
HVAC, ACCESS and LIGHTING CONTROL SYSTEMS

BOILER CONTROL * HVAC CONTROL * HEAT-MASTER™ * ENERGUARD™ * WIRELESS TEMPERATURE SENSORS
LIGHTING CONTROL  *  CARD ACCESS  *  CCTV SYSTEMS   *   BUILDING AUTOMATION  SYSTEMS

ENGINEERING  *  DESIGN  *  SALES   *   SERVICE   * SERVICE CONTRACTS   *   INSTALLATIONS
561 Acorn Street  *  Suite H  * Deer Park   *   New York 11729

Phone: 631-940-1030 * Web Site: www.pepcocontrols.com

PLANT-MASTER™
 HEAT CONTROL COMPUTER SYSTEM
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for the

PLANT-MASTER™ COMPUTER SYSTEM
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GENERAL PROVISIONS

OVERVIEW:

I. Furnish and Install the PLANT-MASTER™  control system manufactured by PECONIC ENERGY PRODUCTS
CORPORATION (“PEPCO”), Deer Park, New York, 11729 as specified in this document.

SYSTEM DESCRIPTION

The PLANT-MASTER™ is a complete power plant  control system designed for large multi-story commercial office buildings,
large multi-family residential apartment campuses or portfolio manager that requires access to multiple buildings using a web
browser.  The PLANT-MASTER™ system can be customized for any plant control application. Boilers, Pumps, Fans, Vacuum
Steam, Chiller, Cooling Towers, CHP  and/or Modulating Zone Valves are monitored and controlled from the PLANT-
MASTER™.   Wireless space temperature sensors strategically located through-out the building provide direct feedback to
the PLANT-MASTER™ which cycles the burners, pumps and fans On and Off or Modulates Zone Valves to Open or Close
as needed to maintain desired space temperatures. Multiple daytime set-up and night time setback temperatures are user
programmed to deliver heating or only when needed. 

START-STOP,  LEAD - LAG &  MODULATION  
The PLANT-MASTER™ provides Smart Start-Stop, Burner Fuel/Air Modulation and Burner Lead - Lag control of single or
multiple burners. The lead burner is rotated (alternately, daily, weekly, monthly) as needed to evenly distribute runtime. If the
lead cannot keep pace with the load, or fails to operate the lag Boiler or Pump is commanded on. Modulation of the Burner
Fuel Valve replaces the need of the L-91 Control. 

In facilities that obtain hot water, steam or chilled water from a local utility or central plant, the PLANT-MASTER™ will
regulate, monitor and record the main control valve to deliver the precise amount of heating or cooling as required.  

WEB BASED SOFTWARE 
The heating plant and building temperatures can be monitored and controlled by connecting to the PLANT-MASTER™ or
multiple PLANT-MASTERS™  using a standard web browser such as EXPLORER.  Multiple buildings can be monitored from
a single web based graphic.  Temperature Set Points, Lead/Lag Adjustments, Heating Enable / Disable, Alarms and Historical
Trends can be viewed and changed from easy to use color graphic screens.

The PLANT-MASTER™ System 

1. Reduces Energy Consumption by up to 45%.
* 2, 4, or 6 Oil
* Natural Gas
* Steam
* Hot Water
* Chilled Water

2. Uses Wireless Temperature Sensors to eliminate building overheating /cooling.
* 24 Separate Weekday indoor temperature settings 
* 24 Separate Weekend indoor temperature settings
* Day and Night Set points.

3. User Friendly Color Graphics
* Real-Time Current Status
* Set-Up Screen
* Efficiency Calculations

* Combustion Efficiency
* Boiler Efficiency
* Coefficient Of Performance (COP)

http://www.pepcocontrols.com


HVAC, ACCESS and LIGHTING CONTROL SYSTEMS

BOILER CONTROL * HVAC CONTROL * HEAT-MASTER™ * ENERGUARD™ * WIRELESS TEMPERATURE SENSORS
LIGHTING CONTROL  *  CARD ACCESS  *  CCTV SYSTEMS   *   BUILDING AUTOMATION  SYSTEMS

ENGINEERING  *  DESIGN  *  SALES   *   SERVICE   * SERVICE CONTRACTS   *   INSTALLATIONS
561 Acorn Street  *  Suite H  * Deer Park   *   New York 11729

Phone: 631-940-1030 * Web Site: www.pepcocontrols.com

* Set Point Screen
* Multi Level Passwords

4. Controls  LEAD-LAG and MODULATION . 
* Automatically Rotates Lead 
* Starts Lag  when Lead Fails
* Full Burner Fuel-Air Modulation

5. Pump and Valve Control
* Start - Stop and Lead Lag Pumps
* Variable Speed Pump and Fan Control
* Primary and Zone Valve Modulation 

6. Plant Monitoring and Control
* Domestic Hot Water
* Stack Temperature
* Make-Up Meter
* Boiler Water Temperature ( Kettle Temp.)
* Condensate Return
* Supply & Return Water Temperature

7. Remotely monitored 24/7 via web browser or smart phone
* Inter-net Ready
* Dail in Dial Out Modem

8. 180 Days  of Historical Operating Reports.
* Daily runtime

 * Start-Stop  
* Space Temperatures 
* Degree Days
* Fuel Consumption 
* Alarms

The PLANT-MASTER™ System consists of the following:

1. THE PLANT-MASTER™ CONTROL PANEL:  The PLANT-MASTER™  is a internet ready control system with a on-board
LCD display that mounts in a power plant. The system ships ready for installation.   The PLANT-MASTER™ is capable of
monitoring up to 1,000 Wireless Space Temperature Sensor. WIRELESS  sensors eliminate the need for costly and unsightly
wires. 

2. P.C. BASED SOFTWARE w/Remote Communications: The PLANT-MASTER™ can be accessed via a Personal Computer
that utilizes the PLANT-MASTER’S™  user friendly software to display Color Graphics of  sensor values, equipment status,
view alarms, print reports and change operating parameters. The P.C. can be located on-site or  hundreds of miles away.

3. SENSORS:  The PLANT-MASTER™ System includes WIRELESS Space (Apartment or Zone) Temperature Sensors,
Outdoor Air Temperature Sensor, Condensate Return Temperature Sensors, Burner On-Off Status and Burner Start/Stop
Output Relays.

4. LEAD-LAG CONTROL: The PLANT-MASTER™ is capable of controlling multiple burners or pumpsto maintain steam
pressure, hot water temperature or building temperature. If the Lead fails the Lag is commanded to start. Modulation of the
Fuel and Air are included.  

5. ZONE VALVE or MAIN VALVE CONTROL:  The PLANT-MASTER™ will control the modulation of any standard valve,  2
position or fully modulating, to maintain steam pressure, hot water temperature, chilled water or space temperature.
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Work Included: 

Work under this division shall include all labor, material and equipment to complete and make operable the PLANT-MASTER™ System
including but not limited to the following:

Furnish and Install the PLANT-MASTER™ Control panel in the main Power Plant or Mechanical Room.

1. Furnish and Install one wireless space temperature sensor for every 10 apartments in the facility.  If Zone valves are to be
controlled furnish at least 5  sensors per zone.

2. Mount wireless space sensor in main living area or bedroom 5’ above the floor away from direct sun light or any heat source
and only on interior wall.

3. Furnish repeaters as necessary to obtain temperature RF signals from any apartment sensor within the facility. Locate
repeaters in stairwell and power with 110vac.

4. Contractor to host web site for minimum 1 year after completion to allow owner and to log-in to system via web using
Windows Explorer, Safari, Firefox or other standard web browser software.

5. Owner to furnish, install and maintain Static IP at PLANT-MASTER™ control panel for duration of warranty period. 

6. Contractor to provide report formatting software Entelli-web that will display real-time graphic user display on web browser
of current operating conditions and will automatically retrieve data from PLANT-MASTER™ for management reports.   

7. PLANT-MASTER System software to include Graphical User Interface depicting all components of monitored and controlled
systems. System software to include Night Setback and Day Set up time schedules.

GENERAL REQUIREMENTS:

1. Quality Assurance

a. A single CONTRACTOR shall be responsible for equipment procurement, project management, shop drawing
submissions, field installation supervision, start-up and testing.

2. SUBMITTAL

a. Submittals will include the following:
i. Contractor to furnish three (3) complete sets of CAD drawings on 11”X17” .

ii. Table of Contents and Index with binder page numbers.

iii. Summarization table briefly describing all specified equipment items and related capacities.

iv. Glossary of terms (NFPA).

v. Manufacturer's name, address and telephone number of local service representative.

vi. Point to Point wiring diagram from all field mounted sensors to PLANT-MASTER™

vii. Sequence of operations.
 
3. REMOTE MONITORING, WARRANTY & ON-SITE SERVICE:

i. Emergency service shall be provided at no charge throughout the 1  year warranty period beginning thest

day of beneficial use.

ii. The CONTRACTOR shall provide warranty service for one year and manufacturer's guarantees for all
components furnished under this Contract.
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iii. The CONTRACTOR shall remotely monitor via the web the entire PLANT-MASTER™ system for 1 year.
The system shall be checked for accuracy. Space temperatures, condensate return temperature, burner
operating status and burner runtimes and cycles shall be monitored and calibrated to assure quality.

iv. The CONTRACTOR shall prepare monthly reports and submit to owner detailing hourly average zone
temperature maintained, Zone Valve Log performance showing daily hours each Zone Valve in “Open”
Position and Number of Cycles, Burner Log showing Daily Burner Run Time and Cycles, daily High and
Low Wind Speed, RH% and High and Low Outdoor Air Temperature.

v. The following shall included:
PLANT-MASTER™ Control System
Temperature Sensors
Repeaters and Routers
Control Relays
Software
Zone Valve Actuators

vi. Contractor shall confirm in writing that all Equipment is properly operating through one on-site audit at
start of heating season. The Contractor will be required to make these audits one month and eight
months after acceptance by owner.

vii. Owner shall be present at both inspections.

4. OPERATING MANUALS, INSTRUCTIONS AND TRAINING:

a. Provide owner with 4 hours on-site training in the operation of PLANT-MASTER™. 

b. Furnish owner or owner’s representative with 2 copies of Operators and Maintenance Manuals.

c. Furnish owner with back-up CD that includes the following:

d. Operator Manual

e. Color Graphics

f. Master Software (Data-Base & Operators Software)

g. VISIO-CAD As-Build Drawings

h. Equipment Cut Sheets 

5. WEB BROWSER GRAPHICS 

a. Contractor to provide 1 hour training to owner  on how to access  PLANT-MASTER™ system via WEB Browser.

b. PLANT-MASTER™ to come complete with the following graphics at minimum:
i. Current Status Screen
ii. Boiler, Chiller or CHP Plant Operation
iii. Zone Valve Operation
iv. Building Facility Sensors 
v. 24 Hours Set Point Screen
vi. Weekday set points per hour
vii. Weekend set points per hour 
viii. Historical Operating Trend Logs
ix. Record temperatures hourly for minimum of 1 week (200 Samples).

(1) All data collected shall be uploaded via web to PEPCO server at timed intervals so no data
is lost. 

(2) Record operating parameters as follows:
(a) Temperature Sensors - 400 samples at 5 minute intervals and 200 samples at 1

hour intervals
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(b) Pressure and Vacuum Sensors 400 Samples at 2 minute intervals and 400
Samples at 1 hour intervals.

(c) Equipment On-Off Operation - record each Change Of Value event. Each event to
include date and time stamp 200 Samples.

(d) Zone Valve Operation - record each Change Of Value event. Each event to include
date and time stamp 200 Samples.

(e) Make-Up Water Meter - record daily usage for 200 days
(f) Equipment Runtime  - record daily on time for 200 days
(g) Equipment On Off Cycle - record daily number of on-off cycles for 200 days
(h) Degree Days - record daily local on-site degree days for 200 days.

6. PLANT-MASTER™ GENERAL

INSTRUMENTATION

a. All hard wired temperature sensor inputs shall be 10 K type II thermistor with operating temperature range from
-60/ F to +240/ F. 

b. Wireless temperature sensors shall transmit up to 1,000 feet operating at 900 MHz and shall use signal repeaters
(110 vac) as necessary to boost transmission of signal beyond 1,000 feet to the  PLANT-MASTER™ control panel.

c. Steam pressure sensor shall be 4Ma to 20Ma and shall be capable of reading up to 1200 psig. Typical operating
range shall be 0-30 psig unless otherwise specified.  

d. Vacuum sensors shall be 4Ma to 20Ma and shall be capable of reading 60 iwc”. Typical operating range shall be
0-30 iwc” unless otherwise specified.

e. All hard wired sensors shall transmit using 18 gauge twisted shielded cable. All high voltage wiring shall be in
conduit. All low voltage wiring shall be plenum rated cable. 

f. The PLANT-MASTER™ wall sensors shall be wireless and shall transmit temperature readings to the PLANT-
MASTER™ Control Panel. 

g. The PLANT-MASTER™ includes the following standard sensor inputs but due to the flexibility of the PLANT-
MASTER™, additional sensors can be easily added.
i. INPUTS:

(1) Domestic hot water temperature sensor
(2) Coil water temperature sensor
(3) Aquastat temperature sensor
(4) On-Off status
(5) Make-Up water meter
(6) Out Door Air Temperature
(7) Condensate Return Temperature
(8) Zone or Space Temperatures (Wireless up to 999, Hard Wired up to 10)
(9) Plant Temperature sensors shall be Strap-On Type except for HVAC  Aquastat Sensor, which

shall be immersion well sensor. 

7. PLANT-MASTER™ PANEL 

a. PLANT-MASTER™ panel shall be mounted on wall of boiler room. Panel to be mounted on plywood base. PLANT-
MASTER™ panel shall have the following:

b. Green Power Light - Indicating system has power

c. Red Alarm Light - indicating alarm

d. Blue Light - indicating call for hot water

e. Yellow Light - indicating call for heat/cool.

f. PLANT-MASTER™ shall contain a HMI that will display current and trend information from entire system. Graphics
shall be similar to web graphics.
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8. BATTERY BACK-UP:

a. The PLANT-MASTER™ contains a Lithium Battery. In the event of power failure the PLANT-MASTER™ shall
maintain all operating set points and settings S-RAM for minimum of 100 days. When power is restored the system
shall resume normal operation. 

b. Historical Trend Logs and Control Settings shall be stored in non-volatile RAM and upon loss of power shall
maintain all program settings for up to 1 year.

SEASON MODE

c. An internal time clock in the PLANT-MASTER™ shall determine seasonal mode. Winter mode shall start October
1  and end May 31 .st st

d. The PLANT-MASTER™ shall contain a panel mounted Winter Summer Switch that can be manually commanded
by the Operator. The manual switch shall override the internal time clock

e. In addition to the internal clock the outside air temperature will be monitored continuously to determine if the boiler
will be commanded “On” for heating. During winter mode, if outside air temperature does not fall below 55/F the
boiler will only operate to maintain heat for domestic hot water.

SUMMER MODE

f. Boiler operation will be limited to domestic hot water production. In summer mode apartment temperatures are not
taken into account for boiler control. However, the operator will still be able to enable the boiler with the heat
override button on the panel door.

WINTER MODE

g. The PLANT-MASTER™ default program settings are programmed to operate the boiler or boilers to maintain a
building set point of 74/F day (5am to 10pm) and 70/F  night (10:00pm to 5am), adjustable by the facility personnel.
In winter mode and outdoor air temperature is less then 55/F the boiler will be enabled to make heat for the building
if any of the following are true: 

i. The majority of apartments are calling for heat.

ii. The heat override button has been depressed. 

iii. The HOA Switch is turned to the Manual “ON” position 

APPROVALS/STANDARDS:
UL916; CE;FCC Class A
NYC Department of Air Resources 
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