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FOREWORD 

 

Foreword 
 
The Model 5R5-384 Boiler Management System II (BMS II) is the latest model of AERCO’s BMS line of 
flexible boiler plant controllers.. The system can control a boiler plant comprised of AERCO Benchmark 
Series, Modulex Series or KC1000 Boilers. The BMS II can stage and coordinate the operation of up to 
32 AERCO Boilers with maximized efficiency. With individual boilers with turn-down ratios as high as 
20:1, a 5-boiler plant can deliver a system turn-down ratio of 100:1 when the boilers are staged to operate 
sequentially. 

The BMS II is fully compatible with a wide array of Building Automation Systems (BAS) or Energy 
Management Systems (EMS) utilizing Modbus Protocol. The BAS or EMS communicates with the BMS II 
utilizing a RS232 interface. If the BAS or EMS does not contain a RS232 port, the BMS II can be ordered 
with a RS485-to-RS232 Converter which can be easily installed within the BMS II’ wiring compartment. 
 
PHRASES, ABBREVIATIONS & ACRONYMS 
The phrases, abbreviations and acronyms used in this document are listed in the following table 
 

Phrases, Abbreviations and Acronyms  
Phrase, Abbreviation or 

Acronym 
 

Meaning 
A (Amp) Ampere 
ADDR Address 
ALRM Alarm 
AUX  Auxiliary  
BAS Building Automation System, often used interchangeably with EMS (see 

below) 
Baud Rate Symbol rate, or simply the number of distinct symbol changes (signaling 

events) transmitted per second. It is not equal to bits per second, unless 
each symbol is 1 bit long. 

BCM Boiler Control Module used with AERCO Modulex Series Boilers 
BLR Boiler 
BMS II AERCO Boiler Management System, Second Generation  
BND Band 
Bias Resistors A pair of resistors used to force the communication line to a definite logic 

state so that noise is not picked up as invalid data during communication. 
BLDG (Bldg) Building 
C-More Controller 
(or Control Box) 

A control system developed by AERCO and currently used in all Benchmark 
and KC1000 Series product lines. 

CNTL Control 
DIP  Dual In-Line Package 
DYN Dynamic 
EMS Energy Management System; often used interchangeably with BAS 
Ethernet A computer networking technology for Local Area Networks (LANs) 
FDX Full-Duplex 
FLT Fault 
GND Ground 
HDR Header 
HDX Half-Duplex 
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Phrases, Abbreviations and Acronyms - Continued 

Phrase, Abbreviation or 
Acronym 

 
Meaning 

Hex Hexadecimal Number (0 - 9, A - F) 
Hz Hertz (Cycles Per Second) 
INTLK Interlock 
I/O Input/Output 
I/O Box Input/Output (I/O) Box currently used on all Benchmark and KC Series 

products 
IP Internet Protocol 
ISO Isolated 
LSB Least Significant Byte 
LSD Least Significant Digit 
MA (mA) Milliampere 
MAX (Max) Maximum 
MIN (Min) Minimum 
Modbus® A serial, half-duplex data transmission protocol developed by AEG Modicon 
MSB Most Significant Byte 
MSD Most Significant Digit 
MS/TP Master-Slave/Token-Passing (usually over RS485 networks) 
OFFS Offset 
OUTD Outdoor 
PTP Point-to-Point (usually over RS232 networks) 
REF (Ref) Reference 
Response Time The maximum amount  of time allowed to receive a response to a request 
RS232 
(or EIA-232) 

A standard for serial, full-duplex (FDX) transmission of data based on the 
RS232 Standard 

RS422 
(or EIA-422) 

A standard for serial, full-duplex (FDX) transmission of data based on the 
RS422 Standard 

RS485 
(or EIA-485) 

A standard for serial, half-duplex (HDX) transmission of data based on the 
RS485 Standard 

RTN Return 
RTU Remote Terminal Unit 
SEN Sensor 
SETPT (Setpt) Setpoint Temperature 
SHLD (Shld) Shield 
SLTA Serial LonTalk Adapter 
SYS System 
TEMP (Temp) Temperature 
Terminating Resistor A resistor placed at each end of a daisy-chain or multi-drop network in order 

to prevent reflections that may cause invalid data in the communication 
VAC Volts, Alternating Current 
VDC Volts, Direct Current 
VFD Vacuum Fluorescent Display 
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CHAPTER 1 -   GENERAL INFORMATION 
 

1.1  SAFETY PRECAUTIONS & WARNINGS 
The Warnings and Cautions appearing throughout this manual should be reviewed and thoroughly 
understood prior to attempting to install, operate, troubleshoot or repair the BMS II. 

1.2  INTRODUCTION 
This manual provides installation, operation and troubleshooting instructions for the AERCO Boiler 
Management System, Model 5R5-384. Since this Model is the second generation of AERCO’s Boiler 
Management System (BMS) line, this Model is referred to as the BMS II throughout this document.  

1.3  BMS II GENERAL DESCRIPTION 
The BMS II (Figure 1-1) is a rugged, flexible controller designed to stage and coordinate the operation of 
up to 32 AERCO Benchmark Series, Modulex Series or KC1000 Boilers while maximizing operational 
efficiency. Under normal load conditions, the BMS II can precisely regulate the header temperature of the 
boiler plant within ±2°F. 

Boiler plant control is accomplished via a RS485 network utilizing Modbus protocol. For facilities that have 
taken a building-wide approach to energy efficiency, the BMS II can be easily integrated with an Energy 
Management System (EMS) or Building Automation System (BAS) utilizing Modbus protocol. Physical 
connection to the remote EMS or BAS is accomplished via an RS232 interface. EMS/BAS integration will 
also permit utilization of the pass-thru function incorporated in the BMS II. The pass-thru function permits 
the remote system to monitor up to 35 operating parameters from each boiler in the plant. 

The BMS II is housed in a NEMA 13 enclosure. A hinged clear-plastic cover over the unit’s panel controls 
protects against incidental contact of control settings and provides a degree of protection against airborne 
debris and the spraying or splashing of water. The physical dimensions, weight and electrical power 
requirements for the BMS II are as follows: 

 

Dimensions  9.50” W x 7.25” H x 4.00” D 

Weight 3 lbs. 

Power Requirements 85-to-265 VAC, Single-Phase, 50-60 Hz @ 1A 

 

Each BMS II shipment includes a Header Sensor Kit, Part No. GM-122790 which is required for all modes 
of operation. Other available options which can be ordered with your shipment include: 

 

Outdoor Air Sensor Kit, 
Part No. GM-122781 

Required for Outdoor Reset Mode Operation 

Return Sensor Kit, 
Part No. 122790 
(Same as Header Sensor Kit) 

Used for external monitoring of boiler water return 
temperature 

RS485-to-RS232 Converter, Part 
No 124943 

For use with EMS or BAS equipment that do not include 
a RS232 Port 
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Figure 1-1.  Boiler Management System II (BMS) 

1.4  BMS II FEATURES 
The following paragraphs briefly describe some of the unique features incorporated in the BMS II.  

Simplified Installation and Set-Up 
The BMS II system operates on single-phase input power ranging from 85 to 265 VAC, 50-60 Hz. 
Connections to the boiler plant are accomplished utilizing a 2-wire RS485 network connected in a daisy-
chain configuration. When an EMS or BAS is used with the BMS II, connections are made via the RS232 
port terminals. In the event that the EMS or BAS is not equipped with a RS232 port, the BMS II can be 
ordered with a RS485 to RS232 Converter which can be easily installed within the wiring compartment of 
the BMS II. With the exception of AC power, interlock and setback inputs and relay outputs, BMS II 
connections are accomplished using twisted-shielded pair cable. 

User-Friendly Control System Interface 
The unit incorporates a menu-driven architecture which is comprised of 9 primary menus. The user 
interface to these menus is accomplished via the BMS II control panel and a Vacuum Fluorescent Display 
(VFD). The display is capable of displaying two lines with 16 characters per line. Virtually all of the control 
panel keys are identical to the C-More Control System currently used on AERCO Benchmark Series and 
KC1000 Boilers. This commonality will help simplify the time required for system setup of the BMS II. 
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Retention of Menu Option Settings 
By using non-volatile memory, the BMS II retains program and menu settings during shut-down or when 
input AC power is interrupted. Settings can be retained for more than 2 years. 

Application Flexibility 
Four different configuration options can be selected to match the needs of any closed-loop system. These 
configurations are: Outdoor Reset, Constant Setpoint, Remote Setpoint via a 4-20 Ma input and Remote 
Setpoint via Modbus. 

Sequential or Parallel Operation 
Boilers can be programmed for either sequential or parallel operation using the BMS II keypad controls. When set 
for sequential operation, the boilers are brought on-line one at a time as needed. When set for parallel operation, the 
boilers are all brought on-line together at the same firing rate.  

Accuracy 
Using PID (Proportion