELLO. We regard quality of performance, economy
and environmental protection as equal objectives.

Environmental protection laws and regulations are strictly ad-
hered to.

To protect the environment, we use the best possible technology
and materials taking into account economic points of view.

Packaging

For the packaging, we participate in the country-specific recycling
systems, which guarantee optimal recycling. All packaging materi-
als used are environmentally-friendly and recyclable.

Old appliances

Old appliances contain resources that should be recycled.

The components are easy to separate and the plastics are marked.
This allows the various components to be sorted for appropriate
recycling or disposal.
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APPENDIX A - WIRING DIAGRAM
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WIRING DIAGRAM - MASTER

FLOWMETER
MIN+MAX GA! J65 b
PRESSURE SAITEH 512 D [ 204 FLUE SENSOR
J94 h
WATER PRESSURE B2 © o Fomm e B
SWITCH 55 b ]| () !
(*) —~ .26—11 - h [ |
3 | |
RETURN T. SENSOR ¢
5613 b i '
FLUE PRESSURE] et se b Excon 4201] SERVICE DISPLAY ! WATER PRESSURE SWITCH !
SWITCH %1 b R =0 ! !
CONDE;\ISATE 821 L n ! } CONDENSATE PRESS. SWITCHSLAVES |
N
PRES. SWITCH ne b : :
JI-8 h | (CONDENSATE PRESS. SWITCH SLAVE 8 ,
JI9 b
J74 __h S : :
J3 b I (@j |
2 b UNIT FLOW TEWP. ” | |
5 J122 b >
o e :
4 b > SAFETY LIMIT
‘ 24 b WATER THERM g
124 J81b )
T
IE T i 2 =] L
S )| o ol eodag EEerr | B i3
2 it 5 g O/ 0y || (B0 | | J6 @@@@@@@L L] e fi4
T ues TR 710 79

%
FAN

&
J1 J2 o

LI T 1]

o I5 I3 = Fl —
SE L m@mg& @ HeEEH s
o| 55| | |oeinm ooalfiinng)
] LT |
pe o202 V0 s commecron
4 g [
S
NEa— T { POWERSUPPLY =
32 4‘_4
S 0] o T o]
Mo
L1+ = 107 R el =
X »RELAY R1-A1 et |
B 000y ] | e |
L »RELAY R1-A2 =
vV ARGUS LINK B 512
PARALLEL CONNECTION SLAVE 253/4 113 4 g
J2-1 gr nd
[ NN 442 bl L D [;] D
J4- N
J4-6 bl N
J4-5  grey
a4 h
A br
J5-2 w
J5-1 bl

29



APPENDIX

WIRING DIAGRAM -SLAVE2 /3 /4L

J122 b
J125_h [ [202]||UNIT FLOW TEMP.
ST o= 217 SAFETY LIMIT WATER THERMOSTAT
8 h @8 o FLOWMETER
J”ﬂ.sm b ‘K‘]@‘ ,,,,,,,,,,,,,,,,,,,,,
ECEE FLUE PRESS. SWITCH+ |
! g CONDENSATE PRESS. SWITCH !
J-2_b
75 1 g FORSLAVE2/3 1
Lo ____ o
T T FLUE TEMP. SENSOR
| OnlyONSlave4 N 810 h UNIT RETURN
: OnIyONBilgvM ! P N N 33 B0 eyp sensor
| |
| A |
| 2[4 | 68 _h Png @@
1 1 J6-1 b in
=| =l J62 bl Pin§
: a3 e
Lo N
3] GASVALVE
J m g = T [ =
ARGUSLINK 411520 — oLy e o)
— o B| 8
=
J12 J
O
=
SLAVE 2/3/4 -
o=
]
< POWER SUPPLY
<
=
J3 J1 J2 216
15 1 Fl —— —— -
==l = ] =
ae mooun| EAN =
G} ] WDW mmgmm
T 2
K
4
R s — —
; w
) 1) 52 W S T A
IDDDD) Iy ) 51
w 1 i w
J1-5 bl
J1w

30




APPENDIX

APPENDIX B - SIZE AND CONNECTIONS
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ARRAY AR 2000
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APPENDIX C - CONNECTION DIAGRAM

APPENDIX

CONNECTION DIAGRAM 905MN CONTROL BOARD
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0-10V input ©7]J49-1
0V(GND) o 1493
Open Thermostat interface or —©1 |J9-2
Room Thermostat ON/OFF P
24VDC < M
©~ |J10-1
© 4102
©+]J10-5
©11J10-6
REMOTE COMM. ©1 | J6-1
DISPLAY J6-8
‘ J6-2
J6-9
PROG. INPUT 5: J6-3
T_Return J6-10
DHW_Stat
J6-4
T_DHW_Out/T_Store J6-11
T_Flue_1 (sensor) J6-5
(Flue gas sensor/switch) J6-12
PROG. INPUT 7: J6-6
T_System J6-13
J6-7
T_Outdoor J6-14
Flue Pressure switch J7-2
in serie with J7-3
Condensate Pressure switch
PROG INPUT 2 J7-6
Heat_Exchanger_Flow sensor J7-7
J7-8
PROG INPUT 3: J7-9
Gas Pressure switch (NC) J7-10
PROG INPUT 8: J7-2
Water Pressure switch (NC) J7-4
J7-1
General Pump Control o |J7-5
J7-10
Safety Limit (ECO) J1241
24VDC J12-4
J12-2
T_Supply_1
PR J12:5
PROG INPUT 4: J12-3
Air Damper feedback J12-6
Low Water Cut Off 1 i O |J11-1
(Safe) o——WCOIGND 11 y1-3
Low Water Cut Off 2 OO |IN-2
(Not functional) o— 1 |J114
) O————0|J8-1
AL-BUS/PC Connection o |8-2

"Extra 5V sensor supply is optional,

not together with 0-10V
* Only for Cascade systems

906MN1X_3Rd

DIPSWITCH

y

o

rO——  PE

oL § L
i
5 L

foO——— L
tO———+——— N

Lo PWM

L) L02ovac)

| ) Nzovac)

HALL

HALL supply

S & &
— | |= |

Ignition

Spark Return

MAINS SUPPLY
(120VAC, 60Hz)

CONFIG. 1:
3-WAY DHW

PROG. OUTPUT 1
1) DHW Pump

2) Filling Valve

3) System Pump*

4) Alarm Relay

5) LPG Tank

Air Damper

CLASSA
GENERAL PUMP
with Relay

PROG. OUTPUT 2

1) Ext. Igniter
2) Alarm Relay
3) LPG Tank

FAN
options:

Fan 230VAC
PWM interface

GAS VALVE
(120VrAC)

33




APPENDIX

CONNECTION DIAGRAM 905PB DISPLAY

AL-BUS

AL-BUS

RS485 / Mod BUS o%@

oO———0+
o*(&
OL(G

AL

+24V ©

J25-1
J25-2
J25-3
J25-4

0| J25-5

J25-6

PBOX_3R

J7-01
J7-02

CONNECTION DIAGRAM 905TS (Touchscreen) AND 905PB DISPLAY

905PB05_3R

Connector Function

J7 PC interface

J25 Connection to MN control/Modbus

905PB05_3R Display: RJ-11 Connector:

: GND/VSS
: ModBus_B (= Data -)
: ModBus_A (= Data +)
:AL_Comm
: VSS

1 +24V

DO WWN =

:I- To 905MN

J25 Wire Colors:
j25-1:  Grey
j25-2:  Black
j25-3: Green
j25-4:  Yellow
j25-5: Red
j25-6: Blue

T e o = =S

AL-BUS

Modbus connection diagram between the 900PB and 900TS

Pins on connector COM1 of the 900TS:
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Primary connection to 900PB:

Communication |Pin Function Connect to

5 GND 900 PB (J25-1)
COM2 7 RS 485 + 900 PB (J25-3)
(Master)

8 RS 485 - 900 PB (J25-2)

Optional secondary interface:

Communication |Pin Function Connect to
External
comn 2 RS 232 RXD Adapter RS 485
External
(Slave) 3 RS 232 TXD Adapter RS 485
5 GND




APPENDIX D - TECHNICAL DATA

APPENDIX

Unit AR 1000 AR 1500 AR 2000
Boiler Category ASME Sect.lV
Type of Gas Natural Gas, Propane
Max inout rate BTU/hr 1,000,000 1,500,000 2,000,000
P () (293) (440) (586)
Min inout rate BTU/hr 100,000 100,000 100,000
P (i) (29) (29) (29)
Turndown Rate 10:1 151 20:1
Gas Connections (NPT) @ Inch 1.5" 1.5" 1.5"
Inch W.C. 20 20 20
Max. NG Pressure
(mbar) (50) (50) (50)
Inch W.C. 3.5 3.5 3.5
Min. NG Pressure
(mbar) (8.7) (8.7) (8.7
Inch W.C. 20 20 20
Max. LPG Pressure
(mbar) (50) (50) (50)
Inch W.C. 8 8 8
Min. LPG Pressure
(mbar) (19.9) (19.9) (19.9)
€02 Working Range (NG) % 8.5-9.5 8.5-9.5 8.5 -9.5
Water Connections @ Inch 3" 3" L"
Max. Allowable Working Pressure PSI 80 80 80
(MAWP) (bar) (5.5) (5.5) (5.5)
Gallon 12 18 24
Water Volume .
(liter) (ue) (69) (92)
. . @ Inch 6 6 6
Vent/Air Intake Connections
(@ mm) (160) (160) (160)
Vent Materials CPVC, PVC, PP, Stainless Steel AL29-4C
Max operating temperature °F 194 194 190
P g temp (°0) (90) (90) (90)
°F 210 210 210
Max HE allowable temperature
P 0 (98.9) (98.9) (98.9)
Ambient storage temperature °F > 10158 > 10158 > 10158
getemp 0 (15 to 70) (15 to 70) (15 to 70)
Ambient functioning °F 32t0 120 32t0 120 32to0 120
temperature (°0 (0to19) (0to 19) (0to 19)
SQFT 43 43 L3
Surface heat exchanger per module
gerp (m?) (] (] (™
Standard Listings & Approvals ETL, ASME, AHRI
Electrical Req. 120V/1PH/60Hz 1.5 FLA* 17.2 FLA* 23 FLA*
Ibs 992 1212 1543
Weight (d
ght (dry) (kg) (450) (550) (700)
Dimension WxHxD Inch 33.3X67.2X60.8 33.3X67.2X60.8 33.3X83X60.8
(mm) (8L5X1TOTX154LL) (8L5X1TOTXI5LL) 8L5X2108X15LL)

(*) FLA (Full Load Amperage) - maximum current drawn by the boiler if all pumps reach rated horsepower
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APPENDIX E - STRUCTURE
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ltem Description Q.ty ltem Description Q.ty
1 Outer frame 1 25 Burner head 0-ring 1
2 Leg L 26 Burner flange (outer) 1
3 Fan 8 27 Burner gasket 1
L Supply pipe 8 28 Sight glass combustion 1
5 Purge valve 8 29 Ingiter 1
6 Gas pipe 8 30 Burner tube 1
7 Gas valve 8 31 Burner flange (inner) 1
8 Heat exchanger 8 32 Gasket burner flange 1
9 Pump 8 33 Fan 1
10 Water shutoff valve 8 34 Brass connection 1
n Flow meter 8 35 Brass fitting 1
12 Flue pipe 8 36 Flange (2") 1
13 Gas shutoff valve 8 37 Check valve 1
4 Inner frame 1 38 Pump 1
15 Vertical return manifold 1 39 Flange (11/2") 1
16 Condensate trap 8 Lo Flue plastic flange 8
17 Horizontal return manifold 8 L Flue pipe 8
18 Relief valve 8 L2 90° bend (PP) 8
19 Gas connection 1 43 Clapet seal (EPDM) 8
20 Air intake 1 L4 Clapet valve 8
21 Venting connection 1 L5 Vertical flue manifold 1
22 Vertical supply manifold 1 L6 Condensate pipe outlet 1
23 Condensate drain 1 L7 Condensate trap 1
24 Relief valve drain 1 L8 Condensate pipe inlet 1

37




APPENDIX

APPENDIX F - MAINTENANCE

A qualified and adequately trained technician must perform the
inspection as specified in these instructions and in the Service
Manual (provided separately) before each heating season and at
regular intervals.

Servicing, inspection and adjustment must be done by a trained
technician in accordance with all applicable local and national
codes. Improper servicing or adjustment could damage the boiler
and result in equipment damage or a dangerous condition!

MAINTENANCE / INSPECTION SCHEDULE

Time interval Maintenance

Annually Ver_lfy the cleanliness of the area around the
boiler

Annually Check the pressure of the hydraulic system
Check vent piping and verify if leaks are

Annually present

Annually Check air piping and verify if leaks are pres-
ent

Annually Check relief valve

Monthly  (follow

local, state, federal
or local authority
having jurisdiction
guidelines)

Every two months
Every two months
Every six months

Verify the condensate discharge system

Test low water cut off
Verify the reset button of low water cut off
Check all piping (gas and water) for leaks

_EgadsonOf heating Shut off the boiler
Annually * Combustion test
Verify condition of flue and air system (in-
*
Annually cluding Venturi and fan)
Annually * Check ignition electrode
Cleaning the combustion chamber (includ-
*
Annually ing the burner tube)
Annually * Clean condensate discharge
Annually * Safety block check, modulation range check,
y gas valve closing after burner stop
Annually * Check control parameters
Annually * Check for gas piping leak
Annually * Check wiring and connection
Annually * Verify startup
Annually * Verify the flame
Annually * Check relief valve
Annually * Inspect the burner gasket

(*) Annually or every 2000 hours. Whichever occurs first.
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GAS LEAKING INSPECTION
Verify all gas piping to ensure that there are no leaks.

ﬂ DANGER: To verify the gas leaks use a soap solution or a gas
leak detector. Do not use methods that can cause explosions!

CHECK EXHAUST AND COMBUSTION AIR PIPE SYSTEM

Clear vent systems of any obstructions, corrosion, physical dam-
age, water stains, rust. Verify the connection between the single
components.

Verify the outside terminations are clear. Clean the screens and the
louvers if there is any debris.

INSPECTION OF IGNITION ELECTRODE
Verify that the electrode is clean of deposits and use a dollar bill or
other material to remove deposits as required.

0.118"-0.197 i

e\

Fig. 54 Inspection of ignition electrode

)

0.315" - 0.394"

No. Description

Burner tube
Ignition electrode

CHECKING FOR WIRING AND CONNECTIONS

Check that all wiring is securely fastened and in good condition
without any cracking or alteration of isolation or presence of cor-
rosion in metallic connection.

BURNER GASKET INSPECTION

You must maintain the boiler as outlined in this manual and have
the boiler started up and serviced at least annually by a qualified
service technician to ensure boiler/system reliability.

This includes a combustion test and the cleaning of the combus-
tion chamber.

When disassembling the heat exchanger it is crucial to inspect the
Burner Gasket (green: part number 7738004985) for damage.

It is @ must to replace the burner gasket when servicing and re-
quired if there is any signs of wear, deformity or discoloration of
the gasket and in any case not later than every two years.



APPENDIX G - HEAD AVAILABLE FOR THE SYSTEM

APPENDIX

HEAD AVAILABLE (NO GLYCOL)

Array AT = 36°F AT = 45°F
AR 1000 7,5t 15,5ft

AR 1500 7,5ft 15,5t

AR 2000 7,5t 15,5ft
HEAD AVAILABLE (65% GLYCOL)

Array AT = 36°F AT = 45°F
AR 1000 7,5t 15,5ft

AR 1500 7,5t 15,5ft

AR 2000 7,5t 15,5ft
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APPENDIX

APPENDIX H - DE-RATING FOR ALTITUDE INSTALLATION

When the appliance is installed at an altitude higher than 2000 ft, the fan speed must be set to the top of the available range in any
case and a de-rating of the input capacity must be considered in function of the altitude combined with the total length of the vent

and combustion air pipe as reported in the following table (input BTU/hr

ARRAY AR 1000
Altitude (ft) From 0% to 25% From 25% to 50% From 50% to 75% From 75% to 100%
0-2000 1000000 1000000 1000000 1000000
3000 917896 901967 886035 870105
4000 887540 872047 856645 841243
5000 857004 842131 827256 812383
6000 826557 812212 797866 783520
7000 796112 782296 768478 75L661
8000 765665 752376 739087 725800
9000 735220 722461 709701 696939
10000 704773 692541 680310 668078

ARRAY AR 1500
Altitude (ft) From 0% to 25% From 25% to 50% From 50% to 75% From 75% to 100%
0-2000 1500000 1500000 1500000 1500000
3000 1376845 1352950 1329053 1305158
L4000 133174 1308071 1284967 1261864
5000 1285507 1263197 1240885 1218575
6000 1239836 1218318 1196799 175281
7000 1oL169 n7344L 152176 1131992
8000 148498 1128565 1108631 1088700
9000 1102831 1083691 1064551 1045409
10000 1057160 1038812 1020466 1002117

ARRAY AR 2000
Altitude (ft) From 0% to 25% From 25% to 50% From 50% to 75% From 75% to 100%
0-2000 2000000 2000000 2000000 2000000
3000 1835793 1803934 1772070 174021
4000 1774899 1744094 1713290 1682485
5000 1714009 1684263 1654513 1624767
6000 1653115 1624424 1595732 1567041
7000 1592225 1564592 1536955 1509323
8000 1531331 1504753 478175 1451600
9000 1470441 L44921 1419402 1393878
10000 1409547 1385082 1360621 1336256

To calculate the de-rating of the input capacity follow this example:

We have an ARRAY AR 1500 boiler installed at 5400 ft with a 6" flue system. The equivalent length of the vent pipe installed is 55 ft.

The equivalent length of the air combustion pipe installed is 35 ft.

The total equivalent length of the flue system is 55+35 = 90 ft. The maximum equivalent length for this type of installation is 100 ft (see

section 2.13).

The % range is 901100 = 90%. This value is within the 75% and 100%.

Now the correct de-rating value is given from the value of the fourth column (From 75% to 100%) of the Array 1500 table that crosses

the row with 6000 ft: 1175281 BTU/hr.
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APPENDIX | - EFFICIENCY CURVES

ARRAY AR 1000, AR 1500, AR 2000

3 100%
[
.g N\
= *s — 100% input
W 98% ‘\:.\ binput| |
© .
§ \Q\ - = = 30% input
N o
= 96% SN — = 20% input —

SN\,
\\\
94% N
\
92% AN

\\ \.
\\ \.
90% A

9 N
\\ -~ o . ~
&. -— e -
88% —
80%
70 80 90 100 110 120 130 140 150 160 170

Return water temperature (°F) @36 Degree Rise
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APPENDIX

APPENDIX J - TROUBLESHOOTING TABLE

LOCKOUT CODES
Error no. |Error Description Checks Solutions
0 E2PROM_READ_ERROR Internal software error Replace the power control
board
1 IGNIT_ERROR Three unsuccessful ignition a- Check gas supply pres- a- If the gas supply pres-
attempts in a row sure; sure is incorrect, it must
b- Check ignition spark; be adjusted to the correct
c- Correct amount of air; pressure;
d-Check for120VAC at the gas | b- If spark is not present
valve. check for correct ignition
electrode position;
c- If the combustion air
pressure is incorrect, inspect
the vent system and elimi-
nate any obstructions;
d- If the voltage to the gas
valve is not 120Vac the pow-
er control board must be
replaced.
2 GV_RELAY_ERROR Failure detected in the GV a- Check the integrity of the | a- If wires are damaged,
(Gas Valve) relay wire connections between replace them
gas valve and control board. | b- If wires are ok, replace
the gas
valve or the power control
board.
3 SAFETY_RELAY_ERROR Failure detected in the Safe- Replace the power control
ty relay board
L BLOCKING_TOO_LONG Control had a blocking error | Press RESET button to Remove the cause of the
for more than 20 hours display the Blocking error Blocking
description error
5 FAN_ERROR_NOT_RUNNING Fan is not running for more | a- Check for 120 Vac power a- If no 120 VAC voltage is
than 60 seconds connection of the fan. present, replace the power
b- Check PWM connection of | control board;
the fan. b- If no PWM signal is pres-
ent, replace power control
board;
c- Replace the fan.
6 FAN_ERROR_TOO_SLOW Fan runs too slow for more
than 60 seconds
7 FAN_ERROR_TOQ_FAST Fan runs too fast for more
than 60 seconds
8 RAM_ERROR Internal software error Replace the power control
board
9 WRONG_EEPROM_SIGNATURE | Contents of E2PROM is not up Replace the power control
to date board
10 E2PROM_ERROR Wrong safety parameters in Replace the power control
E2PROM board
n STATE_ERROR Internal software error Replace the power control
board
12 ROM_ERROR Internal software error Replace the power control
board
13 APS_NOT_OPEN Air pressure switch not
working
| APS_NQOT_CLOSED Air pressure switch not
working
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Error no.

Error

Description

Checks

Solutions

15

17

18

19

20

21

22

23

2

25

26

27

28
29
30

31

32

33

34
35

MAX_TEMP_ERROR

STACK_ERROR
INSTRUCTION_ERROR
ION_CHECK_FAILED

FLAME_OUT_TOO_LATE

FLAME_BEFORE_IGNIT

TOO_MANY_FLAME_LOSS

CORRUPTED_ERROR_NR

FLUE_SWITCH_NOT_CLOSING

TSUPPLY_DIFF_ERROR

TFLUE_DIFF_ERROR

FILLING_TOO_MUCH

FILL_TIME_ERROR
PSM_ERROR
REGISTER_ERROR

T_EXCHANGE_LOCK_ERROR

T_EXCHANGE_DIFF_ERROR

LWCO_1_ERROR

LWCO_2_ERROR
GAS_PRESSURE_ERROR

The external overheat pro-
tection is enabled or the
T_Supply sensor measures a
temperature of over

100°C (212°F)

Internal software error
Internal software error
Internal software error

Flame still present 10 sec-
onds after closing the gas
valve

Flame is detected before
ignition

Three times flame lost
during 1 demand

Error code RAM byte was
corrupted to an unknown
error code

The blocked flue sensor is
not closed within 10 minutes

The 2 supply sensors deviate
too much for more than 60
seconds

The 2 flue sensors deviate
too much for more than 60
seconds

Too many automated filling
attempts in a short time
period

Filling takes too long
Internal software error
Internal software error

Exchange temperature
exceeded the maximum
temperature

The 2 exchange sensors
deviate too much for more
than 60 seconds

Low Water Cut Off 1 error

Low Water Cut Off 2 error
Flue pressure switch is open
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a- Check the pump to verify
the flow circulation;

b- Check if the valves on
hydraulic circuit are open;
c- Check the high limit
switch.

a- Check the integrity of

the wire connections of the
spark and the earth on heat
exchanger

b- check ionisation signal
while running

Check the LWCO

NA

a- Change the pump or
restart it;

b- Open the valves on hy-
draulic circuit;

c- Change the high limit
switch.

Replace the power control
board

Replace the power control
board

Replace the power control
board

Replace the gas valve

Replace the gas valve

a- If wires are damaged,
replace them

b- check for proper com-
bustion settings - if correct
replace spark/flamerod.

Replace the power control
board

a- Verify water is in the
boiler.

b- Verify good connection
between control module
and low water probe.

NA
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Error no. |Error Description Checks Solutions
36 AIR_DAMPER_LOCKING Air Damper feedback is not
received when the relative
output is closed for the
fourth time.
37 FLUE_PRESSURE_LOCKING Flue pressure switch is
closed for the fourth time.
BLOCKING ERRORS
Error no. | Error Description Checks Solutions
100 WD_ERROR_RAM Internal software error Egglr?jce the power control
101 WD_ERROR_ROM Internal software error Egglrzce the power control
102 WD_ERROR_STACK Internal software error E?ngr?:lce the power control
103 WD_ERROR_REGISTER Internal software error Eiglr?:lce the power control
104 WD_ERROR_XRL Internal software error Egglrz:\jce the power control
a- Change the pump or
. restart it;
e heck e U 1O VerY |5, Gpen e valves on y-
Supply temperature exceeds b- Check if the valvés on draulic circuit;
105 HIGH_TEMP_ERROR 10°C (230°F) with gas valve hvdraulic circuit are open: c- Verify that the tempera-
closed CY Check the suppl tepm-' ture sensor has the correct
erature sensorpp y resistance values. If values
P ’ are incorrect sensor must be
replaced.
106 REFHI_TOO_HIGH Internal software error tR)gglra:jce the power control
107 REFHI_TOO_LOW Internal software error Egglrzce the power control
108 REFLO_TOO_HIGH Internal software error Eﬁglr?jce the power control
109 REFLO_TOO_LOW Internal software error Egglrzce the power control
10 REFHI2_TOO_HIGH Internal software error tR)g[a)lr?jce the power control
1M REFHI2_TOO_LOW Internal software error Egglr‘zce the power control
12 REFLO2_TOO_HIGH Internal software error Eiglr?jce the power control
13 REFLO2_TOO_LOW Internal software error Egglrzce the power control
Flame is detected in a state
14 FALSE_FLAME in which no flame is allowed Egg:%ce the power control
to be seen
15 LOW_WATER_PRESSURE_ERROR | Low water pressure error
16 ;%VRV—WATER—PRESSURE—SEN_ Low water pressure
nr BLOCKED_DRAIN Blocked drain switch is active
Watchdog communication Replace the power control
18 WD_COMM_ERROR error board
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Error no. |Error Description Checks Solutions
a- If the wiring is damaged,
_ . . replace it;
\?vircehcicrt(r}sftilgrﬁi-gnty of the b- Verify that the tempera-
19 RETURN_OPEN Return sensor open b- Check the retu'rn tem- ture sensor has the correct
erature sensor resistance values. If values
P ’ are incorrect sensor must be
replaced.
a- If the wiring is damaged,
- ; : replace it;
&irghc%cglﬁgailggi‘_g”ty of the b- Verify that the tempera-
120 SUPPLY_OPEN Supply sensor open ! ture sensor has the correct

121

122

123
24

125

126

127

128

129

130
131

132

SUPPLY2_OPEN

DHW_OPEN

FLUE_OPEN
FLUE2_OPEN

OUTDOOR_OPEN

RETURN_SHORTED

SUPPLY_SHORTED

SUPPLY2_SHORTED

DHW_SHORTED

FLUE_SHORTED
FLUE2_SHORTED

OUTDOOR_SHORTED

Supply2 sensor open

DHW sensor open

Flue sensor open
Flue2 sensor open

Outdoor sensor open

Return sensor shorted

Supply sensor shorted

Supply2 sensor shorted

DHW sensor shorted

Flue sensor shorted
Flue2 sensor shorted

Outdoor sensor shorted

L5

b- Check the supply tem-
perature sensor.

a- Check the integrity of the
wire connections;

b- Check the DHW tempera-
ture sensor.

a- Check the integrity of the
wire connections;

b- Check the Outdoor tem-
perature sensor.

a- Check the integrity of the
wire connections;

b- Check the return tem-
perature sensor.

a- Check the integrity of the
wire connections;

b- Check the supply tem-
perature sensor.

a- Check the integrity of the
wire connections;

b- Check the DHW tempera-
ture sensor.

a- Check the integrity of the
wire connections;

b- Check the Outdoor tem-
perature sensor.

resistance values. If values
are incorrect sensor must be
replaced.

a- If the wiring is damaged,
replace it;

b- Verify that the tempera-
ture sensor has the correct
resistance values. If values
are incorrect sensor must be
replaced.

a- If the wiring is damaged,
replace it;

b- Verify that the tempera-
ture sensor has the correct
resistance values. If values
are incorrect sensor must be
replaced.

a- If the wiring is damaged,
replace it;

b- Verify that the tempera-
ture sensor has the correct
resistance values. If values
are incorrect sensor must be
replaced.

a- If the wiring is damaged,
replace it;

b- Verify that the tempera-
ture sensor has the correct
resistance values. If values
are incorrect sensor must be
replaced.

a- If the wiring is damaged,
replace it;

b- Verify that the tempera-
ture sensor has the correct
resistance values. If values
are incorrect sensor must be
replaced.

a- If the wiring is damaged,
replace it;

b- Verify that the tempera-
ture sensor has the correct
resistance values. If values
are incorrect sensor must be
replaced.
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Error no. | Error Description Checks Solutions
Too many resets in a short
133 RESET_BUTTON_ERROR time period
135 T_EXCHANGE_BLOCK_ERROR | DXchange temperature ex-
- - - ceeded 90°C
136 T_CHIMNEY_OPEN Chimney sensor open
137 T_EXCHANGE1_OPEN Exchange 1 sensor open
138 T_EXCHANGE2_OPEN Exchange 2 sensor open
139 T_SELECTION1_OPEN Selection 1 sensor open
40 T_SELECTION2_OPEN Selection 2 sensor open
i T_SELECTION3_OPEN Selection 3 sensor open
L2 T_OPTIONAL1_OPEN Optional 1 sensor open
3 T_OPTIONAL2_OPEN Optional 2 sensor open
1N T_AMBIENT_OPEN Ambient sensor open
5 T_CHIMNEY_CLOSED Chimney sensor shorted
46 T_EXCHANGE1_CLOSED Exchange 1 sensor shorted
LI T_EXCHANGE2_CLOSED Exchange 2 sensor shorted
8 T_SELECTION1_CLOSED Selection 1 sensor shorted
1) T_SELECTION2_CLOSED Selection 2 sensor shorted
150 T_SELECTION3_CLOSED Selection 3 sensor shorted
151 T_OPTIONAL1_CLOSED Optional 1 sensor shorted
152 T_OPTIONAL2_CLOSED Optional 2 sensor shorted
153 T_AMBIENT_CLOSED Ambient sensor shorted
Watchdog fan configuration
154 WD_CONFIG_ERROR setting error
a- Remove any obstructions
a- Check for any obstruction |from the exhaust system;
. . in the exhaust system; b- Remove any obstruction
155 FLUE_PRESSURE_ERROR Flue pressure switch is closed b- Check the condensate from condensate discharge
discharge. and verify if the condensate
can flow freely.
Air Damper feedback is not
156 AIR_DAMPER_ERROR received when the relevant
output is closed
Secondary circuit supply
157 T_SECONDARY_SUPPLY_OPEN sensor open
Secondary circuit return sen-
158 T_SECONDARY_RETURN_OPEN sor open
Secondary circuit supply
159 T_SECONDARY_SUPPLY_CLOSED sensor shorted
Secondary circuit return sen-
160 T_SECONDARY_RETURN_CLOSED sor shorted
Pressure is too low, demand
has stopped but no error
161 FILL_WARNING needed to be stored at this
time
Flue is blocked, demand
needs to be stopped with
162 FLUE_BLOCKED fan at ignition speed
but no error needed to be
stored at this time
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Error no.

Error

Description

Checks

Solutions

163

LOWEXFLOW_PROTECTION

Flow is too low, demand
needs to be stopped with
fan at ignition speed

but no error needed to be
stored at this time

WARNINGS

Error no.

Error

Description

Checks

Solutions

200

201

202

203

204

CC_LOSS_COMMUNICATION

CC_LOSS_BOILER_COMM

OUTDOOR_WRONG

T_SYSTEM_WRONG

T_CASCADE_WRONG

Cascade System: Leading
burner lost communication
with one of the depending
burners

Cascade System: Leading
boiler lost communication
with one of the depending
boilers

Outdoor sensor is open or
shorted

T_System sensor is open or
shorted

T_Cascade sensor is open or
shorted
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APPENDIX K - CASCADE INSTALLATION (EXAMPLE DRAWING)
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APPENDIX L - LADDER DIAGRAM

MAIN POWER-Model

120V 1PH
L1 N PE
100 T T O
x’ D31 &
101 Q\-————-
F1 R1
102 N | | PUMP 1
) 11714
[ 403
R1
103 L2, 1l bz
403
104
F2 R2
105 O‘Qc R PUMP 2
) 11 174
| 4an
R2
106 O\Q“C 21: 124
4an
107
F3 R3
108 O\QC s PUMP 3
) 11 ' 14
I 414
R3
109 L2, 1l bz
414
110
N R4
m o\mc ] | PUMP 4 PE|
) 11174
| 47
L N R4
112 L2 1l bz
47
13
14
115
116
17
118
119
120
121
i} PE
122 to 123200 to 200 t 123200 145
u] PE

Lo
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MASTER SLAVE POWER-Model

200

201

202

203

204

205

206

207

208

209

210

21

212

213

214

215

216

217

218

219

220

221

L

L1

1 N PE
‘fLr10m 122 from 12%1 ggm 122
OFFSWE)N SWw1
bl 201 _\ﬁ
0 (o, 0 (o,
201
MASTER—J1 [ ;I, ]
N
OFI-SWZON SwW2
b 204 ke
0 (o, 0 (o,
204
SLAVE 21 [ l ]
PE
OFI-SW%N SW3
2 207 1=
0 (o, 0 (o,
207
SLAVE 3—J1 ] ;I, ]
OFI-SW46N SW4
bl 210 i
O O O O
210
SLAVE 4—J1 l ]
TAGNAME DESCRIPTION REF
Swi MASTER ON/OFF SWITCH 201
Swe SLAVE 2 ON/OFF SWITCH (204
SW3 SLAVE 3 ON/OFF SWITCH (207
Sw4 SLAVE 4 ON/OFF SWITCH 210
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J2 CONNECTIONS-Model

APPENDIX

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

MASTER J2

FAN

1 >
111
22— N
102

31
. >GAs VALVE
5
6
SLAVE 2-J2
) >FAN
2
3

GAS VALVE
4 >
5
6
SLAVE 3-J2
] FAN
1 >
2
3

AS VALVE
4 >G

SLAVE 4-J2

FAN

1

GAS VALVE

>
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J3 CONNECTIONS-Model

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

107
N
104
f— N
110
s———————n
R1
. e\
AN A2
101
s——— N
113
o————— N
106
N
112
s—— N
9
103
|
SLAVE 2-43 R2
R )
AT A2
9
SLAVE 3-43 R3
R )
AN A2
9
SLAVE 4-43 R4
. e\
AN A2

R1
TL[TYPE[T2[REF.
AL| P _|A2[403
1] 4r [14]102
21] 4r |24]103

R2
TL[TYPE[T2[REF
ALl P |A2[41l
11| 4+ [14]105
21| 4r |24]106

R3
TL[TYPE[T2[REF
ALl P _|A2[414
11| 4+ [14]108
21| 4r |24]109

R4
TL[TYPE[T2[REF
ALl P [A2[417
1] 4+ [14] 101
21| 4r |e4[112
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J4. CONNECTIONS-Model

APPENDIX

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

MASTER J4 FAN 211
— '
1 4
FAN 216
2
3
4 2
5 1
6 5
—J —J
SLAVE 2-J4 FAN 211
— '
1 4
FAN 216
2
3
4 2
5 1
6 5
—J —J
SLAVE 3-J4 FAN 211
— '
1 4
FAN 216
2
3
4 2
5 1
6 5
—J —J

5008

FAN 211

pa—

FAN 216

4
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J5 CONNECTIONS-Model

600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

1

1

1

1

MASTER J5 213 GAS VALVE
1
2
3
4
SLAVE 2-J5 213 GAS VALVE
1
2
3
4
SLAVE 3-J5 213 GAS VALVE
1
2
3
4
SLAVE 4-J5 213 GAS VALVE
1
2
3
4
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J6 CONNECTIONS-Model

APPENDIX

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

MASTER J6 DISPLAY
1 3
2 5
3 >RErURN T. SENSOR 6
9

4

5 >FL|.|E SENSOR
7

6
5

7

8

9

10 RETURN T. SENSOR
10

11

12 >FLUE SENSOR
8

13
6

14

to 904

6-8  J6-1

SLAVE 2-J6 DISPLAY
1 3
2 5
3 >RE|'URN T. SENSOR 6

FLUE SENSOR
S5—>

RETURN T. SENSOR
>

12 >FLUE SENSOR

_SLAVE 3-J6 DISPLAY
1 3
2 5
sl s RETURN T. SENSOR 6
.

5 —>>FLUE SENSOR
6
7
8
9

10—>>REI'URN T. SENSOR
1
12 —>>FLUE SENSOR
13
14
SLAVE 4-J6 DISPLAY
1 3
2 S5
3 —>>REI'URN T. SENSOR 6

S5—————— >

FLUE SENSOR

1>

72>

RETURN T. SENSOR

FLUE SENSOR
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J7 CONNECTIONS-Model

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

MASTER J7

1

FLUE PRESSURE SWITCH

P3 P2 P1

=T mt =T

FLOWMETER

—_—

MIN/MAX GAS PRESSURE,

1 (

1

SLAVE 2-J7

FLUE PRESSURE SWITCH

FLOWMETER

—

MIN/MAX GAS PRESSURE,

1 (

S

1

LAVE 3-J7

FLUE PRESSURE SWITCH

FLOWMETER

—

) (

MIN/MAX GAS PRESSURE

S

1

LAVE 4-J7

FLUE PRESSURE SWITCH

FLOWMETER

pa—

1 (

MIN/MAX GAS PRESSURE

TAGNAME DESCRIPTION REF
P1 WATER PRESSURE SWITCH 803
P2 CONDENSATE PRESSURE SWITCH SLAVE 4 |803
P3 CONDENSATE PRESSURE SWITCH SLAVE 8 |803
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J8-J9 CONNECTIONS-Model

MASTER J8
1
900 1 |
2
901 2 {1
902
SLAVE 2-48
903 T J6—1 J6-1 17
from 710 I:|RX
J6-8 J6-8 18
904 2 TOUCHSCREEN —0 BMS RS232
L] from 710 L
19
905 —DGND
SLAVE 3—-J8
906 1
907 2 —
908
SLAVE 4-48
909 1 11
910 2 2|2
911
912
MASTER J9 SLAVE 3-J9
I " =
913 L e I 1
11
914 2 — 2
13
915 3G— N 3
12
916 4N 4
917
SLAVE 2-49 SLAVE 4-J9
918 1 1
919 2 2
920 3 3
921 4 4
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J10-J11 CONNECTIONS-Model

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

_yASTER J10 _§LAVE 2-J10 _§LAVE 3—-J10
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6
7 7 7 7
8 8 8 8

_MASTER J11 _SLAVE 3-J11
} 2@‘: >LWCO }

2 2

3 3

4 4

SLAVE 2—-J11 SLAVE 4-—-J11

] ]

2 2

3 3

4 4
TAGNAME DESCRIPTION REF
PA AIR PRESSURE 1011

SLAVE 4-J10
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J12 CONNECTIONS-Model

MASTER J12 212 SAFETY LIMIT SLAVE 4-J12 212 SAFETY LIMT
1100 1 1 1 1
1101 4 2 4 2
3
1102 33— 3
202 UNIT FLOW TEMP 202 UNIT FLOW TEMP
1103 2 1 2 1
1104 5 2 5 2
4
1105 6 —1 6
1106
SLAVE 2-412 212 SAFETY LIMIT
1107 1 1
1108 4 2
1109 3
202 UNIT FLOW TEMP
1110 2 1
1111 5 2
1112 6
1113
SLAVE 3—-d12 212 SAFETY LIMIT
— ‘e
1114 1 1
1115 4 2
—
1116 3
202 UNIT FLOW TEMP
—
1117 2 1
1118 5 2
~—
1119 6
1120
1121
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APPENDIX M - EXHAUST TERMINALS AND AIR INLET CLEARANCES

1
o L’E D ,_,,I ‘;;'E;SP @Lﬁ* Sl

) al P L%—T
@ N
2
® S
> >

Direct vent (sealed combustion) Fan assisted appliance (Room air for combustion)
1 Forced air inlet 1 Forced air inlet
2 Gravity air inlet 2 Gravity air inlet
3  Exhaust terminal 3  Exhaust terminal
X1 1foot (305 mm) X1 1foot (305 mm)
X2 See Note1) X2 See Note1)
X3 1foot (305 mm) USA X3 1foot (305 mm) USA

3 feet (915 mm) Canada 3 feet (915 mm) Canada
X4 See Note 1) X4 See Note 1)
X5 7 feet (2135 mm) (see Note 2) X5 7 feet (2135 mm) (see Note 2)
YA At least1foot (305 mm) above grade or snow line YA At least1foot (305 mm) above grade or snow line
YB Exhaust terminal must be at least: YB Exhaust terminal must be at least:

3 feet (915 mm) above forced air inlet within 3 feet (915 mm) above forced air inlet within

10 feet (3050 mm) horizontally — USA 10 feet (3050 mm) horizontally — USA

6 feet (915 mm) above forced air inlet - Canada 6 feet (915 mm) above forced air inlet - Canada

It is not recommended to terminate vent above any door or window, condensate can freeze causing ice formations.

Do not use chimney as a raceway if another boiler or fireplace is vented into or through chimney.

All PVC/CPVC vent pipes must be glued, except for the flue gas adapter pipe connection.

Vent terminations must keep the following minimum clearances from electric meters, gas meters, regulators and relief equipment: 4
feet (1220 mm) [Canada 6 feet (1830 mm)] horizontally and in no case above and below, unless a horizontal distance of 4 feet (1220 mm)
[Canada 6 feet (1830 mm)] is maintained.

NOTE

1) For Clearances not specified in ANSI Z223.1/ NFPA 54 or CSA B149.1 Clearance in accordance with local installation codes and the require-
ments of the gas supplier including the Authority having jurisdiction.
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.<
D

C11le
1D
SE=p; s
- i ————
=) b
\\

I |
| |
| |
Horizontal venting system (sealed combustion): Vertical venting system (sealed combustion):
X=4" (102 mm); X>12" (305 mm)
Y=12" (305 mm) Y =12" (305 mm) above maximum snow level or at least 24" which-

ever is greater

Air intake Vent Y

Multiple air and vent vertical termination:
X=12" (305 mm); Multiple air and vent vertical termination:
Y=12" (305 mm) X=12" (305 mm);
Y=>12" (305 mm)
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Vent terminals

Air intake

Vent ’[erminals/"\YA

Multiple air and vent horizontal termination:

X=12" (305 mm);
Y<25" (635 mm)

Z=12"to 16" (305 mm to 406 mm)

APPENDIX N - SENSOR RESISTANCE

SENSOR RESISTANCE TABLE
O| (o]

Egi?'legr:;llgfa ni:g 210% Resistance [0)]
32 (0) 27396
11 (5) 22140
50 (10) 17999
59 (15) L1716
68 (20) 12099
77 (25) 10000
86 (30) 8308
95 (35) 6936
104 (40) 5819
13 (45) 4904
122 (50) 4151
131 (55) 3529
140 (60) 3012
149 (65) 2582
158 (70) 2221
167 (75) 1918
176 (80) 1663
185 (85) 46
194 (90) 1262
203 (95) 1105
212 (100) 970
221 (105) 855
230 (110) 755
239 (115) 669
2438 (120) 5904
257 (125) 529
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Resistance table for:

- Module supply temperature sensor

- Module return sensor
- Module flue sensor
- Boiler supply sensor

- System temperature sensor

Outdoor temperature sensor
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