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AutoCAD SHX Text
MD

AutoCAD SHX Text
SEQUENCE OF OPERATIONS: PROVIDE ALL COMPONENTS, HARDWARE, SOFTWARE, WIRING, INSTALLATION, PROGRAMMING, GRAPHICS, ENGINEERING, TESTING AND COMMISSIONING FOR A FULLY FUNCTIONAL SYSTEM. VENTILATION CONTROL PANEL SHALL HAVE A MINIMUM OF TWO CONTROLLERS, ONE PER GENERATOR FOR THE PURPOSE OF CONTROLLING VENTILATION. ALL WIRING UNLESS NOTED OTHERWISE IS THE RESPONSIBILITY OF THE BAS CONTRACTOR. DAMPER SIZES ARE NOMINAL. DIMENSIONS MUST BE CONFIRMED WITH SITE MEASUREMENTS AND COORDINATED WITH OTHER TRADES. PROVIDE AS MANY DAMPER SECTIONS AS REQUIRED FOR SIZE OF OPENING. PROVIDE AS MANY ACTUATORS AS NECESSARY FOR DAMPER SECTIONS. 1. CONTROLS SYSTEM SHALL ADMINISTER AIR FOR COMBUSTION AND VENTILATION TO THE GENERATOR ROOM WHEN   GENERATORS ARE RUNNING AND PROVIDE HEATING AND COOLING WHEN GENERATORS ARE OFF. IN ADDITION,   MONITORING AND ALARMS SHALL BE ANNUNCIATED LOCALLY AND REMOTELY BY THE BAS. 2. COMBUSTION AND VENTILATION DAMPERS (AIR INTAKE) SHALL FAIL SAFE SPRING OPEN UNDER 30 SECONDS AND     REQUIRES POWER TO CLOSE. TWO POSITION ACTUATORS WITH AUXILIARY SWITCH FOR POSITIONAL FEED BACK. 3. EXHAUST AIR DAMPERS SHALL BE FAIL SAFE SPRING OPEN, POWER TO CLOSE WITH MODULATING ACTUATORS. 4. RE CIRCULATION DAMPERS SHALL BE NORMALLY CLOSED. SPRING CLOSE, POWER TO OPEN, MODULATING ACTUATORS. 5. THE COMBUSTION, VENTILATION (AIR INTAKE) AND EXHAUST AIR DAMPERS MUST FAIL OPEN BY SPRING ACTION IN     UNDER 30 SECONDS DUE TO LOSS OF POWER, OR INTERRUPTION OF POWER WHEN THE GENERATOR STARTS. IF     DAMPERS FAIL TO OPEN WITHIN SPECIFIED TIME, GENERATE A NON-LATCHING ALARM AT THE BAS. 6. BAS SHALL BE NATIVE BACNET 7. CABLING SHALL BE CAT6. TYPICAL OF ALL BAS COMMUNICATIONS CABLING UNLESS NOTED OTHERWISE. 8. COORDINATE BACNET COMMUNICATIONS REQUIREMENTS WITH THE VARIOUS VENDORS FOR: FUEL PUMP,     FUEL MANAGEMENT AND FUEL POLISHER. 9. COORDINATE REQUIREMENTS FOR LAN DROPS WITH HOSPITAL IT PERSONNEL. 10. MS/TP_ BACNET WIRING GUIDELINES (BACNET PAIGE 740045 OR BELDEN 82760) a. ALL FIELD WIRING MUST CONFORM TO LOCAL ELECTRICAL CODES AND ORDINANCES OR AS SPECIFIED ON INSTALLATION     WIRING DIAGRAMS.  b. AN MS/TP EIA-485 NETWORK SHALL USE SHIELDED, TWISTED-PAIR CABLE WITH CHARACTERISTIC IMPEDANCE BETWEEN 100 AND 130 OHMS. DISTRIBUTED CAPACITANCE BETWEEN CONDUCTORS SHALL BE LESS THAN 100 PF PER METER (30 PF PER FOOT). DISTRIBUTED CAPACITANCE BETWEEN CONDUCTORS AND SHIELD SHALL BE LESS THAT 200 PF PER METER (60 PF PER FOOT). FOIL OR BRAIDED SHIELDS ARE ACCEPTABLE. THE MAXIMUM RECOMMENDED LENGTH OF AN MS/TP SEGMENT IS 1200 METERS (4000 FEET) WITH AWG 18 (0.82 MM2 CONDUCTOR AREA) CABLE. THE USE OF GREATER DISTANCES AND/OR DIFFERENT WIRE GAUGES SHALL COMPLY WITH THE ELECTRICAL SPECIFICATIONS OF EIA-485.  SOME POSSIBLE WIRE TYPES  BELDEN 8760, 18 AWG (0.82 SQ MM) ONE TWISTED PAIR, STRANDED, SHIELDED, NON--PLENUM BELDEN 82760, 18 AWG (0.82 SQ MM) ONE TWISTED PAIR, STRANDED, SHIELDED, PLENUM  BELDEN 9841, 24 AWG (0.20 SQ MM) ONE TWISTED PAIR, STRANDED, SHIELDED, NON--PLENUM BELDEN 9842, 24 AWG (0.20 SQ MM) TWO TWISTED PAIR, STRANDED, SHIELDED, NON-PLENUM PAIGE 740045, 18 AWG (0.82 SQ MM) ONE TWISTED PAIR, STRANDED, SHIELDED, PLENUM  PAIGE 740057, 18 AWG (0.82 SQ MM) ONE TWISTED PAIR, STRANDED, SHIELDED, NON--PLENUM  c. UNSWITCHED 24 VAC POWER WIRING CAN BE RUN IN THE SAME CONDUIT AS THE BACNET MS/TP BUS CABLE.  UNSWITCHED 24 VAC POWER WIRING CAN BE RUN IN THE SAME CONDUIT AS THE BACNET MS/TP BUS CABLE.  d. DO NOT USE DIFFERENT WIRE TYPES OR GAUGES ON THE SAME BACNET MS/TP SEGMENT. THE STEP CHANGE IN DO NOT USE DIFFERENT WIRE TYPES OR GAUGES ON THE SAME BACNET MS/TP SEGMENT. THE STEP CHANGE IN LINE IMPEDANCE CHARACTERISTICS CAUSES UNPREDICTABLE REFLECTIONS ON THE BUS.  e. IN NOISY (HIGH EMI) ENVIRONMENTS, AVOID WIRE RUNS PARALLEL TO NOISY POWER CABLES, OR LINES CONTAINING IN NOISY (HIGH EMI) ENVIRONMENTS, AVOID WIRE RUNS PARALLEL TO NOISY POWER CABLES, OR LINES CONTAINING LIGHTING DIMMER SWITCHES, AND KEEP AT LEAST 3 IN (76 MM) OF SEPARATION BETWEEN NOISY LINES AND THE BACNET MS/TP CABLE.  f. DO NOT ROUTE ANY NETWORK WIRES CLOSE TO HIGH VOLTAGE OR HIGH CURRENT WIRES. IT IS RECOMMENDED DO NOT ROUTE ANY NETWORK WIRES CLOSE TO HIGH VOLTAGE OR HIGH CURRENT WIRES. IT IS RECOMMENDED THAT NETWORK WIRING BE IN ITS OWN CONDUIT OR TROUGH. IT MAY, HOWEVER, BE ROUTED WITH LOW VOLTAGE WIRES. IF THE NETWORK CABLE MUST CROSS HIGH VOLTAGE OR CURRENT WIRES, THE NETWORK CABLE MUST CROSS PERPENDICULAR TO THE HIGH VOLTAGE OR CURRENT WIRES. g. MAKE SURE THAT THE BACNET MS/TP SHIELD IS NOT BROKEN THROUGHOUT THE ENTIRE LENGTH OF CABLE.  MAKE SURE THAT THE BACNET MS/TP SHIELD IS NOT BROKEN THROUGHOUT THE ENTIRE LENGTH OF CABLE.  h. CONNECT THE SHIELD TO FGND AT EVERY CONTROLLER. CONNECT THE SHIELD TO EARTH GROUND AT THE PLANT CONNECT THE SHIELD TO FGND AT EVERY CONTROLLER. CONNECT THE SHIELD TO EARTH GROUND AT THE PLANT CONTROLLER END OF THE BUS ONLY.  I CONNECT SHIELD THROUGH EACH DEVICE ON THE FGND TERMINAL, AND ONE END TO THE LOCAL EARTH POINT.  j. DO NOT CONNECT SHIELD TO CONTROLLER COMMON TERMINALS. CONNECT TO FGND TERMINAL ONLY.  DO NOT CONNECT SHIELD TO CONTROLLER COMMON TERMINALS. CONNECT TO FGND TERMINAL ONLY.  CABLING RULES:  A.NO T-TAPS, STUBS, STARS, SPURS OF ANY LENGTH ARE ALLOWED IN BUS WIRING. ALWAYS USE POINT-TO-POINT, DAISY CHAIN WIRING, INCLUDING INSIDE THE CABINETS. 11. EMERGENCY POWER (GENERATORS RUNNING): i) UPON RECEIVING A GENERATOR START SIGNAL FROM THE GENERATOR CONTROL PANEL: UPON RECEIVING A GENERATOR START SIGNAL FROM THE GENERATOR CONTROL PANEL: a) COMBUSTION AND VENTILATION DAMPERS OPEN COMBUSTION AND VENTILATION DAMPERS OPEN b) EXHAUST AND RECIRCULATION AIR DAMPERS OPEN AND BEGIN TO MODULATE EXHAUST AND RECIRCULATION AIR DAMPERS OPEN AND BEGIN TO MODULATE c) BASED ON TEMPERATURE SET POINT    BASED ON TEMPERATURE SET POINT    ii) UNIT HEATERS AND EXHAUST FANS ARE DISABLED. UNIT HEATERS AND EXHAUST FANS ARE DISABLED. 12. THERE ARE TWO MODES OF OPERATION: THERE ARE TWO MODES OF OPERATION: A) NORMAL POWER - GENERATORS OFF NORMAL POWER - GENERATORS OFF B) EMERGENCY POWER - GENERATOR RUNNING EMERGENCY POWER - GENERATOR RUNNING A) NORMAL POWER (GENERATORS OFF): NORMAL POWER (GENERATORS OFF): i) COMBUSTION AND VENTILATION DAMPERS ARE CLOSED COMBUSTION AND VENTILATION DAMPERS ARE CLOSED ii) EXHAUST AIR DAMPERS ARE CLOSED EXHAUST AIR DAMPERS ARE CLOSED iii) RECIRCULATION DAMPERS ARE CLOSED RECIRCULATION DAMPERS ARE CLOSED iv) WHEN THE GENERATORS ARE OFF, THE UNIT HEATERS AND EXHAUST FANS ARE ENABLED. WHEN THE GENERATORS ARE OFF, THE UNIT HEATERS AND EXHAUST FANS ARE ENABLED. v) UNIT HEATERS AND EXHAUST FANS STATUS AND ALARMS ARE MONITORED. UNIT HEATERS AND EXHAUST FANS STATUS AND ALARMS ARE MONITORED. vi) THE TEMPERATURE SENSORS TS-1 TO TS-3 SHALL START/STOP UNIT HEATERS OR EF's VIA THE VENTILATION THE TEMPERATURE SENSORS TS-1 TO TS-3 SHALL START/STOP UNIT HEATERS OR EF's VIA THE VENTILATION     CONTROL PANEL TO MAINTAIN TEMPERATURE SET POINT: a) HEATING TEMPERATURE SET POINT IS 18 DEG C (ADJ.) - UNIT HEATERS TURN ON WHEN AVERAGE ROOM   HEATING TEMPERATURE SET POINT IS 18 DEG C (ADJ.) - UNIT HEATERS TURN ON WHEN AVERAGE ROOM       TEMPERATURE FALLS BELOW SET POINT AND TURN OFF WHEN SET POINT IS REACHED. b) COOLING TEMPERATURE SET POINT IS 28 DEG C (ADJ.) - EXHAUST FANS TURN ON WHEN AVERAGE ROOM   COOLING TEMPERATURE SET POINT IS 28 DEG C (ADJ.) - EXHAUST FANS TURN ON WHEN AVERAGE ROOM       TEMPERATURE EXCEEDS SET POINT AND TURN OFF WHEN SET POINT IS REACHED. c) DEAD BAND BETWEEN 18 AND 28 DEG C WHERE NEITHER HEATING NOR COOLING TAKES PLACE DEAD BAND BETWEEN 18 AND 28 DEG C WHERE NEITHER HEATING NOR COOLING TAKES PLACE vii) WHEN THE GENERATORS ARE OFF AND THE EXHAUST FANS ARE COMMANDED ON (TEMPERATURE ABOVE 28 C), WHEN THE GENERATORS ARE OFF AND THE EXHAUST FANS ARE COMMANDED ON (TEMPERATURE ABOVE 28°C),    BOTH VENTILATION (AIR INTAKE) AND EXHAUST FAN DAMPERS SHOULD OPEN AND BE PROVED OPEN BEFORE     STARTING THE FAN. 
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