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GENERAL DESCRIPTION OF THE SYSTEM DESIGN CONCEPT AND OPERATION
The existing steam plant and distribution system is extensively revised by the fairly conservative number and will more than likely never be seen unless there significant burden on the operators because under normal operating conditions, The boiler failure alarm message will be repeated on a regular basis for as long of the year and it reduces the load on this system to the point where it excessive or inadequate. Injection pumps are provided to inject steam and water
current project. The design goals of the project are as follows: is an extended power outage (several days), in the dead of winter with no solar the large valve will not need to provide any capacity to the low pressure header as the back up boiler is in operation. can be operated when necessary as a low pressure steam system instead of a treatment chemicals directly into the low and medium pressure steam headers and
gains during the daylight hours and none of the hospital operations are due to the normal boiler sequencing. The only time this adjustment may be medium pressure steam system. Shutting down the system totally eliminates the feed water receiver.
— Replace the existing boilers with new, current technology equipment matched curtailed in any manner. Normal operating loads will less than this, especially desirable is when the large medium pressure boiler (11-MPB—A) is operated. The The DDC system is also programmed to bring the low pressure boiler on line any losses associated with it during the summer months and during mild weather
to the current loads and capable of handling additional loads as the when the recovered heat from the heat pump is taken into account as well as the details of this reasoning will become apparent in subsequent paragraphs. time the absorption chiller is placed in operation because the small medium in the spring and fall.  These savings will be offset to a small extent by Make up water is piped directly into the feedwater receiver based on the water
Hospital is expanded. building internal gains and the building thermal inertia. pressure boiler will not have sufficient capacity to carry the machine when it the fact that the loads will be served by a low temperature water piping level in the receiver. Additionally, service valves are provided to allow make
The second boiler to be placed in operation will normally be the low pressure is operating at 20 to 30% capacity or more. system which will be active all year, but the losses from this system are up water to be connected directly into the inlet side of the feedwater pumps so
— Revise the distribution system to allow the majority of the piping system The small medium pressure boiler sizing is based on an 18 boiler horse power boiler 11—-LBP—A. (It should be noted that this boiler is being purchase and significantly less because it operates at or below 100 degrees F during that the pumps can be used to make up water directly to the boilers if there is
located outside of the boiler room to be shut down during moderate and war sterilizer steam load with excess capacity available to trim up the domestic hot initially trimmed out as a medium pressure boiler to accommodate the phasing Note that this control arrangement allows 11-MPB—A to cycle on automatically any these months as compared to 298 degrees F for 50 psig steam piping (medium a problem with the receiver. Piping to the inlet side of the pumps allows
weather to save distribution losses. This has generally speaking been water load and the heating hot water system load as required during the summer necessary to remove the old boilers, install the new boiler, and always have a time either of the other boilers are taken off line for maintenance. If either pressure) and 245 degrees F for 12 psig steam piping (low pressure). direct make up even if the city water pressure has fallen below the normal
handled by shifting the space heating and control heat loads to the low months and moderate spring and fall weather. It is currently anticipated that back up source of medium pressure steam. Once the installation is in its final one of the normal boilers are shut down, then their associated header pressures operating pressure of the boilers.
temperature central heating hot water system created under this project and this boiler will be able to handle the entire hospital steam requirement for a configuration, this boiler will be retrimmed to perform as a low pressure boiler will not be maintained, and the control system will automatically cycle 11—-MPB—A — Operation of the distribution system at as low a pressure as possible when
adding  automatic shut down valves to selected low pressure steam large percentage of the time if the heat pump is in full operation. The burner with the medium pressure trim returned to the Owner for spares.) When this on line. The programming will be arranged so that a software point can manually it is in use minimizes the piping losses associated with it as can be seen One feedwater pump is provided for each boiler. Manual service valves in the
distribution headers. A medium pressure header system has been created on this boiler is capable of a 4:1 turn down ratio, so the boiler should be able boiler fires, it will fire to maintain the low pressure header at a pressure of be commanded on during boiler maintenance to suppress the alarm message. by comparing the temperatures associated with high and low pressure steam pump discharge piping allow the pumps to back each other up. Selector switches
that is designed to serve sterilizers and similar loads. All other loads to come on line and fire with out short cycling even if the only load on the 12  psig. In doing this, it will cause the pressure reducing station valves to point will be reset automatically by the control system the first time it sees in the preceding paragraph. on the feedwater pump control panel allow the operators to assign each pump to a
have been converted to low pressure steam. Future expansions should be system is the sterilizers. modulate closed since their set points are below this value. This, in turn, one of the normal boilers cycle. specific boiler. The pump will be cycled on any time the level control on the
designed with these provisions in mind. will  transfer all of the low pressure loads onto the low pressure boiler, Two position control valves 11—CV—I and 11-CV—J will be controlled by the DDC
minimizing its tendency to short cycle. The medium pressure boiler will fire as For the automatic control sequencing of the boilers to work, the isolation system to open and close as required to shut down and start up the low pressure boiler detects the need for make up water and will be cycled off when the level
— Install one small medium pressure boiler designed to handle all of the If the absorption chiller is fired, it will place approximately a 106 boiler required to satisfy the medium pressure loads. As stated previously, the turn valves between the boiler and the steam header must be kept open at all times steam distribution system outside of the boiler room. Generally speaking the control is satisfied.
medium pressure loads and also handle the low pressure loads in conjunction horse power load on the steam system. Under this condition, it will be down ratio on the medium pressure burner acting in combination with the unless the boiler is being taken out of service. A steam trap is installed on distribution system will be place on line when the outdoor air temperatures drop
with heat recovered by heat pump and from the condenser water system for necessary to fire one of the 200 horse power boilers. These boilers are also anticipated medium pressure load and the large pressure swing that the medium each boiler at a level just above the normal operating level to prevent the below 50 to 55 degrees F to allow the humidification systems to go into Each boiler is provided with a low water cut off and a back up low water cut off Rev. 4 — Added addendum items from mechanical contract drawings. 9-16—92
the majority of the year (during moderate and warm weather). capable of a 4:1 turn down ratio. pressure header will be allowed to take will work together to minimize the boiler from becoming water logged if it is not in operation and the isolation operation. It is not anticipated that steam will be needed for space heating at which  will shut down the boiler and lock it out if the make up system fails to
tendency of the medium pressure boiler to short cycle. Since the low pressure valves are open. These provisions allow the boilers that are not on line to be convectors and in the secondary heating water pumping systems until the outdoor maintain the correct water level. The DDC control system monitors the boiler Rev. 3 — lIssued to bid — August 7, 1992
— Provide an automatic back up in the event of the failure of any one boiler. Under normal conditions, the small medium pressure boiler 11—-MPB—B will be the boiler can turn down to approximately 50 boiler horsepower and since the low held in a "hot standby” mode. temperatures are in the 30 to 40 degrees F range. The DDC system will be for alarms and will issue a boiler failure message if an alarm condition s N ] ]
base load boiler and will always fire to maintain medium pressure steam for pressure boiler will not even be brought on line until the 50 boiler horse power programmed to crack the valve open initially, then ramp it to the fully open detected. The boiler control panel is arranged to indicated the specific alarm Rev. 2 — Completed load additions and misc. details
— Automatically select and sequence the boilers to minimize boiler short sterilizer use. To minimize the tendency to short cycle, the boiler controller medium pressure boiler can no longer carry the load, it is anticipated that Two isolation valves are provided on each boiler with a "free blow” drain valve position over some fixed time interval. The amount the valve is cracked open, condition. The DDC control system monitors the boiler firing control and . . . . . - . .
. .. . .. . . . . .. . . . . N . . . > . . A - Rev. 1 — Revised boiler header connections; completed equipment and line sizing; added loads and misc. details
cycling and maximize boiler efficiency. should be set to bring the boiler on at a header pressure of 50 psig and allow there will also be a minimal tendency for the low pressure boiler to short in between them. These valves are required by code on boilers with man holes the length of time the valve remains cracked open before ramping to fully open, verifies boiler operation based on a contact closure triggered by the firing
the boiler to fire until the header pressure reaches 70 to 75 psig. The burner cycle. As actual operating experience is gained with the system, pressure (i.e. boilers that can be crawled into by a mechanic for serve or repair) that and the length of time taken to ramp fully open will all be adjustable from the control proving main flame operation. Steam Sytem Flow Diagram — Design Development
Most of these items are implementations of recommendations made in the 1989 controller should be set to modulate the burner to maintain a 50 psig header reducing valve set points and boiler firing set points can be tuned to optimize are connected to a header served by more than one boiler. The normal service operating console keyboard to allow the steam main start up sequence to be
Steam System And Boiler Study performed by McClure Engineering Associates. pressure. the performance of the boilers and minimize boiler cycling. procedure associated with taking a boiler off—line (isolating it from the steam tuned for satisfactory operation and no hammering. Alternate bids provide metering packages for the boiler system to monitor boiler
system piping) is to close the valve closest the header, opening the "free blow” fuel input and boiler steam production to allow plant efficiency to be
The boiler sizing is based on the following conditions: The medium pressure header is connected to the low pressure header via a The large ( 200 hp.) medium pressure boiler 11—MPB—A acts as a back up boiler to drain valve, and closing the service valve closest to the boiler. The open Medium pressure returns are piped to a flash tank in the boiler room. The flash monitored.
pressure reducing valve station. These valves are designed to operate in both the low pressure boiler 11—LPB—A and the small medium pressure boiler 11— drain  valve allows the operator/mechanic to verify that the header isolation tank is vented to the low pressure steam system and the condensate from the MEMORIAL HOSPITAL OF CARBONDALE
— Design winter outdoor conditions (2 degrees F, saturated  outdoor sequence with the smaller valve selected for approximately 30% of the pressure valve is functioning and has truly isolated the boiler from the system. The medium pressure return system is allowed to flash to the temperature associated A manual bypass is provided around the two position seasonal steam main shut CENTRAL PLANT UPGRADE
conditions). reducing station capacity and the larger valve selected for approximately 70% of MPB-B. The DDC control system will monitor the low pressure header and assume second valve,in combination with the drain valve, prevents steam from entering with the low pressure steam system before being released to the low pressure down valves and the steam pressure reducing valves to allow the distribution
the station capacity. The set point of the smaller valve should be higher than there has been a failure of either the low pressure boiler or the medium the boiler and vents it to the equipment room should the header isolation valve return system. This provision minimizes hammering in the return system, systems to remain active even if the associated valves have failed and must be
— Design building ventilation rates. that of the larger valve with the initial settings being 10 psig for the smaller pressure boiler if the header pressure drops below 2 psig for any length of begin to leak or be opened unintentionally while the boiler is out of service. minimizes flash steam from the vents on the condensate receiver, and makes the taken out of service for repair. linoi
valve and 8 psig for the larger valve. This will allow the smaller valve to time. It will automatically cycle 11-MBP—A on and issue an alarm message performance of the low pressure return system predictable. Carbondale nots
— Internal gains limited to lights and motors on emergency power (500 kW). carry the load until it's capacity is reached. As the load increases beyond under this condition. When 11—-MPB—A is fired, it will fire to maintain a header One of the items uncovered by the boiler and steam system study was that it took
this point, the header pressure will begin to drop (because the small valve is pressure of 80 psig. This will cause the smaller medium pressure boiler to go a significant amount of energy to keep the steam distribution system wup to All  boilers are equipped with an automatic blow down system which periodically THE MecLURE
— Building expansion is complete to the end of the current 5 year program already fully open). When the header pressure drops to the set point of the off line and shift all of the load onto the larger boiler and eliminate the operating temperatures, even with a well maintained insulation system on the opens the blow down valve, measures the Total Dissolved Solids (TDS) of the MCCLURE ENGINEERING ASSOCIATES
(Same Day Surgery Expansion, Linear Accelerator Expansion, Nuclear Medicine larger valve, it will begin to open and provide additional steam flow to the simultaneous unnecessary firing of the two boilers together. If the load piping. The modifications to the central plant have taken several steps toward boiler water, and blows down the boiler until the TDS level is with—in | ]
Expansion, OR and LDR Expansion, etc. The proposed medical office building header.  As this load decreases, the sequence will reverse itself. Under an exceeds the capacity of the large medium pressure boiler, the header pressure reducing this parasitic burden. prescribed limits. Blow down lines are piped to a blow down receiver which is | | 7616 BIG BEND BLVD. ST. LOUIS, MISSOURI 63119
is not included). alternate bid, outputs from the DDC system are provided to allow the system to will  begin to drop, and the small boiler will automatically cycle on when the vented to atmosphere and provided with a domestic water cooling system to handle CORPORATION TELEPHONE : 314—645—6232
optimize the set point of the two pressure reducing valves to minimize valve pressure drops to its set point. — The heating water systems have been interconnected for several reasons the flash steam associated reducing the pressure on the saturated water in the
For reference purposes, one boiler horse power = 33,480 btu/hr. wear and hunting. The programming will switch the set points of the two valves including allowing recovered heat to serve all of the loads in the boiler from boiler operating pressure to atmospheric pressure. A self contained
when the load on the system exceeds the capacity of the smaller valve.  This The DDC control system also monitors the pressure of the medium pressure header. hospital and improving reliability and maintainability. One of the control valve injects water into the receiver as required to maintain the DRAWN BY : DAS DESIGNER :  DAS CHECKED BY : PDS DATE :  05/08/92
Under the conditions, the boiler load is 250 boiler horse power. This is a will transfer the load to the larger valve and minimize its tendency to wear and It assumes that the small medium pressure boiler has failed if the header additional benefits of this modification is it allows the majority of the temperature of the water leaving the unit to drain at or below 180 degrees F. Proet Number 0p7aan
hunt.  If the Alternate is not taken, this adjustment can be made manually if pressure drops below 45 psig for any length of time and will automatically cycle steam distribution system outside of the boiler room to be shut down most The DDC system monitors the operation of the blow down system and will be REVISIONS: roject Humber
necessary. It is not anticipated that manual adjustment will impose a 11—MPB—A on and issue an alarm message under this condition. programmed to issue an alarm if the blow down time on any boiler appears to be
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GENERAL DESCRIPTION OF THE SYSTEM DESIGN CONCEPT AND OPERATION
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The  existing steam plant and distribution system is extensively revised by  the 

AutoCAD SHX Text
current project.  The design goals of the project are as follows:

AutoCAD SHX Text
  - Replace the existing boilers with new, current technology equipment matched 

AutoCAD SHX Text
     to  the  current  loads and capable of handling  additional  loads  as  the 

AutoCAD SHX Text
     Hospital is expanded.
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  - Revise  the distribution system to allow the majority of the piping  system 

AutoCAD SHX Text
     located outside of the boiler room to be shut down during moderate and  war 

AutoCAD SHX Text
     weather  to  save distribution losses.  This has  generally  speaking  been 

AutoCAD SHX Text
     handled  by  shifting the space heating and control heat loads to  the  low 

AutoCAD SHX Text
     temperature central heating hot water system created under this project and 

AutoCAD SHX Text
     adding   automatic  shut  down  valves  to  selected  low  pressure   steam 

AutoCAD SHX Text
     distribution  headers.    A medium pressure header system has been  created 

AutoCAD SHX Text
     that  is designed to serve sterilizers and similar loads.  All other  loads 

AutoCAD SHX Text
     have  been  converted to low pressure steam.  Future expansions  should  be 

AutoCAD SHX Text
     designed with these provisions in mind.
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  - Install  one  small medium pressure boiler designed to handle  all  of  the 

AutoCAD SHX Text
     medium pressure loads and also handle the low pressure loads in conjunction 

AutoCAD SHX Text
     with  heat recovered by heat pump and from the condenser water  system  for 

AutoCAD SHX Text
     the majority of the year (during moderate and warm weather).

AutoCAD SHX Text
  - Provide an automatic back up in the event of the failure of any one boiler.
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  - Automatically  select  and sequence the boilers to  minimize  boiler  short 

AutoCAD SHX Text
     cycling and maximize boiler efficiency.
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Most  of  these items are implementations of recommendations made  in  the  1989 

AutoCAD SHX Text
Steam System And Boiler Study performed by McClure Engineering Associates.
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The boiler sizing is based on the following conditions:

AutoCAD SHX Text
  - Design   winter  outdoor  conditions  (2  degrees  F,   saturated   outdoor 

AutoCAD SHX Text
     conditions).
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  - Design building ventilation rates.
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  - Internal gains limited to lights and motors on emergency power (500 kW).
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  - Building  expansion  is complete to the end of the current 5  year  program 

AutoCAD SHX Text
     (Same Day Surgery Expansion, Linear Accelerator Expansion, Nuclear Medicine 

AutoCAD SHX Text
     Expansion, OR and LDR Expansion, etc.  The proposed medical office building 

AutoCAD SHX Text
     is not included).
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For reference purposes, one boiler horse power = 33,480 btu/hr.
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Under  the  conditions, the boiler load is 250 boiler horse power.   This  is  a 

AutoCAD SHX Text
fairly conservative number and will more than likely never be seen unless  there 

AutoCAD SHX Text
is an extended power outage (several days), in the dead of winter with no  solar 

AutoCAD SHX Text
gains  during  the  daylight  hours and none  of  the  hospital  operations  are 

AutoCAD SHX Text
curtailed in any manner.  Normal operating loads will less than this, especially 

AutoCAD SHX Text
when the recovered heat from the heat pump is taken into account as well as  the 

AutoCAD SHX Text
building internal gains and the building thermal inertia.
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The  small  medium pressure boiler sizing is based on an 18 boiler  horse  power 

AutoCAD SHX Text
sterilizer steam load with excess capacity available to trim up the domestic hot 

AutoCAD SHX Text
water  load and the heating hot water system load as required during the  summer 

AutoCAD SHX Text
months  and moderate spring and fall weather.  It is currently anticipated  that 

AutoCAD SHX Text
this  boiler will be able to handle the entire hospital steam requirement for  a 

AutoCAD SHX Text
large percentage of the time if the heat pump is in full operation.  The  burner 

AutoCAD SHX Text
on this boiler is capable of a 4:1 turn down ratio, so the boiler should be able 

AutoCAD SHX Text
to  come  on line and fire with out short cycling even if the only load  on  the 

AutoCAD SHX Text
system is the sterilizers.
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If  the  absorption chiller is fired, it will place approximately  a  106  boiler 

AutoCAD SHX Text
horse  power  load  on  the steam system.  Under  this  condition,  it  will  be 

AutoCAD SHX Text
necessary  to fire one of the 200 horse power boilers.  These boilers  are  also 

AutoCAD SHX Text
capable of a 4:1 turn down ratio.
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Under  normal conditions, the small medium pressure boiler 11-MPB-B will be  the 

AutoCAD SHX Text
base  load  boiler and will always fire to maintain medium  pressure  steam  for 

AutoCAD SHX Text
sterilizer use.  To minimize the tendency to short cycle, the boiler  controller 

AutoCAD SHX Text
should  be set to bring the boiler on at a header pressure of 50 psig and  allow 

AutoCAD SHX Text
the boiler to fire until the header pressure reaches 70 to 75 psig.  The  burner 

AutoCAD SHX Text
controller  should  be set to modulate the burner to maintain a 50  psig  header 

AutoCAD SHX Text
pressure.  
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The  medium  pressure  header  is connected to the low  pressure  header  via  a 

AutoCAD SHX Text
pressure  reducing  valve  station.  These valves are  designed  to  operate  in 

AutoCAD SHX Text
sequence  with the smaller valve selected for approximately 30% of  the  pressure 

AutoCAD SHX Text
reducing station capacity and the larger valve selected for approximately 70%  of 

AutoCAD SHX Text
the station capacity.  The set point of the smaller valve should be higher  than 

AutoCAD SHX Text
that of the larger valve with the initial settings being 10 psig for the smaller 

AutoCAD SHX Text
valve  and  8 psig for the larger valve.  This will allow the smaller  valve  to 

AutoCAD SHX Text
carry  the  load until it's capacity is reached.  As the load  increases  beyond 

AutoCAD SHX Text
this  point, the header pressure will begin to drop (because the small valve  is 

AutoCAD SHX Text
already  fully  open).  When the header pressure drops to the set point  of  the 

AutoCAD SHX Text
larger  valve,  it will begin to open and provide additional steam flow  to  the 

AutoCAD SHX Text
header.   As  this load decreases, the sequence will reverse itself.   Under  an 

AutoCAD SHX Text
alternate  bid, outputs from the DDC system are provided to allow the system  to 

AutoCAD SHX Text
optimize  the  set point of the two pressure reducing valves to  minimize  valve 

AutoCAD SHX Text
wear  and hunting.  The programming will switch the set points of the two  valves 

AutoCAD SHX Text
when  the  load on the system exceeds the capacity of the smaller  valve.   This 

AutoCAD SHX Text
will transfer the load to the larger valve and minimize its tendency to wear and 

AutoCAD SHX Text
hunt.   If the Alternate is not taken, this adjustment can be made  manually  if 

AutoCAD SHX Text
necessary.   It  is  not  anticipated  that  manual  adjustment  will  impose  a 

AutoCAD SHX Text
significant  burden on the operators because under normal operating  conditions, 

AutoCAD SHX Text
the large valve will not need to provide any capacity to the low pressure header 

AutoCAD SHX Text
due  to  the  normal boiler sequencing.  The only time  this  adjustment  may  be 

AutoCAD SHX Text
desirable is when the large medium pressure boiler (11-MPB-A) is operated.   The 

AutoCAD SHX Text
details of this reasoning will become apparent in subsequent paragraphs.
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The  second boiler to be placed in operation will normally be the  low  pressure 

AutoCAD SHX Text
boiler  11-LBP-A.   (It should be noted that this boiler is being  purchase  and 

AutoCAD SHX Text
initially  trimmed  out  as a medium pressure boiler to  accommodate  the  phasing 

AutoCAD SHX Text
necessary  to remove the old boilers, install the new boiler, and always have  a 

AutoCAD SHX Text
back up source of medium pressure steam.  Once the installation is in its  final 

AutoCAD SHX Text
configuration, this boiler will be retrimmed to perform as a low pressure boiler 

AutoCAD SHX Text
with  the  medium pressure trim returned to the Owner for  spares.)   When  this 

AutoCAD SHX Text
boiler fires, it will fire to maintain the low pressure header at a pressure  of 

AutoCAD SHX Text
12  psig.  In doing this, it will cause the pressure reducing station valves  to 

AutoCAD SHX Text
modulate  closed  since their set points are below this value.  This,  in  turn, 

AutoCAD SHX Text
will  transfer  all  of the low pressure loads onto  the  low  pressure  boiler, 

AutoCAD SHX Text
minimizing its tendency to short cycle.  The medium pressure boiler will fire as 

AutoCAD SHX Text
required  to satisfy the medium pressure loads.  As stated previously, the  turn 

AutoCAD SHX Text
down  ratio  on  the  medium pressure burner  acting  in  combination  with  the 

AutoCAD SHX Text
anticipated  medium pressure load and the large pressure swing that  the  medium 

AutoCAD SHX Text
pressure  header  will be allowed to take  will  work together to  minimize  the 

AutoCAD SHX Text
tendency  of the medium pressure boiler to short cycle.  Since the low  pressure 

AutoCAD SHX Text
boiler  can  turn down to approximately 50 boiler horsepower and  since  the  low 

AutoCAD SHX Text
pressure boiler will not even be brought on line until the 50 boiler horse power 

AutoCAD SHX Text
medium  pressure  boiler can no longer carry the load, it  is  anticipated  that 

AutoCAD SHX Text
there  will  also  be a minimal tendency for the low pressure  boiler  to  short 

AutoCAD SHX Text
cycle.   As  actual  operating experience is gained with  the  system,  pressure 

AutoCAD SHX Text
reducing valve set points and boiler firing set points can be tuned to  optimize 

AutoCAD SHX Text
the performance of the boilers and minimize boiler cycling.
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The large ( 200 hp.) medium pressure boiler 11-MPB-A acts as a back up boiler to 

AutoCAD SHX Text
both  the low pressure boiler 11-LPB-A and the small medium pressure boiler  11-

AutoCAD SHX Text
MPB-B.   The DDC control system will monitor the low pressure header and  assume 

AutoCAD SHX Text
there  has  been  a  failure of either the low pressure  boiler  or  the  medium 

AutoCAD SHX Text
pressure  boiler  if the header pressure drops below 2 psig for  any  length  of 

AutoCAD SHX Text
time.   It   will automatically cycle 11-MBP-A on  and issue  an  alarm  message 

AutoCAD SHX Text
under this condition.  When 11-MPB-A is fired, it will fire to maintain a header 

AutoCAD SHX Text
pressure  of 80 psig.  This will cause the smaller medium pressure boiler to  go 

AutoCAD SHX Text
off  line  and shift all of the load onto the larger boiler  and  eliminate  the 

AutoCAD SHX Text
simultaneous  unnecessary  firing  of the two boilers  together.   If  the  load 

AutoCAD SHX Text
exceeds  the capacity of the large medium pressure boiler, the  header  pressure 

AutoCAD SHX Text
will  begin to drop, and the small boiler will automatically cycle on  when  the 

AutoCAD SHX Text
pressure drops to its set point.  

AutoCAD SHX Text
The DDC control system also monitors the pressure of the medium pressure header.  

AutoCAD SHX Text
It  assumes  that  the small medium pressure boiler has  failed  if  the  header 

AutoCAD SHX Text
pressure drops below 45 psig for any length of time and will automatically cycle 

AutoCAD SHX Text
11-MPB-A on and issue an alarm message under this condition.

AutoCAD SHX Text
The boiler failure alarm message will be repeated on a regular basis for as long 

AutoCAD SHX Text
as the back up boiler is in operation.
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The  DDC system is also programmed to bring the low pressure boiler on line  any 

AutoCAD SHX Text
time  the  absorption chiller is placed in operation because  the  small  medium 

AutoCAD SHX Text
pressure  boiler will not have sufficient capacity to carry the machine when  it 

AutoCAD SHX Text
is operating at 20 to 30% capacity or more.
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Note that this control arrangement allows 11-MPB-A to cycle on automatically any 

AutoCAD SHX Text
time either of the other boilers are taken off line for maintenance.  If  either 

AutoCAD SHX Text
one of the normal boilers are shut down, then their associated header  pressures 

AutoCAD SHX Text
will not be maintained, and the control system will automatically cycle 11-MPB-A 

AutoCAD SHX Text
on line.  The programming will be arranged so that a software point can manually 

AutoCAD SHX Text
be  commanded  on during boiler maintenance to suppress the alarm  message.   The 

AutoCAD SHX Text
point  will be reset automatically by the control system the first time it  sees 

AutoCAD SHX Text
one of the normal boilers cycle.

AutoCAD SHX Text
For  the  automatic  control sequencing of the boilers to  work,  the  isolation 

AutoCAD SHX Text
valves  between the boiler and the steam header must be kept open at  all  times 

AutoCAD SHX Text
unless  the boiler is being taken out of service.  A steam trap is installed  on 

AutoCAD SHX Text
each  boiler  at a level just above the normal operating level  to  prevent  the 

AutoCAD SHX Text
boiler  from becoming water logged if it is not in operation and  the  isolation 

AutoCAD SHX Text
valves are open.  These provisions allow the boilers that are not on line to  be 

AutoCAD SHX Text
held in a "hot standby" mode.
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Two isolation valves are provided on each boiler with a "free blow" drain  valve 

AutoCAD SHX Text
in between  them.   These valves are required by code on boilers with  man  holes 

AutoCAD SHX Text
(i.e.  boilers that can be crawled into by a mechanic for serve or repair)  that 

AutoCAD SHX Text
are  connected to a header served by more than one boiler.  The  normal  service 

AutoCAD SHX Text
procedure associated with taking a boiler off-line (isolating it from the steam 

AutoCAD SHX Text
system piping) is to close the valve closest the header, opening the "free blow" 

AutoCAD SHX Text
drain  valve,  and closing the service valve closest to the  boiler.   The  open 

AutoCAD SHX Text
drain  valve  allows the operator/mechanic to verify that the  header  isolation 

AutoCAD SHX Text
valve  is functioning and has truly isolated the boiler from the  system.   The 

AutoCAD SHX Text
second  valve,in combination with the drain valve, prevents steam from  entering 

AutoCAD SHX Text
the boiler and vents it to the equipment room should the header isolation  valve 

AutoCAD SHX Text
begin to leak or be opened unintentionally while the boiler is out of service.
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One of the items uncovered by the boiler and steam system study was that it took 

AutoCAD SHX Text
a  significant  amount  of energy to keep the steam distribution  system  up  to 

AutoCAD SHX Text
operating  temperatures,  even with a well maintained insulation system  on  the 

AutoCAD SHX Text
piping.  The modifications to the central plant have taken several steps  toward 

AutoCAD SHX Text
reducing this parasitic burden.
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  - The  heating  water systems have been interconnected  for  several  reasons 

AutoCAD SHX Text
     including  allowing  recovered  heat  to serve all  of  the  loads  in  the 

AutoCAD SHX Text
     hospital  and  improving  reliability  and  maintainability.   One  of  the 

AutoCAD SHX Text
     additional  benefits of this modification is it allows the majority of  the 

AutoCAD SHX Text
     steam  distribution system outside of the boiler room to be shut down  most 

AutoCAD SHX Text
     of  the year and it reduces the  load on this system to the point where  it 

AutoCAD SHX Text
     can be operated when necessary as a low pressure steam system instead of  a 

AutoCAD SHX Text
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Mechanical _/
Penthouse

AHUB
Humidification
ROOF
KEYED NOTES:

%)

5 Disconnect exist. bed pan washer
line and remove pipe to ;he point
where it leaves the mechanical
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NURSING WING FOURTH FLOOR = and where it leaves the room.
Piping Losses — 2 Ib/hr : 48 Ib/dy
Disconnect and remove existing
condensate receiver and pump
serving the West Wing convector
loads.
LPS (converted from MPS) runs
directly from West Wing to North
Wing along with new MPS line.
BED PAN Disconnect and remove steam
WASHER piping and PRV’s serving multi—
AHU4 & AHUS zone unit coils and convectors.
Humidification Reconnect multizone units and
stairwell convectors to the new
heating hot water system. Aban—
don the second floor convec—
tors in place. See the hot water
flow diagram for details.
”» —_—_'47
3 Disconnect and cap piping to
bed pan washer. Abandon mains

% outside the mechanical room in

% place. Remove piping in the
mechanical room.

g Disconnect convectors from
n = steam system and reconnect to
% the heating hot water system-—
see the heating hot water system
1 flow diagram for details.
NURSING WING THIRD FLOOR
Piping Losses — 101 Ib/hr : 240 Ib/dy 0 tion R Sterili
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4
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Piping Losses — 21 Ib/hr : 504 Ib/dy I o
0 4
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Humidification Humidification
n
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e =
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32 Disconnect from the steam system
> /—Delivery Room Sterilizer and dbandon in place. Remove
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BED PAN /\ 8 /\ A AWin — 0O Ib/d the mechanical room and cap and
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Phase 1 humidification loads. <
\ 1 1/4” |
2 e |
\\ LPS B C | LPS ‘ "
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KITCHEN

Piping Losses — 3 Ib/hr
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PHASE 1 EQUIPMENT

ROOM

Piping Losses — 4 Ib/hr

— 84 Ib/dy

For details of work in this
area see sheet TC—15.

AHU1—AHU3
Humidification

Add a new service valve at the base of this riser
to dllow it to be shut down unitl a load is

connected to it.

OL

OL

Bed Pan Washer Convector

(South stair)

Convector
(Central stair)

STEAM SYSTEM RISER DIAGRAM
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o 4. 9 9
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Lab Sterilizer
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point.

Disconnect existing lab sterilizer from
the existing converted LPS header
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Relocate one existing North Wing heat

exchanger to West Wing.
cap piping to the main.

Remove and
Install a new

control valve on the existing heat
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diagrams for additional information.
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pressure reducing stations

and install

a spool piece

at each location. Return
PRV’s to the owner.
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