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1.
Forward
This guide has been compiled to provide assistance to consultants, designers, project managers and operators in the procurement, use and maintenance of the University’s Building Energy Management System (BEMS).

The responsibility for the management of the University’s BEMS lies with BEMS Manager. It is essential that any project involving the installation of HVAC control systems, whether these incorporate a BEMS or not, are discussed at the design stage with the BEMS Manager. This is to ensure that the client’s requirements are fully defined and are able to be interpreted by the supplier to ensure installed controls systems are both cost effective and meet the University’s requirements.
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3.
Introduction

A Building Energy Management System (BEMS) is a computer based centralised system that helps to manage, control and monitor particular engineering services within a building or group of buildings. Use of a BEMS can limit energy consumption and labour requirements by improving plant efficiency and effectiveness. It can also provide a more comfortable environment for the building occupants and act as a focal point for alarms.
Some advantages that a BEMS can provide are:

· Reduce energy consumption through centralised control, monitoring and energy management programmes.

· Faster and better response to occupants needs.
· Pre-programming of heating and holiday schedules.
· Remote switching of plant and set points.
· Routine and repetitive functions can be programmed for automatic response.
· Better management of alarm reporting and archived M&T data.

· Graphical representation of plant operating conditions.

· Improved plant efficiency and life expectancy, through optimisation and cycling programs.
· Real time collection of building data viewable via a networked PC.
To maintain a successful BEMS installation:

· New systems need to be correctly specified, installed, commissioned and operated.
· Installers and operators must be skilled and fully trained on the use and operation of the University’s preferred BEMS (Continuum system).
· It requires ongoing maintenance and periodic re-commissioning of existing installations to ensure the full benefits of the system are maintained.
4.
The University of Reading’s - BEMS

4.1
General Arrangements

The University’s BEMS consists Continuum panels installed in all major buildings located on Whiteknights, London Road and Greenlands campus.

These are connected via the University’s IT network on a dedicated VLAN, to Windows 7 workstations and a server located in the Estates & Facilities building.
It is also possible to connect 3rd party devices to the BMS VLAN using industry standard protocols, such as BACnet, Modbus, Mbus, etc.
4.2
Continuum System
Continuum is one of Schneider’s current BEMS systems and comprises of a central CPU with a UPS battery backup and networked input, output modules and stand-alone Infinity / i2 controllers.

· A large range of stand-alone i2 controllers provide various combinations of input and output options.
· Universal inputs. - Temperature, digital, voltage / current options.

· Relays outputs (240 VAC; 30 VDC @5A or 50 VAC @ 5A).
· Analogue outputs, voltage (0-10 vdc) or current (0-20mA).

· Triac & Lighting modules.
4.3
Struxureware System
Struxureware Building Operation is Schneider’s next generation BMS system and the University anticipates upgrading the BMS front-end system late 2015 to early 2016.

Future projects with a handover date after Easter 2016 should specify the installation of Stuxureware controllers.
These comprise of an Automation Server, Power supply and Input/Output modules to suite the application.
· There are currently seventeen IOU modules available providing various combinations of input and output options.
5.
University Standard Heating Parameters
5.1
General Requirements

Whiteknights main boiler house provides steam for many of the Whiteknights campus academic buildings. The main steam line operates between October and May.
A new District Heating boiler house has now been built which LTHW heating all year to 
No steam is available to these buildings during the summer for AHU plenum heating, make-up supply and general ventilation systems.  The steam district heating system is being replaced with an LTHW system with the first phase of buildings being completed in the summer of 2014.  This will allow more flexible controls, as well as improving energy efficiency.

Additional steam lines run to the Harborne greenhouses and Food Bioscience, mainly for process steam services, but can also supply heating for ventilation systems. During the summer months steam is available to Food Bioscience between 8am and 6pm weekdays.
Academic buildings with their own primary source of heat (gas or oil boilers), generally follow suit as far as the heating season is concerned.  However heating for make-up supply air and general ventilation systems can be enabled if the weather is particularly cold.
All heating systems shall be overridden off if the outside air exceeds the summer setpoint, which is normally set to 16°C.
5.2
Standard University Heating Parameters
Academic Buildings


Occupied setpoint:

19°C

Unoccupied setpoint:
10°C

Heating schedule:

Monday – Friday 0900 to 1700
Lecture Theatres


Occupied setpoint:

20°C - (user adjustable +/- 2°C)


Unoccupied setpoint:
10°C

Heating schedule:

Monday – Friday 0900 to 1700

AHU schedules:

As requested - (local 2 hour extension 





available)

6. 
Standard BEMS Software Configuration
6.1
Radiant Heating Circuits

An optimum start/stop program is required to achieve the occupied setpoint by the start of the schedule. The heating is permitted to optimise off so long as the room temperature does not decay by more than 1°C by the end of schedule.

The optimum start limits shall vary depending on the time of year and the heating characteristics of the building.

NB. In September the maximum optimum start shall be 60 minutes.
In January the maximum optimum start shall, initially, be 240 minutes.

An additional warm-up period is required when a building's heating has been off for more than 24 hour.  This should initially be set to 180 minutes.
Radiator circuits without thermostatic valves shall compensate on outside air temperature with a self-learning program to reduce the heating flow temperature once the room set point has been achieved.

The flow temperature shall be adjusted by a maximum 20°C per degree C error in room temperature over a period of 120 minutes to a final limit of 50°C.

Thermostatic valve circuits shall compensate on outside air temperature but with a fixed adjustment once the room set point has been achieved.  For every degree C rise in room temp above the setpoint, the flow temp is to be reduced by 10 °C.

Typical LTHW heating parameters

· Maximum flow 80°C, minimum flow 30 °C.
· E.g. If outside air temp 0°C, Heating flow 80 °C.

· Outside air temp 20°C, Heating flow 30 °C.

Heating flow compensation is normally achieved by means of a 3 port valve.  Alternative methods can include analogue control of boilers or steam calorifiers.

A summer / winter setpoint and software override is to be provided to switch off a buildings LTHW heating if the outside air temp exceeds 16 degrees C or manually at the discretion of the University.

6.2
 Plenum Heating

An optimum start program is required to achieve the occupied set point by the start of the schedule.

The optimum start limits shall vary depending on the time of year and the heating characteristics of the building.

NB. In September the maximum optimum start shall be 30 minutes.
In January the maximum optimum start shall initially be 180 minutes.

An additional warm-up period is required when a building's heating has been off for more than 24 hour; this should initially be set to 60 minutes.
Where recirculation and fresh dampers are fitted these are to be switched to full recirculation during the warm up period, with minimum fresh air levels controlled by air quality and/or room temperature sensors.  Ventilation systems will run on until the end of schedule, with no optimum stop unless controlled by air quality sensors
Plenum systems, which provide building ventilation during the summer, should be overridden to minimum fresh air or switched off if no heating is available and the outside air drops below 15 °C.

· Maximum delivery temp typically 30-40°C
· Minimum delivery temp 18-22°C
· Air quality 800 ppm
Function rooms, lecture theatres and other commercial facilities in buildings with their own boilers have their heating left available to run, in order to maintain a minimum delivery air temperature.
Buildings with a source of heating other than steam are to be provided with a separate AHU summer/winter set point and the capability for software override so as to switch off the AHU heating if the outside air temp exceeds 18 degrees C or manually at the discretion of the University.
6.3 
General Ventilation Systems

These run to fixed time schedules with a constant delivery temperature, usually 20°C.

During the summer, if no heating is available the ventilation is overridden off if the outside air drops below 15°C.

6.4
Make-up Supply Fans

These will run in conjunction with the buildings fume-cupboards and normally run at constant delivery temperature; usually 20°C during occupancy, with a night set back between 10 – 15°C.
The supply air flow shall be controlled by an inverter to maintain the required duct pressure. Local dampers or VAV units ensure the required negative pressure is maintained.

6.5
Frost Protection

Building frost protection for academic buildings is typically 10°C; once the heating is enabled it should stay on until the room temperature reaches 12°C.

1. FLFP – Constant temperature circuits supplying ventilation plant are enabled if the outside air temperature drops below 1°C. The pumps will run and the AHU battery valves will be driven open, to prevent batteries from freezing. 

2. SLFP – Primary heating plant enabled if return flow temperature less than 10°C.
3. TLFP – Building heating enabled if room temperature is less than the NSB setpoint.

6.6
BEMS Alarms

Critical plant failure alarms and building temperature alarms should be generated through the BEMS with critical alarms emailed to Security for out of hours monitoring.

Alarms can also be emailed to University Schools, departments or contractors.
Critical Alarms include the following:

· Primary Heating Low Temperature

· Sump Pump High Level

· Building Low or High Temperature

· Ahu Frost Alarms

· IT Room High Temperature

All emergency lighting panels shall be connected to the building BEMS to provide a common alarm signal.  The alarm will be configured on the BEMS to email the E&F Contracts Dept. to provide a record of PPM tasks.

All alarms will be configured by University BEMS staff. At handover a list of critical alarms must included within the BEMS O&M manual.
Alarms sent to Security outside normal office hours are reliant on the BEMS network working. However, as this is not monitored, emergency building alarms should be connected to the ADT alarm system either in preference or in addition to the BEMS.  This will provide a continuously monitored alarm link to Security.
Where environmental alarms are sent to Security, the Building Managers will be required to provide out-of-hours contact details for emergency response.

The Estates & Facilities PPM & Asset Manager will also need to be informed of any environmental alarms that require testing so as to create an annual task to check the alarm link.
6.7
BEMS Graphics and Web Pages

New building graphics are to be supplied in the University’s current format, and installed on the Continuum workstations.
They are to include a site digital photograph, plant schematics and control panels including details of all set points and schedules.

A web page showing HVAC information, together with 24 hour status logs and a two week DHWS temperature logs, is required to allow University staff to view temperature and status reports.
7.
Installation Requirements
7.1
BEMS System Hardware

The University’s current Building Energy Management System is the Schneider Continuum system.  This must be specified in any installation where there is a controls requirement.  Designers and Project Managers should check current specification with the BEMS Manager before starting feasibility or design work.
Panels shall be complete with all necessary input/output modules, controllers, etc. required to provide a fully operational controls package. Output panels are to include on-board 3 position override switches.
Care must be taken during the design tender stages to ensure that critical plant is controlled within a single panel and global traffic is kept to a minimum.
Control panels are to be sized to allow space for additional control panels to be added in the future.

Lecture theatres and other function rooms, which are used extensively outside normal office hours, require an Infistat room sensor or Smart-sensor to be installed to provide user selectable temperature adjustment (+/- 2 degrees C) and a run time extension of 2 hours.

All sensors must be capable of being removed from duct-work or pipe-work for inspection and maintenance purposes without the removal of ductwork, pipe-work or thermal insulation. They must be suitable for their operating environment and installed in the optimum position for control.

Temperature sensors must be Schneider approved sensors (10k4A1).

7.2
BEMS Wiring
The Controls Specialist shall install all controls wiring between control and field equipment as an integral part of the Controls Package.  The installation shall comply with BS 7671, IET Wiring Regulations, 17th Edition and the University’s current Electrical Specification.

All 415/240v ac wiring shall be in 70°C thermosetting cables within galvanised trunking or conduit.

Power cables are to be rated to the full-load current and colour coded according to the current IEE regulations, and harmonised cable colours.
· 3 Phase: Brown, Black and Grey; Neutral: Blue
· 240-volt: Live: Brown; Neutral: Blue

Care must be taken to ensure low voltage neutrals are clearly distinguished from 240-volt neutrals by alpha-numeric cable ferrules.

24-volt circuits must be wired in PVC cable with a cross sectional area capable of carrying the higher currents associated with ELV control circuits, in the event of a power-off/power-on situation.

Communication, analogue cables and extra low voltage circuits must be kept separate from mains distribution cables, either by the use of segregated trunking or a completely separate conduit/trunking system.

Signal cables may be run on light gauge galvanised tray and affixed with cable ties.

Final connections to plant and remote equipment will be via flexible conduits where applicable or via compression glands.

All field wiring must be clearly indentified at both the equipment and control panel ends, by means of ferrule numbers. These numbers must be included on the control panel’s drawings.

Electrical isolation of field equipment shall ensure complete isolation of ELV control circuits in addition to phase power supplies.

Inverters and transformers shall be installed with full isolation on both the input and output sides, including control circuits.

All conduits, trunking and trays must be suitably bonded to earth.

· 24V AC outputs are to be wired in Orange 1.5mm PVC stranded cable and 24V DC outputs in White 1.5 PVC stranded cable.

· Analogue and digital inputs are to be wired in Beldin 8760 or an equivalent cable with the screen connected to a true earth at the panel end only.

The field end of the cable must have the screen removed and the cable end insulated with a neoprene type sleeving to protect against inadvertent connection to earth.
· Continuum network cables are to be run in Belden 9729 or an equivalent cable, again the screen is to be earthed at one end only.

· Cables run beneath ground between buildings are to be connected with an armoured cable, with lightning arrestors at the exit and entry points on each building.

· All network cabling should be installed in accordance with the University Specification for data and Telecommunications cabling, Revision H.
7.3
BEMS Control Panels
All panels must be encased in a CE approved cabinet to comply with EMC directives and British standards.  All doors, mounting and gland plates shall be grounded to a main equipotential earth in accordance with the current edition of the IEE regulations.

The cabinet shall be constructed of sheet metal of 2mm minimum thickness and be totally enclosed, floor and/or wall mounted cubicle type, suitable for front access.
Removable gasketed gland plates shall be provided top or bottom and must be removed for any on-site drilling, to prevent the ingress of metal cuttings into contactors and relays. Any unused holes must be plugged to maintain the IP rating of the panel.

The cabinet shall be constructed with two compartments, with both doors vertically hinged and fitted with the standard University door locks (Eldin lockable “T” handle, key number C21323).  Each panel shall have a minimum of 10% surplus space on the back-plate to allow for future modifications.  Rigid, slotted plastic trunking is to be used for all internal wiring.

DIN Rail mounted terminals shall be provided at point of entry for termination of field wiring, each individually numbered with clip-on permanent markers, to correspond with the panel wiring diagrams; and capable of accepting a 2.5 mm conductor.
Mains and 3 phase conductors must be segregated from extra low voltage conductors.  All exposed live electrical connections and terminations within both the power and control sections shall be shrouded against accidental contact.  The use of banked terminal rails is not permitted. 

Fixed engraved traffolyte labels must be used to identify all equipment within the control panel: contactors, relays, MCB's, fuses, etc.  It is not acceptable to stick labels on the removable plastic trunking lids.

Fixed engraved black on white traffolyte labels must be used to identify all fascia switches, indicator lamps and all equipment within the control panel; including relays, contactors, MCB’s, timers, transformers and associated equipment.  A label must show the project name and number and provide the contact details of the installation company.

Prior to handover, the cabinet must be cleaned, inside and out, and all redundant drawings and equipment removed before presentation for handover.
7.4
Control Panel Compartment 1

This will house all 415/240v equipment, including MCB’s/Fuses, motor starters, transformers and control relays with voltage in excess of 24v ac.
The compartment is to have a mains isolator which is interlocked with door and clearly labelled “Danger 400v “

This section must not contain any item of equipment which may have to be accessed, for maintenance or monitoring purposes, during normal running of the plant. All motor speed inverters, switching modules with overrides or keypads must be located outside the power section.
Hand/Off/Auto switches and indicator lamps are to be mounted on the door with engraved white/black/white ‘Traffolyte’ legend plates.

A common fascia lamp test pushbutton shall be provided on the panel door.

Panel fascia lamps shall be provided to display all run and fault conditions of the plant and a panel power supply status.

· Green

Run/enable indication

· Red

Trip/fault indication

· White

24 volt circuit live indication

· Amber
Plant power supplies live or plant switched to 

hand. 
7.5
Control Panel Compartment 2

This will house the BMS panels with generally only ELV control voltages present.
The 240v supply to the BMS PSU is be supplied via a switched fused spur or MCB from the live side of the main panel isolator, to enable the BMS panels to remain live when opening the power section of the cabinet.  This should be clearly labelled and shall be fully shrouded so as to prevent any direct contact during normal routine maintenance. 
All internal wiring must be furnished with cable markers at each termination point and terminated with boot lace ferrules, and any screened cable insulated with a neoprene type sleeving to prevent accidental earthing.

Continuum and Infinity panels are to be configured for 24v ac power supply and control circuits connected to BMS relay outputs must also be 24v ac, with each circuit individually fused.
Input and output panel wiring must be kept separate with no crossing over within the control panel.

A twin network connection socket will be installed by the University’s IT Infrastructure Dept and patched by IT Services who will also supply an IP address.  A short RJ45 patch lead will be required to connect to the BMS panel.

A panel MCB/fuse list is to be mounted on or beside the panel in the University’s standard frame, and is to list all control and power fuses.
Either a single 13A switched socket is to be installed within the control section, or an external wall mounted RCD socket must be fitted adjacent to the panel.  This is required to power a laptop computer for commissioning and future maintenance.
Each cabinet shall have a fixed document holder, screwed (not glued), on the inside of the control section door, large enough to accommodate the soft-backed BMS manual supplied for that panel.

7.6
Controlled Equipment

Field equipment shall be fully accessible for inspection and maintenance.  Due consideration should be given to the CDM Regulations when locating and installing equipment.

All field equipment must be installed to the manufacturer’s recommendations. It is the Control Specialist contractor’s responsibility to identify the optimum position of all field equipment.

Special consideration shall be given to the IP Rating of field equipment located externally. The Control Specialist contractor shall ensure weatherproof boxes/housings are installed to protect sensors, actuators, etc installed outside the weatherproof envelope of the building.

Installed valves and actuators must meet the design requirements of temperature, medium, pressure and speed of control’.  Actuators are to be 24-volt AC with 0-10v proportional control and where equipment is supplied with “flying leads” attached; these must be left intact and joint boxes used for final termination.

AHU damper actuators must be fitted with end switches to provide an open/closed signal to the BEMS system for software interlocking and alarm purposes.  Steam high limit actuators must be of the spring return type; with the alarm status connected the BEMS as per the University’s standard drawing.  All actuators must be capable of manual override.

All control circuits shall be extra low voltage (ELV) 24-volts AC, supplied via one or more transformers with a minimum rating 150% of maximum demand.
Motor Starters shall be of the non enclosed type with coils rated at 24-volts AC or if remote from the controls panels, 240 colt coils must be switched by 24 volt relays.  No motor starters should be switched directly from a control circuit in the field, due to potential volt drops.

Control relays must be of the plug in type, with all 240 volt relays being Omron type 11 pin plug and 24 volt relays with 8 pin plug in bases.  This is to ensure there is no possibility of inadvertently plugging in a relay of one voltage into the base of another voltage.  All control relays must have a visual indication to show they are energised, e.g. flag or LED, and must have a manual override lever for test purposes.

Where several items of plants with high start-up currents are present a delay timer will be required to prevent all plant switching on instantaneously following a power-off/power-on. This requirement is in addition to the normal software delayed start or re-start following fire alarm activation.

MCB’s shall provide electrical protection for plant supply circuits. Fuses are only to be used for 24-volt AC control circuits.  MCB/fuse lists must be supplied and permanently fitted on or beside the control panel using the University’s standard frame.

Critical plant interlocks shall be designed so that all protection is hard-wired and fail safe. These interlocks shall be duplicated on the BMS as software alarms but never used as a substitute for hard-wired interlocks.  E.g. Fire Alarms, Emergency Stops, Pressurisation Units, Air Flow Switches, AHU Damper End Switches, Water Flow Switches, etc must all be hard-wired.

Fire alarm systems shall be interfaced with the BMS to shut down all boiler plant and ventilation systems, with the exception of fume extract and supply make-up fans.
Gas solenoid valves must also be interfaced to the Fire Panel to allow the valve to be closed by an override key switch and the valve status shall be connected to the BMS.
Where required a fireman’s switch can be connected to allow extract fans to be overridden on by the Fire Brigade.

Transformers must be protected by MCB’s or fuses on the primary and secondary sides, with each individual 24-volt control circuit also protected by a fuse or MCB.  The secondary side must be appropriately earthed.

Pump sets must incorporate non return valves to allow duty/standby control and auto changeover.  For direct drive pumps a DP switch should be installed across the pump-set to provide a pump status signal to the BMS.  For inverter controlled pumps which will run at fixed speed, either a DPS or flow sensor must be connected across the pump set to provide a pump flow status.  For variable speed inverter controlled pumps a flow sensor must be connected across the pump set to provide a pump flow reading to the BMS.

AHU filters and fan status can either be monitored using individual DP switches or via a single point air flow sensor which must be installed after all AHU plant (dampers, battery’s, fan motors, filters, etc).  This is in addition to local Magnahelic gauges (across filters), which will not form part of the controls package.
Field switches, where a positive operation is required, shall be designed as “normally open”, i.e. makes on operation, e.g. water flow, air flow, etc.

All field equipment, sensors, actuators, pressure switches, inverters, etc must be clearly indentified with a fixed traffolyte engraved label.
7.7
Plant - Emergency Shutdown Strategy

The system will typically consist one or all of the following: an emergency stop button, fire alarm contact, thermal links and fireman’s override switch.
8.
Project Design and Tender Requirements

8.1
General Arrangements

Design consultants and project managers are required to specify the installation of the University’s standard Continuum BEMS supplied by Schneider Electric.

Although the controls company will be a sub-contractor within the contract, it essential that they liaise closely with the Estates & Facilities staff responsible for the installation and maintenance of the University’s BEMS.

All software configuration, programming and commissioning of the BEMS must be carried out by the specialist sub-contractor.

General enquires regarding the University’s BEMS are to be directed to the BEMS Manager.
Enquires regarding the University’s IT network are to be directed to the IT Network Project Manager.
Enquires regarding the University’s M & T metering requirements are to be directed to the Energy Manager.
Once an agreed specification has been drawn up by the design team, the design specification is to be issued to Schneider Electric, the University’s preferred Controls Company, and a copy supplied to the University’s BEMS Manager.
A meeting will then be arranged with the design consultant, the controls specialist and the University’s BEMS Manager. This is to ensure that the BEMS tender meets both design and University’s software requirements and to help identify any potential controls or interfacing problems.
A copy of the final controls specification is to be sent the University’s BEMS for final approval before installation.

The key objective of the BEMS design specification:

· Provide precise functional requirements for a firm basis for tender
· Identify required performance criteria

· Review design options and associated costs.
· Define responsibility

Control panels shall be complete with all necessary modules, panels, etc. required to provide a fully operational controls package. Care must be taken during tender and design to ensure critical plant is controlled within a single outstation and global traffic is kept to the minimum
It is the responsibility of the University’s project manager to request the installation of BEMS network points at least six weeks prior to the software installation and commissioning date. A twin RJ45 socket is required; one port for the BMS CPU panel, and the second to allow the connection of a laptop/PC. This must be located within or adjacent to the controls section of the BMS cabinet.

The network socket installation and IP address needs to be arranged through the IT Network Project Manager.
8.2
Authorised BEMS Installers

It is essential that all personnel authorised to install or commission BEMS are adequately trained to ensure safe and efficient operation of the system.  Only approved Continuum dealers should be asked to tender for BEMS installation work.  Their Project Managers must be Schneider Certified Engineers (ACE).  They will not be allowed to work on the University’s BEMS until they supply a copy of their certificate.
Risk assessment and method statements should be produced so that individuals with the appropriate authority can demonstrate their understanding of the areas within the BEMS to which they have access and any implications their actions may have relating to the health and safety of both themselves and others.  Personal protective equipment must be worn in accordance with local signage.

The University’s Asbestos Register should be checked and any appropriate permits obtained prior to commencing work.  ID cards or visitors passes must be worn at all times.

9.
Handover Procedures

It shall be the specialist sub-contractor’s responsibility to ensure that the complete operational requirements are achieved to the satisfaction of the University BEMS Manager.

Where an electrical sub-contractor is responsible for wiring, connecting and operational checking of remote equipment, they must supply a commissioning sheet signed by the main contractor’s nominated specialist.
Where BEMS panels have been supplied and mounted within other Original Equipment Manufactures’ (OEM) supplied package plant (Fan Coil, VAV units, etc), the controls specialist shall complete all the necessary work to connect networks and be fully responsible for the commissioning of these units.

All OEM software strategies, including BACnet, must made available to the University and included in the final as fitted Controls O&M manuals
On handover all software and graphics work should be completed and the BMS O&M manual supplied in the university standard O/M format (bookmarked single pdf max 50Mb), which must include the following:

· A full description of operation.

· A list of critical BMS alarms.

· Panel point lists and schematics.

· Fuse list, incorporating control & power fuses.

· Contactors and relays to be clearly labelled and a list provided.

· Commissioning sheets for BMS panels and all remote equipment (Including room sensors, DPS, etc).

· IEE panel installation certificates.

· Manufacturer’s specification sheets for all fitted equipment.

Each individual BMS control panel must also contain a soft-backed manual incorporating the panel drawings and points list. 

10.
Post Commissioning

The handover date may fall outside the main heating or cooling times of year.  Therefore, an allowance must be built into the contract to allow post commissioning to take place at an appropriate time of year.  This must ensure both the HVAC plant and BEMS fully meet design requirements.
11.
Abbreviations Associated with BEMS
Abbreviations
AHU

– 
Air Handling Unit

AUTO

– 
Automatic

BACnet
–
Building Automation & Control Network Protocol

BEMS

– 
Building Energy Management System.

BLR

– 
Boiler

BMS

–
Building Management System

BSRIA

–
Building Services Research & Information Association.

CAL

– 
Calorifier

CAV

– 
Constant Air volume

CDM

– 
Construction (Design and Management)

CIBSE

–
Chartered Institution of Building Services Engineers

CLG

– 
Cooling

CPU

–
Central Processing Unit

DDC

–
Direct Digital Control

DHWS
– 
Domestic Hot Water Service

DPS

– 
Differential Pressure Switch

DX

–
Direct Expansion

ECC

–
Emergency Control Centre

ELV

–
Extra Low Voltage

EMS

–
Energy Management System

FCU

– 
Fan Coil Unit

FLFP

– 
First Level Frost Protection

HTG

– 
Heating

HUM

– 
Humidity

HVAC

–
Heating, Ventilation and Air Conditioning

HVCA

–
Heating and Ventilation Contractors Association

HWS

– 
Hot water Service

LTHW

–
Low Temperature Hot Water

IT

–
Information Technology

LAN

–
Local Area Network

M&T

–
Monitoring and Targeting

NSB

–
Night Set Back

OEM

–
Original Equipment Manufacturer

OSP

–
Off Setpoint

O/R

– 
Override

PC

–
Personal Computer

PPM

–
Planned Preventive Maintenance

%RH

– 
% Relative Humidity

RTN

– 
Return

SEC

– 
Secondary

SLFP

– 
Second Level Frost Protection

TLFP

– 
Third Level Frost Protection

VAV

–
Variable Air Volume

WSP

–
Working Setpoint
12.
Contact Details
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