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Overview of the Existing Hilberry Theater and the MEPF Pricing Alternates 

As part of the new Hilberry Gateway Project, the existing Hilberry Theater will be 

renovated to become the new Valade Jazz Center – a modern, jazz performance venue 

that will support current and future jazz performance needs.   

 

With the initial renovation studies of the existing Hilberry Theater, the full state of the 

existing HVAC, Plumbing, Fire Protection, Electrical, and Life Safety Systems was not fully 

known nor documented to determine appropriate pricing.  As such, Wayne State 

University hired Peter Basso and Associates to further assess and perform commissioning 

services of the existing HVAC, Plumbing, Fire Protection, Electrical, and Life Safety Systems 

of the existing Hilberry Theater.  The initial phase of the report was completed in January 

of 2019, where a list of findings and recommendations for repairing, replacing, improving, 

etc. of systems were presented to Wayne State University.   

 

Wayne State University and the Hilberry Gateway Project need to determine the cost of 

addressing each of the issues found in order to move forward with a renovation strategy, 

and ultimately, the Hilberry Gateway project. 

 

 

MEPF Pricing Alternates 

Wayne State University needs to determine the costs of the various HVAC, Plumbing, Fire 

Protection, Electrical, and Life Safety System issues in the existing Hilberry Theater to 

determine how to proceed with further renovation activities to support the new Hilberry 

Gateway Project and the new Valade Jazz Center.   

 

In the following spreadsheet, there will be a list of Mechanical and Electrical alternates 

that will require contractor pricing.  Each of these pricing alternates are in addition to 

those project alternates and base bid activities submitted in earlier packages and 

information. 

 

Each alternate includes the following to assist with pricing: 

- A specific number for tracking purposes 

- The description of the alternate for pricing 

- A reference location for the system in the existing Hilberry Theater 

- Reference information from the Peter Basso and Associates Retro-commissioning / 

Facility Assessments report 

o A Peter Basso reference number for the issue from Section 2. Retro-

Commissioning Findings/Recommendations from the Report 
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o A summary of the issue from the Section 2. Retro-Commissioning 

Findings/Recommendations of the Report 

o Any associated reference photos useful for pricing that can be found in 

Section 7 of the Report. 

 

 

Retro-Commissioning / Facility Assessments Report 

The Peter Basso & Associates is a detailed report of the existing conditions of the existing 

Hilberry Theater.  As such, the pricing team may find the additional portions of the report 

useful so therefore the full report has been included in its entirety in an appendix to this 

pricing document.   

 

It is recommended that the pricing team reference the mechanical and electrical floor 

plans in Section 5 and Section 6 of the report. 
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Mechanical Alternate Number Alternate Description Location Report Ref Number Report Description of Item Report Photo Ref Alternate Price (TBD) Pricing Notes

M1 - AHU1

For existing Air Handling Unit 1, replace pneumatic 

return air temperature sensor with control dial,  

replace pneumatic bypass damper air temperature 

sensor, replace pneumatic discharge air temperature 

controller, and add new unit freezestat

Mech 102.1

(1st Flr West Side) TC-1.1, TC-1.2, TC-1.3, TC-1.4

Cooling coil valve pneumatic return air temperature sensor no 

longer functions.  Pneumatic discharge air temperature sensor 

for heating coil bypass damper control no longer functions.  

Pneumatic discharge air temperature controller used to stage 

the four heating coil control valves no longer functions.  Unit has 

no freezestat for freeze protection. 28A, 28B, 28C

M2 - AHU1

Remove and replace existing pneumatic controls 

with new direct digital controls for the existing AHU-1.  

New controller, sesnors, acuators and relays shall be 

able to provide the following control functions: 

Remote on/off scheduling capability, Remote 

monitoring of system status/alarms, Remote setpoint 

adjustment, Heating coil/cooling coil control to 

maintain space temperature, Enthalpy Economizer 

control, and Demand Control Ventilation

Mech 102.1

(1st Flr West Side) TC-1.5 AHU-1 has no control panel and is operated manually. -

M3 - AHU1

Provide new outdoor air damper for AHU-1 at 

outdoor air intake louver with new access panel.

Mech 102.1

(1st Flr West Side) HVAC-1.2 Outside air damper could not be located. -

M4 - AHU1 Clean AHU1 cooilng coil drain valves

Mech 102.1

(1st Flr West Side) HVAC-1.3 Cooling coil drain valve pipe is plugged. -

M5 - AHU1

Provide new stainless steel AHU1 cooling coil drain 

pan.

Mech 102.1

(1st Flr West Side) HVAC-1.4

Cooling coil drain pan does not meet current code and is 

rusted. 28D

M6 - AHU1 Replace four AHU-1 steam control valves.

Mech 102.1

(1st Flr West Side) HVAC-1.8 All four AHU-1 steam control valves have signs of leaking. -

M7 - AHU1 Replace first AHU-1 steam coil isolation valve

Mech 102.1

(1st Flr West Side) HVAC-1.9 The first AHU-1 heating coil has a leaky isolation valve. -

M8 - AHU1 Add AHU-1 fan belt guard

Mech 102.1

(1st Flr West Side) HVAC-1.11 Fan belt guard is missing. -

M9 - AHU1

Add AHU-1 access panels for fan service and adjust 

adjacent ductwork to allow for coil pulls

Mech 102.1

(1st Flr West Side) HVAC-1.12

Access to unit for maintenance is inadequate.  There is no space 

for coil pulls, and no space for fan belt replacement.  Fan belt 

access is through a hole cut in the wall from the adjacent 

space. -

M10 - AHU1

Clean AHU-1 casing and provide new AHU casing 2" 

fiber-board insulation.

Mech 102.1

(1st Flr West Side) HVAC-1.14 Air handling unit casing is not insulated. -

M11 - AHU1

Clean AHU-1 outside air ductwork and supply air 

ductworkand provide new 2" mineral fiber blanket 

insulation.

Mech 102.1

(1st Flr West Side) HVAC-1.15 Outside air duct and supply air ductwork is not insulated. -

M12 - AHU1

Remove and replace AHU-1 existing return air and 

outside air damper.

Mech 102.1

(1st Flr West Side) HVAC-1.16

Return air damper has no seals and leaks.  Unable to access 

outside air damper. -

M13 - AHU1

Reconfigure AHU-1 supply fan power and controls 

with new hand/off/auto switch.

Mech 102.1

(1st Flr West Side) HVAC-1.17 Supply air fan does not have a hand/off/auto switch. -

M14 - AHU1

Completely replace AHU-1 with new 6,500 cfm air 

handling unit with new controls, connections and 

associated accessories.

Mech 102.1

(1st Flr West Side) - - -

M15 - EXH

Provide new 3,500 cfm inline exhaust fan at exhaust 

relief air louver.  Provide associated motorized 

isolation damper, space static pressure control, and 

inlet ductwork with silencer.

Mech 102.1

(1st Flr West Side) HVAC-1.13

Relief fan was completely removed, relief air louver is closed off, 

and relief air ductwork was abandoned.  The unit does not have 

means for relieving air from the space. -

M16 - AHU2

Completely replace AHU-2 with new 16,000 cfm air 

handling unit with new controls, connections and 

associated accessories. Mech Room 047 - - -

M17 - FC1/2

Reconfigure both lobby fan coil unit power and 

controls with new hand/off/auto switch.

West Corridor 102

Box Office 101 

Mechanical Room FC-0.2 Supply air fan does not have a hand/off/auto switch. 27, 38

M18 - FC1/2

Provide programmable direct digital controllers for 

both lobby fan coil units with new thermostats

West Corridor 102

Box Office 101 

Mechanical Room FC-0.3

Fan coil units have no start/stop control.  They are switched 

on/off manually. 27, 38

M19 - FC1/2

Replace existing pneumatic cooling control valves 

on lobby fan coil units with new digital cooling coil 

valves.

West Corridor 102

Box Office 101 

Mechanical Room FC-0.4 Fan coil units have pneumatic controls for cooling coil valve. 27, 38

M20 - FC1 Balance fan coil unit fan. West Corridor 102 FC-1.1 Fan vibrates excessively when operating. 27

M21 - FC1 Replace fan coil unit fan belts and sheaves. West Corridor 102 FC-1.2 Fan belts are slipping/squeaking. 27
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Mechanical Alternate Number Alternate Description Location Report Ref Number Report Description of Item Report Photo Ref Alternate Price (TBD) Pricing Notes

M22 - FC2 Calbrate fan coil unit return air sensor.

Box Office 101 

Mechanical Room FC-2.1

Return air sensor used for chilled water valve controls is out of 

calibration by approximately 20F.  It is currently set to 48°F. -

M23 - FC2 Replace lobby fan coil unit fan belts

Box Office 101 

Mechanical Room FC-2.2 One fan belt is missing. 38A

M24 - FC2 Add fan belt guard to lobby fan coil unit

Box Office 101 

Mechanical Room FC-2.3 Fan belt guard is missing. 38A

M25 - FC1/2

Replace and remove existing lobby vertical, closet 

fan coil units with new 1,750 cfm fan coil units with 

new controls, piping connections and accessories.

West Corridor 102

Box Office 101 

Mechanical Room FC-0.5

Due to the need for ventilation air, additional cooling capacity 

for ventilation, and deficiencies listed for these units, we 

recommend replacing these fan coil units. -

M26 - STM

Repair combined steam and condensate pipe in 

mechanical room. Mech Room 047 HTG-1.1

Combination steam/condensate pipe leaks and puddles onto 

mechanical room floor.  Repair has not begun. 14A, 14B

M27 - STM

Provide cost to reinsulate approximately 250 linear 

feet of steam and steam condensate piping.

Throughout 

Building HTG-2

There are many locations where sections of steam piping 

insulation is missing. N/A

M28 - STM Calibrate steam header pressure sensor Mech Room 045 HTG-3

Pressure sensor at steam header is out of calibration, and 

incorrect pressure is displayed on graphics. N/A

M29 - STM Replace steam header pressure gauge Mech Room 045 HTG-4

Pressure gauge at steam header is out of calibration and reads 

incorrectly. N/A

M30 - STM

Clean condensate receiver drain and add high 

water sensor with alarm. Mech Room 045 HTG-5

Condensate receiver drain is plugged.  There is no high water 

alarm locally, or on DDC. 8

M31 - STM

Replace existing feed water tank controls with new 

direct digital controller with pump stage and 

lead/lag operation. Mech Room 045 HTG-6

Pump controller for feed water tank pumps runs both pumps 

simultaneously instead of alternating pumps.  Facilities staff 

manually shuts off one pump at the hand/off/auto switch in 

order to alternate pumps weekly. 9

M32 - STM

Add boiler feed pump alarms and high/low water 

alarms. Mech Room 045 HTG-7 There are no alarms for pump failures or low/high water alarms. 9

M33 - STM

Replace all backup pump solenoid valves serving 

feed water pumps P-1, P-2, and P-3. Mech Room 045 HTG-8

Back-up feed water pump P-4 solenoid valves serving feed 

water pumps P-1, P-2, and P-3 leak.  Whenever the back-up 

pump runs, water leaks through the solenoid valves and 

overflow the non- operating boilers. 5

M34 - STM Replace boiler gauge glass. Boiler Room 043 HTG-10 Boiler-1 gauge glass doesn't blow down. N/A

M35 - STM

Replace auto blowdown valves.  Replace 

conductivity sensors. Boiler Room 043 HTG-10.1

Auto blowdown for boilers B-1, B-2, and B-3 are not functioning. 

Boiler conductivity sensors do not function. N/A

M36 - STM Replace fan belts and sheaves. Boiler Room 043 HTG-11 Exhaust fan has a bad belt. N/A

M37 - DHW Replace domestic hot water circulation pump 1. Mech Room 045 PLM-2 Pump 1 does not function. N/A

M38 - RAD

Provide zone thermostat(s) and control valves on 

radiators for space temperature control. Main Lobby 110 HTG-9.1 Main lobby radiators have no control valves.  30 through 37

M39 - RAD Replace radiator steam isolation valve. Storage Room 103 HTG-9.2

Radiator does not heat and may be plugged.  Water leaks from 

isolation valve. 41

M40 - RAD Replace steam radiator vents. Room 201.1 HTG-9.3 Radiator vents in this room leak. 61

M41 - RAD

Provide zone thermostat(s) and control valves on 

radiators for space temperature control. Common Area 202 HTG-9.4 Radiator has inconsistent control and no automatic controls 55

M42 - RAD

Provide zone thermostat(s) and control valves on 

radiators for space temperature control. Room 203 HTG-9.5

Wall hung radiators were abandoned in place because space 

was too hot when occupants were working. 63

M43 - RAD

Replace isolation valve and slope finned tube 

properly.

Make-up Room 

205 HTG-9.6

Finned tube under sinks does not heat.  Isolation valve leaks. 

Finned tube is improperly sloped. 64A, 64B

M44 - RAD Repack isolation valve. Men's Lounge 208 HTG-9.7 Radiator isolation valve leaks. 53

M45 - RAD

Clean, drain and pitch convector properly.  Provide 

zone thermostat(s) and control valves on convector 

for space temperature control. Room 210 HTG-9.8 Convector does not heat and may be plugged. 58

M46 - RAD

Replace wall mounted radiator control valve and 

thermostat.

Organ Echo Loft 

Room 302 HTG-9.9

Pneumatic control valve for wall mounted radiators does not 

function.  Thermostat does not function. 68

M47 - RAD Replace radiator air vent.

Common Area 

Stairwell 

(Southwest Corner) HTG-9.10

Radiator behind couch in common area stairwell is cold and 

missing air vent. 40

M48 - RAD

Clean and drain radiator.  Provide zone thermostat(s) 

and control valves on radiator for space 

temperature control. 2nd Flr Stairway HTG-9.11

Radiator is cold and may be plugged.  Air vent was recently 

replaced. 24

M49 - TC

Contractor shall pressure test temperature controls 

penumatic air system and repair any leaks found, Mech Room 047 TC - 2.9 Temperature controls air compressor runs continuously.  12
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Electrical Alternate Number Alternate Description Location Report Ref Number Report Description of Item Report Photo Ref Alternate Price (TBD) Pricing Notes

E1 - FP

Contractor shall perform Fire Alarm system testing.  As 

part of testing, contractor shall document Fire Alarm 

system capacity, program version and suitability for 

future full renovation of existing Hilberry Theater. Throughout FP-1 Latest fire alarm system testing conducted in 2010 16

E2 - FP

Replace existing Fire Alarm system with capabilities 

and capacities to serve full renovated Existing 

Hilberry Theater Throughout - - -

E3 - PWR Replace LP-C Merc 30A breaker

Main Electrical 

Room PWR-1

Merc 30A breaker is overheating. The load was checked and 

found acceptable. Cables were found loose and tightened. 

Equipment continued to overheat. E6A, B, C, D, E, F

E4 - PWR Replace LP-J Stage Right stage works breaker Second Floor PWR-2 SR stage works breaker is overheating. E15A, B, C, D, E, F, G

E5 - PWR Replace LP-F breakers at Circuits #24 and #28 Second Floor PWR-3 Circuits #24 and #28 are overheating. E10A, B, C, D, E, F

E6 - PWR Replace LP-BR breakers at Circuits #25, #27 and #29 Boiler Room PWR-4 Supply fan breaker circuits #25, #27 and #29 are overheating. E4A, B, C, D

E7 - PWR Replace disconnect Basement PWR-5

A phase fuse clip and disconnect serving the portable dimmer 

rack are overheating. E9A, B, C, D

E8 - PWR Clean Main Switchboard and all Panelboards Throughout PWR-6  Interior of Main Switchboard and Panelboards are dirty. -
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1. Executive Summary 
 

The goal of this project is to perform Retro-Commissioning services and a Facility Assessment 

to assist the Hilberry Gateway project team in evaluating the condition, operation, and 

weaknesses of the mechanical, electrical and plumbing systems. The project goal is to 

keep/reuse the existing systems, identify system components that have failed or no longer 

function properly, provide recommendations to repair or replace system components, and 

identify system improvement opportunities to improve the reliability, operation and controllability 

of the systems. 

 

Our focus is to reuse equipment as much as possible, so our findings listed in Section 2 are 

given two priorities marked with an “X” on the list.  Items marked as Priority 1 are items that 

need to be addressed, as they no longer function, do not meet code, or present a health or 

safety concern.  Items marked as Priority 2 are recommended as a system improvement to be 

considered in the budget.  The findings list also includes a photo number, which can be used to 

reference the item to its associated photo in the appendix, and the location of the photo on the 

plans. 

 

The project is divided into two phases.  Phase 1 is complete with the exception of switching the 

chiller on/off due to cold weather, and the exercising the main electrical equipment because the 

building was occupied during the electrical contractor’s site visit. 

 

Phase 2 was recently completed. 

 

Below is a summary of our scope of services for this project: 

 

Phase 1 

1. Review building mechanical, electrical and plumbing systems construction documents. 

2. Attend project kick-off meeting and interview Wayne State University maintenance staff 

to identify operational and thermal comfort issues. 

3. Perform visual/static review of mechanical, electrical, plumbing and fire protection 

equipment and provide the following: 

a. List equipment with location, area served, and nameplate data 

b. Develop equipment-anticipated sequences of operation. 

c. Photograph equipment. 

d. Identify equipment and photograph locations on building key plans. 

e. Rate condition of equipment: “good,” “needs service,” “overhaul,” or “replace.” 
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4. Direct and observe HVAC system and equipment functional verification testing. Control 

system manipulation to facilitate functional testing shall be performed by WSU 

maintenance staff as directed by PBA. Functional testing, including operating the 

systems/equipment through all modes of operation including heating, cooling, occupied, 

unoccupied modes, safety shutdowns and verification of equipment interlocks. 

Functional testing will be performed on the following systems/equipment: 

a. Air handling units including fans, mixed air dampers, steam heating coils, chilled 

water-cooling coils, and associated temperature controls. 

b. Exhaust fans and associated controls. 

c. Steam system including boilers, boiler feed system, deaerator, condensate return 

system, and associated controls. 

d. Steam heating terminal equipment and associated temperature controls. 

e. Chilled water system including indoor evaporator, outdoor condensing unit, 

distribution pumps and associated controls. 

5. Perform electrical systems testing and verification including the following: 

a. Test and exercise main electrical distribution equipment. 

b. Perform infrared scan of main electrical switchboards and switchgear. 

c. Perform functional test of egress lighting system. 

6. Develop one-line diagrams for electrical power system, air handling systems, chilled 

water system, steam and steam condensate systems. One-line diagrams will include 

system components and distribution system sizes. This was completed in Phase 1 work. 

7. Document all findings and recommendations on a system deficiency spreadsheet. 

8. Attend review meeting with project team to discuss findings and recommendations. 

 

Phase 2 

1. Mechanical and electrical field investigation of steam system, chilled water system, air-

handling system, and electrical power system for development of one-line as-built 

schematic diagrams for each system. 

2. Meter main electrical service switchgear and all electrical panels. Metering duration will 

be for 30 continuous days. 

3. Perform functional test of fire alarm system. 
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Retro-Commissioning Findings/Recommendations

Hilberry Theatre

TC-1.1 X 28A

AHU-0001

Temperature 

Controls

Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Cooling coil valve pneumatic return air temperature sensor no longer 

functions.  Chilled water valve is always fully open and there is no 

control of space temperature.  Also, temperature setpoint dial is 

worn off and unreadable.

Replace pneumatic return air temperature sensor.

TC-1.2 X 28B

AHU-0001

Temperature 

Controls

Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Replace pneumatic return air temperature sensor.

TC-1.3 X 28C

AHU-0001

Temperature 

Controls

Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Pneumatic discharge air temperature controller used to stage the 

four heating coil control valves no longer functions.

Replace heating coil pneumatic discharge air temperature 

controller.

TC-1.4 X N/A

AHU-0001

Temperature 

Controls

Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Unit has no freezestat for freeze protection. Provide means to shut unit down for freeze protection.

TC-1.5 X N/A

AHU-0001

Temperature 

Controls

Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Priority 2:

System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

We tested all of the unit controls and found none to be functional.  This unit has no control panel and is operated manually.  The 

unit is started/stopped through the fan disconnect switch.  Outside air and return air dampers are controlled manually by a 

pneumatic selection switch on the wall, and the outside air damper could not be located (see item HVAC-1.2 below).  The existing 

heating coil controller (if working) would only maintain a fixed discharge air temperature manually set by facilities staff, and would 

not have the ability to maintain the space temperature.

Due to the number of temperature controls deficiencies listed above, we recommend upgrading to DDC controls for this unit, and to 

provide the following benefits:

Remote on/off scheduling capability

Remote monitoring of system status/alarms

Remote setpoint adjustment

Meet current code requirements

Heating coil/cooling coil control to maintain space temperature

Enthalpy Economizer control

Demand Control Ventilation

Energy Savings

Pneumatic discharge air temperature sensor for heating coil bypass 

damper control no longer functions.  Bypass damper is always 

closed, and controller is disabled.

Item # System ID Location Area Served RecommendationDescription of Issue

Project No. 2018.0465.00 6



Retro-Commissioning Findings/Recommendations

Hilberry Theatre

Priority 2:

System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

TC-2.1 X 12A

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

Electric to pneumatic (EP) switch does not bleed control air properly 

when supply fan is deactivated.  Control air pressure drops too 

slowly, delaying the control of outside air ventilation damper and 

mixed air dampers back to their normal positions when the unit is 

deactivated.

Replace pneumatic EP switch.

TC-2.2 X 11, 11A

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

Pneumatic receiver controller for mixed air damper control is out of 

calibration by 38°F.  Observed mixed air temperature setpoint at 

32°F in order to maintain a 70°F mixed air temperature.

Replace pneumatic receiver controller.

TC-2.3 X 11, 11A

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

Mixed damper control is set to a 6 PSI minimum position.  This does 

not meet code requirements for minimum outdoor air flow rate, and 

provides no means for demand control ventilation as required by 

code for high-occupancy spaces.

Perform ventilation calculations to determine outdoor air 

requirements.  Upgrade unit controls to provide code required 

ventilation rate.

TC-2.4 X 11, 11A

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

Pneumatic receiver controller for discharge air temperature control is 

out of calibration by ten degrees.  Observed discharge air 

temperature setpoint at 60°F in order to maintain 70°F discharge air 

temperature.

Replace pneumatic receiver controller.

TC-2.5 X N/A

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

Pneumatic discharge air temperature sensor is out of calibration by 

5.5°F.  Sensor reads 69°F while actual measured temperature is 

63.5°F.

Replace temperature sensor.

TC-2.6 X N/A

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

Unit does not have a chilled water control valve.  Unit runs at 

maximum cooling capacity during entire cooling season.  Facilities 

staff opens outside air damper position manually during the cooling 

season to prevent overcooling of the theatre.

Add control valve for the chilled water coil.

TC-2.7 X 12B

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

Chilled water temperature sensor used to disable economizer is 

reading incorrectly by approximately 40°F.

Replace chilled water temperature sensor.

TC-2.8 X N/A

189-AHU-0002 

Temperature 

Controls

Mech Room 047 Main Theatre 100

We functionally tested all of the unit controls and found them to be completely out of calibration, requiring continuous manual 

adjustment at the control panel to maintain environmental control of the space.  The controls are mostly pneumatic with the 

exception of start/stop control, discharge air temperature, and fan failure alarm on DDC.  Pneumatic controls are no longer 

supported and replacement parts are becoming less available.  The current controls are not capable of meeting current code 

requirements for the space.  Due to the temperature controls deficiencies listed above, we recommend replacing the controls in 

their entirety with DDC, adding a chilled water valve, and performing ventilation calculations to determine outdoor air requirements 

to meet current code.  Upgrading the controls to DDC will provide the following benefits:

Meet current code requirements

Remote monitoring of system status/alarms

Remote setpoint adjustment

Enthalpy Economizer control

Demand Control Ventilation

Heating coil/cooling coil control to maintain space temperature

Energy Savings

Project No. 2018.0465.00 7



Retro-Commissioning Findings/Recommendations

Hilberry Theatre

Priority 2:

System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

TC-2.9 X 12

Temperature 

Controls 

Pneumatic Air 

System

Mech Room 047

Building 

Temperature 

Controls

Temperature controls air compressor runs continuously.  If 

pneumatic controls are to be reused, the air system should be 

pressure tested to identify and repair leaks.

Pressure test temperature controls pneumatic air system and 

repair leaks.

HVAC-1.2 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Outside air damper could not be located.  It is not where the 

drawings indicate.  We traced the outside air duct back to the 

outside air louver, and there was no access to the duct to verify the 

outside air damper location.  Based on functional testing, the damper 

does not function (if it exists).

Provide new outside air damper.

HVAC-1.3 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010
Cooling coil drain valve on return pipe is plugged. Clean drain valve piping.

HVAC-1.4 X 28D AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010
Cooling coil drain pan is not IAQ, and is rusted. Replace drain pan.

HVAC-1.5 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Cooling coil is located upstream of heating coil, requiring seasonal 

draining of the cooling coil for freeze protection.

Consider locating the heating coil upstream of the cooling coil 

when unit is replaced.

HVAC-1.6 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

No cooling coil capacity information or current outdoor air minimum 

CFM is available.  Chiller replacement drawings do not indicate the 

GPM for the chilled water coil.

Verify existing cooling coil capacity is adequate to 

accommodate cooling load with current ventilation air 

requirements.

HVAC-1.7 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

No heating coil capacity information or current outdoor air minimum 

CFM is available.

Verify existing heating coil capacity is adequate to 

accommodate heating load with current ventilation air 

requirements.

HVAC-1.8 X 28E AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

All four steam control valves have signs of leaking.  Piping is 

corroded at all valves, and two heating coils are valved off at the 

isolation valve.  The two active heating coil control valves leak by 

when closed.  The most downstream valve has a pneumatic air leak.

Replace steam control valves.

HVAC-1.9 X 28F AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

The first heating coil has a leaky isolation valve.  Water is dripping 

onto the floor.
Repack isolation valve.
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Retro-Commissioning Findings/Recommendations

Hilberry Theatre

Priority 2:

System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

HVAC-1.10 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

The heating coil consists of four steam radiators.  Given the large 

mass of the heating coils, it will be difficult to modulate heating 

capacity to maintain a constant space temperature. 

Replace steam heating coils to provide more accurate 

control.

HVAC-1.11 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010
Fan belt guard is missing. Replace fan belt guard.

HVAC-1.12 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Access to unit for maintenance is inadequate.  There is no space for 

coil pulls, and no space for fan belt replacement.  Fan belt access is 

through a hole cut in the wall from the adjacent space.

Provide means for proper access to equipment.

HVAC-1.13 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Relief fan was completely removed, relief air louver is closed off, and 

relief air ductwork was abandoned.  The unit does not have means 

for relieving air from the space.

Provide new fan for proper return/relief air provisions for this 

system.

HVAC-1.14 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010
Air handling unit casing is not insulated. Insulate air handling unit casing.

HVAC-1.15 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010
Outside air duct and supply air ductwork is not insulated. Insulate ductwork.

HVAC-1.16 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010

Return air damper has no seals and leaks.  Unable to access outside 

air damper.
Replace return air damper.

HVAC-1.17 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010
Supply air fan does not have a hand/off/auto switch. Replace disconnect with hand/off/auto switch.

HVAC-1.18 X N/A AHU-0001
Mech 102.1

(1st Flr West Side)

Basement 

Theatre 010
Due to the amount of deficiencies listed above, we recommend a complete replacement of this AHU.
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Retro-Commissioning Findings/Recommendations

Hilberry Theatre

Priority 2:

System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

HVAC-2.8 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100
Facility staff indicated that cooling coil drain pan overflows in 

summertime.

Clean cooling coil trap.  Check measure negative pressure 

inside the unit to determine proper trap height.

HVAC-2.9 X 13B 189-AHU-0002 Mech Room 047 Main Theatre 100
Cooling coil is located upstream of heating coil, requiring seasonal 

draining of the cooling coil for freeze protection.

Consider locating the heating coil upstream of the cooling coil 

when unit is replaced.

HVAC-2.10 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100

No cooling coil capacity information or current outdoor air minimum 

CFM is available.  Chiller replacement drawings do not indicate the 

GPM for the chilled water coil.

Verify existing cooling coil capacity is adequate to 

accommodate cooling load with current ventilation air 

requirements.

HVAC-2.11 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100
No heating coil capacity information or current outdoor air minimum 

CFM is available.

Verify existing heating coil capacity is adequate to 

accommodate heating load with current ventilation air 

requirements.

HVAC-2.12 X 13D 189-AHU-0002 Mech Room 047 Main Theatre 100
Supply air fan mounting is inadequate, causing fan to vibrate back 

and forth when operating.

Strengthen fan mounting to properly support supply fan, and 

balance fan.

HVAC-2.13 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100

Return air fan is not interlocked with supply fan start/stop control and 

runs continuously.  Return fan does not stop when freezestat trips, or 

when firestat trips.

Interlock return air fan with supply air fan.

HVAC-2.14 X 12C 189-AHU-0002 Mech Room 047 Main Theatre 100 Return air fan does not have a hand/off/auto switch. Replace disconnect with hand/off/auto switch.

HVAC-2.15 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100 No duct access door for the outside air isolation damper. Add access door for outside air isolation damper.

HVAC-2.16 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100

No duct access door for the relief air damper.  The existing damper 

downstream of the return fan is too far from the damper, and elbow 

turning vanes block access.

Add access door for the relief air damper.

HVAC-2.17 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100
Original design used the floor grilles as the supply air, but this was 

reversed later on, and now the floor grilles are used as return air.

Consider converting the system to a displacement type 

system with supply air at the floor and return from above for 

future renovations.

HVAC-2.18 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100
Firestat located in return air ductwork shuts down unit and requires a 

manual reset.  Unit is now equipped with duct smoke detectors.

Confirm proper operation of duct smoke detectors (this is in 

Phase 2 scope of work) and eliminate firestat.

HVAC-2.19 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100
Mixed air dampers and relief air dampers have no seals and leak.  

Unable to access outside air isolation damper (no duct access door.)

Replace mixed air, relief air dampers.  Eliminate outside air 

isolation damper.

HVAC-2.20 X 13B, C 189-AHU-0002 Mech Room 047 Main Theatre 100 Air handling unit has no access doors to access coils or fan. Add access doors to air handling unit.

HVAC-2.21 X N/A 189-AHU-0002 Mech Room 047 Main Theatre 100 Due to the amount of deficiencies listed above, we recommend a complete replacement this AHU.
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Retro-Commissioning Findings/Recommendations

Hilberry Theatre

Priority 2:

System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

HVAC-2.22 X N/A 189-AHU-0002 Main Theatre 100 Main Theatre 100

Return air grilles in under the theatre seats are plugged with 

fiberglass insulation, plugged with dirt, or missing diffuser cap in 

multiple locations.

Remove insulation and clean return air floor grilles.

HVAC-3.1 X
60A, 60B, 60C, 

60D

Lighting Booth 

Fans

Lighting Booth 

206.1

Lighting Booth 

206.1 

Lighting booth has no air conditioning.  The space has a "push pull" 

fan system to transfer air from the theatre space into the room. Provide a separate split system air conditioning unit to serve 

the lighting booth, in lieu of transferring air from the theatre.

FC-0.1 X 27, 38 FC-1/FC-2

West Corridor 102

Box Office 101 

Mechanical Room

Main Lobby 110 Main lobby has no mechanical ventilation.

It is our understanding that this building is being renovated.  

During design of the renovation, A/E shall determine current 

codes that apply to the building renovation, and determine 

ventilation requirements based on space usage and 

applicable code.

FC-0.2 X 27, 38 FC-1/FC-2

West Corridor 102

Box Office 101 

Mechanical Room

Main Lobby 110 Supply air fan does not have a hand/off/auto switch. Replace disconnect with hand/off/auto switch.

FC-0.3 X 27, 38 FC-1/FC-2

West Corridor 102

Box Office 101 

Mechanical Room

Main Lobby 110
Fan coil units have no start/stop control.  They are switched on/off 

manually.
Add DDC controls to schedule units on/off.

FC-0.4 X 27, 38 FC-1/FC-2

West Corridor 102

Box Office 101 

Mechanical Room

Main Lobby 110 Fan coil units have pneumatic controls for cooling coil valve. Upgrade cooling coil valve control to DDC.

FC-0.5 X N/A FC-1/FC-2

West Corridor 102

Box Office 101 

Mechanical Room

Main Lobby 110

FC-1.1 X 27 FC-1 West Corridor 102
Main Lobby 110

(West Side)
Fan vibrates excessively when operating. Balance fan.

FC-1.2 X 27 FC-1 West Corridor 102
Main Lobby 110

(West Side)
Fan belts are slipping/squeaking. Replace fan belts and sheaves.

FC-2.1 X N/A FC-2
Box Office 101 

Mechanical Room

Main Lobby 110

(East Side)

Return air sensor used for chilled water valve controls is out of 

calibration by approximately 20°F.  It is currently set to 48°F.
Calibrate return air sensor.

Due to the need for ventilation air, additional cooling capacity for ventilation, and deficiencies listed for these units, we recommend 

replacing these fan coil units.
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Retro-Commissioning Findings/Recommendations

Hilberry Theatre
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System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

FC-2.2 X 38A FC-2
Box Office 101 

Mechanical Room

Main Lobby 110

(East Side)
One fan belt is missing. Replace fan belts.

FC-2.3 X 38A FC-2
Box Office 101 

Mechanical Room

Main Lobby 110

(East Side)
Fan belt guard is missing. Replace fan belt guard.

FC-2.4 X N/A FC-2
Box Office 101 

Mechanical Room

Main Lobby 110

(East Side)
Fan is loud. Provide sound attenuation.

FC-2.5 X 38 FC-2
Box Office 101 

Mechanical Room

Main Lobby 110

(East Side)

Return grilles were added to the box office doors and to the back of 

FC-2 to allow for air transfer through the box office space.

Provide a separate split system air conditioning unit to serve 

the box office, in lieu of transferring air from FC-2.

EXH-1 X 66 Toilet Exhaust Attic Fan Room
Men 208.1

Women 210.02

Main toilet exhaust fan no longer runs.  Toilet rooms have no 

exhaust.
Provide toilet exhaust for these toilet rooms.

EXH-2 X N/A Toilet Exhaust Toilet Room 104 Toilet Room 104 This toilet room has no exhaust. Provide toilet exhaust for this toilet room.

EXH-3 X N/A

Mechanical 

Room Exhaust 

Fan

Mech Room 045 Mech Room 045 Mechanical room exhaust fan is manually operated with wall switch.
Provide thermostat to activate exhaust fan whenever 

temperature rises above setpoint.

HTG-1.1 X 14A, 14B Steam Piping Mech Room 047 Heating System
Combination steam/condensate pipe leaks and puddles onto 

mechanical room floor.  Repair has not begun.
Repair pipe leak.

HTG-1.2 X N/A Steam Piping Throughout Building
Throughout 

Building

Steam piping has exceeded the end of its useful life, and many 

patches/repairs were observed during the building walkthroughs.  

Much of this piping is original to the building.  In addition to the leak 

discovered in HTG-1.1 above, another leak was occurring during one 

of our site visits and under repair.

Conduct pipe corrosion/condition and/or pipe wall thickness 

testing.

HTG-2 X N/A
Steam Piping 

Insulation
Throughout Building

Throughout 

Building

There are many locations where sections of steam piping insulation 

is missing.
Insulate steam piping.
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Retro-Commissioning Findings/Recommendations

Hilberry Theatre

Priority 2:

System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

HTG-3 X N/A
Steam Heating 

System
Mech Room 045 Steam Header

Pressure sensor at steam header is out of calibration, and incorrect 

pressure is displayed on graphics.
Calibrate Siemens steam pressure sensor.

HTG-4 X N/A
Steam Heating 

System
Mech Room 045 Steam Header

Pressure gauge at steam header is out of calibration and reads 

incorrectly.
Replace pressure gauge.

HTG-5 X 8

Steam 

Condensate 

Receiver

Mech Room 045

Steam 

Condensate 

Return System

Condensate receiver drain is plugged.  There is no high water alarm 

locally, or on DDC.

Clean condensate receiver drain.  Add high water alarm to 

DDC.

HTG-6 X 9

Boiler Feed 

Water Tank 

Pumps

Mech Room 045
Boiler Feed 

Water System

Pump controller for feed water tank pumps runs both pumps 

simultaneously instead of alternating pumps.  Facilities staff 

manually shuts off one pump at the hand/off/auto switch in order to 

alternate pumps weekly.

Upgrade controller to stage and alternate pumps 

automatically.

HTG-7 X 9

Boiler Feed 

Water Tank 

Pumps

Mech Room 045
Boiler Feed 

Water System
There are no alarms for pump failures or low/high water alarms. Add local alarms and DDC alarms.

HTG-8 X 5 Deaerator Mech Room 045
Boiler Feed 

Water System

Back-up feed water pump P-4 solenoid valves serving feed water 

pumps P-1, P-2, and P-3 leak.  Whenever the back-up pump runs, 

water leaks through the solenoid valves and overflow the non-

operating boilers.

Replace all backup pump solenoid valves serving feed water 

pumps P-1, P-2, and P-3.

HTG-9.0 X N/A Steam Radiators Throughout Building
Throughout 

Building

Many steam radiators throughout building have no control valves or 

no thermostat control.  Several units are clogged, have failed 

components, and do not heat.  Facilities maintenance staff manually 

adjusts steam pressure each day in attempt to maintain an 

acceptable temperature through the building.  See items below for 

specific locations identified during our walkthroughs.

Provide zone thermostat(s) and control valves on radiators 

for space temperature control.
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System 

Improvement

Priority 1:

Needs to be addressed.

Currently does not 

function, does not meet 

code, or is a health/safety 

concern

Photo #

Item # System ID Location Area Served RecommendationDescription of Issue

HTG-9.1 X 30 through 37 Steam Radiators Main Lobby 110 Main Lobby 110 

Main lobby radiators have no control valves.  Steam is controlled 

on/off manually through an isolation valve in the main steam pipe, 

and manual isolation valves are used to adjust heat output of 

radiators.

Provide zone thermostat(s) and control valves on radiators 

for space temperature control.

HTG-9.2 X 41 Steam Radiators
Storage Room

103

Storage Room 

103

Radiator does not heat and may be plugged.  Water leaks from 

isolation valve.
Replace isolation valve.  Investigate heating issue.

HTG-9.3 X 61 Steam Radiators Room 201.1 Room 201.1 Radiator vents in this room leak. Replace radiator vents.

HTG-9.4 X 55 Steam Radiators
Common Area

202

Common Area 

202

This area is often too hot.  One radiator has been capped off and 

abandoned in place.

Provide zone thermostat(s) and control valves on radiators 

for space temperature control.

HTG-9.5 X 63 Steam Radiators Room 203 Room 203
Wall hung radiators were abandoned in place because space was 

too hot when occupants were working.

Provide zone thermostat(s) and control valves on radiators 

for space temperature control.

HTG-9.6 X 64A, 64B Steam Radiators Make-up Room 205
Make-up Room 

205

Finned tube under sinks does not heat.  Isolation valve leaks.  

Finned tube is improperly sloped.
Replace isolation valve and slope finned tube properly.

HTG-9.7 X 53 Steam Radiators Men's Lounge 208
Men's Lounge 

208
Radiator isolation valve leaks. Repack isolation valve.

HTG-9.8 X 58 Steam Radiators Room 210 Room 210 Convector does not heat and may be plugged. Pitch convector properly.
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Photo #
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HTG-9.9 X 68 Steam Radiators
Organ Echo Loft 

Room 302

Organ Echo Loft 

Room 302

Pneumatic control valve for wall mounted radiators does not 

function.  Thermostat does not function.
Replace control valve and thermostat.

HTG-9.10 X 40 Steam Radiators

Common Area 

Stairwell 

(Southwest Corner)

Common Area 

Stairwell 

(Southwest 

Corner)

Radiator behind couch in common area stairwell is cold and missing 

air vent.  Radiator may be plugged.
Replace air vent.  Investigate heating issue.

HTG-9.11 X 24 Steam Radiators 2nd Flr Stairway 2nd Flr Stairway
Radiator is cold and may be plugged.  Air vent was recently 

replaced.
Investigate heating issue.

HTG-10 X N/A Boiler-1 Boiler Room 043 Heating System Boiler-1 gauge glass doesn't blow down. Replace gauge glass.

HTG-10.1 X N/A
Boiler Blowdown

B-1, B-2, B-3
Boiler Room 043 Boiler System

Auto blowdown for boilers B-1, B-2, and B-3 are not functioning.  

Boiler conductivity sensors do not function.
Replace blowdown valve.  Replace conductivity sensors.

HTG-11 X N/A
Boiler Room 

Exhaust Fan
Boiler Room 043 Boilers room Exhaust fan has a bad belt. Replace fan belts and sheaves.

PLM-1 X N/A
Domestic Water 

Piping
Throughout Building

Throughout 

Building

Domestic water piping is a combination of galvanized steel and 

copper.  Much of this piping is original to the building and has 

exceeded the end of its life.  During our site visit, maintenance staff 

was repairing a plumbing leak in Toilet Room 104.

Conduct pipe corrosion/condition and/or pipe wall thickness 

testing.

PLM-2 X N/A

Domestic Hot 

Water Circulation 

Pumps

Mech Room 045
Domestic Hot 

Water System
Pump 1 does not function. Replace domestic hot water circulation pump 1.

PLM-3 X N/A

Domestic Hot 

Water Circulation 

Pumps

Mech Room 045
Domestic Hot 

Water System

Pump 2 is deadheading because piping is capped and no longer 

used.
Turn off pump 2.
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Photo #
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FP-1 X 16
Fire Protection 

System
Throughout Building

Throughout 

Building
Latest fire protection system test was conducted in 2010. Retest fire protection system.

PWR-1 X  
E6A, B, C, D, 

E, F
LP-C

Main Electrical 

Room
Basement 

Merc 30A breaker is overheating. The load was checked and found 

acceptable. Cables were found loose and tightened. Equipment 

continued to overheat.

 Recommend replacing the breaker.

PWR-2 X  
E15A, B, C, D, 

E, F, G
LP-J Second Floor Second Floor SR stage works breaker is overheating. 

Recommend checking connections and replacing breaker if 

necessary.

PWR-3 X  
E10A, B, C, D, 

E, F
LP-F Second Floor Second Floor Circuits #24 and #28 are overheating. 

Recommend checking connections and replacing breaker if 

necessary.

PWR-4 X  E4A, B, C, D LP-BR Boiler Room Boiler Room Supply fan breaker circuits #25, #27 and #29 are overheating.
Recommend checking connections and replacing equipment 

if necessary.

PWR-5 X  E9A, B, C, D
Portable Dimmer 

Rack
Basement Basement A phase fuse clip and disconnect are overheating. 

Recommend checking connections and replacing equipment 

if necessary.

PWR-6 X N/A

Main 

Switchboard and 

Panelboards

Throughout the 

Building

Throughout the 

Building

Interior of Main Switchboard and Panelboards are dirty. A number of 

panelboards have a lot of dust.

Recommend proper maintenance by cleaning of interior of 

panelboards.
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CAPACITY  

Equipment System Location Equipment Manufacturer Model Serial Area Served Pneum. DDC Packaged Year Needs Remarks

Tag Served Type No. No. Installed Volts Phase MCA HP Good Service Overhaul Replace

CH-1

AHU-0001, 189-AHU-

0002, FC-1 & FC-2 

Chilled Water Cooling 

Coils

Outside Southwest 

Corner of building

Air Cooled Condenser W/ 

Remote Evaporator York/JCI

YLAA0090SE17XCAS

DTXATXBLXCXX44S

X1XXXHXXXSARXXX

X7XXXXXNB1XXXX 2HWM007591 Entire Building X X 2010 85.8 Tons 200 3 391 N/A X

R-410A  Remote evaporator bundle 

located in Basement Mechanical 

Room. Chiller is enabled by DDC and 

common alarm is monitored by DDC. 

Chilled water temperature control by 

chiller package control.  

Pump #1

AHU-0001, 189-AHU-

0002, FC-1 & FC-2 

Chilled Water Cooling 

Coils

Basement Mechanical 

RM 045 End Suction Pump Armstrong 5/25/6  4030 650465 Entire Building X 2010 206 GPM @ 40' 208 3 N/A 5 X

Pump #2

AHU-0001, 189-AHU-

0002, FC-1 & FC-2 

Chilled Water Cooling 

Coils

Basement Mechanical 

RM 045 End Suction Pump Armstrong 5/25/6  4030 Under insulation Entire Building X 2010 206 GPM @ 40' 208 3 N/A 5 X

B-1 Steam Heating

Basement Boiler RM 

043 Steam Boiler Fulton ICS 15 103514 Entire Building X X 2007 518 #/hr 120 1 13 N/A X

Boiler control through boiler 

sequencing controller and/or boiler 

package controller. DDC monitors 

boiler status and common alarm.

B-2 Steam Heating

Basement Boiler RM 

043 Steam Boiler Fulton ICS 15 103515 Entire Building X X 2007 518 #/hr 120 1 13 N/A X

Boiler control through boiler 

sequencing controller and/or boiler 

package controller. DDC monitors 

boiler status and common alarm.

B-3 Steam Heating

Basement Boiler RM 

043 Steam Boiler Fulton ICS 15 103518 Entire Building X X 2007 518 #/hr 120 1 13 N/A X

Boiler control through boiler 

sequencing controller and/or boiler 

package controller. DDC monitors 

boiler status and common alarm.

CR-1 Steam Heating

Basement Mechanical 

RM 045 Condensate Receiver Domestic 125CC

QE3716-SAO646283-

003  1 Entire Building X 2007

Tank 52 Gallons, 

(2) Pumps each 

@ 12 GPM

@ 50 PSI 208 3 N/A

(2) @ 

1 1/2 X

BFS-1

Steam Condensate 

Surge Tank Heating

Basement Mechanical 

RM 045 Boiler Feed Water System N/A N/A N/A Entire Building X Unknown Unknown 208 1 N/A

(2) @  

1/2 X

CST-1 Steam Boilers

Basement Mechanical 

RM 045 Condensate Transfer Tank Fulton VT-20 N/A

Boilers B-1 thru 

B-3 X X 2007

Tank 71 Gallons, 

(4) Pumps each 

@ 5 GPM @ 80 

Ft. Hd. 208 1 N/A

(4) @  

1/2 X

Control through package controller. 

DDC monitors common alarm.

WH-1 Domestic Hot Water

Basement Boiler RM 

043 Domestic Water Heater A.O. Smith DEL 30 110 1244M002482

Toilet / Dressing 

RMs X Unknown

30 gallon capacity, 

9000 watts 208 3 N/A N/A X

WH-2 Domestic Hot Water

Basement Boiler RM 

043 Domestic Water Heater A.O. Smith DEL 30 110 1244M002409

Toilet / Dressing 

RMs X Unknown

30 gallon capacity, 

9000 watts 208 3 N/A N/A X

P-1 Domestic Hot Water

Basement Boiler RM 

043

Domestic Hot Water 

Circulating Pump WILO Star S 21 FX 4090765/10w08 Unknown None None None Unknown 0.92 amps 120 1 N/A N/A X

Pipe is capped however pump running 

in dead head condition.

P-2 Domestic Hot Water

Basement Boiler RM 

043

Domestic Hot Water 

Circulating Pump WILO Stratos ECO 16 BFX 4117302/10w39 Unknown None None None Unknown 0.90 amps 120 1 N/A N/A X

Cycles based on aquastat temperature 

set point.

189-AHU-0002 Main Auditorium 

Basement Mechanical 

RM 047 Air Handling Unit

American 

Standard 24A P Main Auditorium X Unknown Unknown 208 3 N/A 7 1/2 X

RF-0002 AHU-002 Return Air

Basement Mechanical 

RM 047 In-Line Centrifugal Fan New York Blower T-307 F-2326 Main Auditorium None None None Unknown Unknown 208 3 N/A 5 X

AHU-0001 Basement Auditorium Mechanical RM 201.1 Air Handling Unit

American 

Standard 6A V

Basement 

Auditorium X 1935 Unknown 208 3 N/A 5 X

FC-1 Lobby - West Side Coat Room 102 Chilled Water Fan Coil Unit

American 

Standard Order No: 2-31179-7 V Lobby X Unknown Unknown 208 3 N/A 3 X

FC-2 Lobby - East Side

Mech RM in Box 

Office Chilled Water Fan Coil Unit

American 

Standard Order No: 2-31179-7 V Lobby X Unknown Unknown 208 3 N/A 3 X

FP-1 Fire Protection Basement Fire RM Electric Fire Pump Aurora 481-BF, Size X5X11A 70-80211 Entire Building X Unknown

500 GPM

@ 92.5' 208 3 N/A 20 X

Condition appears good, should be 

tested.

JP-1 Fire Protection Basement Fire RM Jockey Pump Unknown Unknown Unknown FP System X Unknown Unknown 208 3 N/A 2 X

Condition appears good, should be 

tested.

SP-1 Storm Water Dressing Room sump Sump Pump Zoeller N/A N/A

Foundation 

drains X Unknown Unknown 120 1 

Unknow

n

Unkno

wn X

SP-2 Storm Water Dressing Room Sump Sump Pump Zoeller N/A N/A

Foundation 

drains X Unknown Unknown 120 1 

Unknow

n

Unkno

wn X

Mechanical Equipment Inventory List/Condition

GENERAL AGE ELECTRICAL CONDITIONTYPE OF CONTROL
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Equipment System Location Equipment Manufacturer Model Serial Area Served Pneum. DDC Packaged Year Needs Remarks

Tag Served Type No. No. Installed Volts Phase MCA HP Good Service Overhaul Replace

Mechanical Equipment Inventory List/Condition

GENERAL AGE ELECTRICAL CONDITIONTYPE OF CONTROL

SP-3 Storm Water

Landing under 

exterior entrance Sump Pump Weil W-8111-1-160 501-954

BSMT Theater 

Entrance Stairs X Unknown Unknown 120 1 

18 

amps

Unkno

wn X

PCS

Pneumatic Control 

System Mechanical RM 045

Air compressor and 

refrigerated air dryer

Speedaire and 

Hankison 3JR83A (H)2/8/2001-1417024 Entire Building X Unknown

30 gallon tank, 3.7 

SCFM @ 80 PSI 208 1 N/A 1 X

SF-1 Boiler Room Supply Fan Boiler Room 043 In-line Fan Greenheck Unknown Unknown Boiler RM None None None 2007 300 CFM 120 1 N/A 1/3 X Electric thermostat control.

EF-1

Boiler Room 043 Exhaust 

Fan Boiler Room 043 In-line Fan Greenheck Unknown Unknown Boiler RM None None None 2007 300 CFM 120 1 N/A 1/3 X Electric thermostat control.

EF-2

Mech RM 045 Exhaust 

Fan Mech RM 045 Window Exhaust Unknown Unknown Unknown Mechanical RM None None None Unknown Unknown 120 1 

Unknow

n

Unkno

wn X Local on/off switch.

EF-3

Make-up Dressing Room 

Exhaust Fan

Make-up RM 

Basement Window Exhaust Unknown Unknown Unknown

Make-up 

Dressing None None None Unknown Unknown 120 1 

Unknow

n

Unkno

wn X Local on/off switch.

EF-4

Toilet Room 115 Exhaust 

Fan Near the ceiling Ceiling Exhaust Cook Unknown Unknown 1st FLR Toilet None None None Unknown Unknown 120 1 

Unknow

n

Unkno

wn X Local on/off switch.

EF-5

Toilet Room 107 Exhaust 

Fan Near the ceiling Ceiling Exhaust Cook Unknown Unknown 1st FLR Toilet None None None Unknown Unknown 120 1 

Unknow

n

Unkno

wn X Local on/off switch.

LBF-A

Theater Control Booth 

Transfer Fan Outside of Booth In-line Fan Cook 100 80N 100SGN150

1298D72716 

0170000701 Lighting Booth None None None 2011

350 CFM @ 0.25 " 

W.C. 120 1 

Unknow

n 1/6 X Local on/off switch.

LBF-B

Theater Control Booth 

Transfer Fan Outside of Booth In-line Fan Cook 100 80N 100SGN150 Unknown Lighting Booth None None None 2011

350 CFM @ 0.25 " 

W.C. 120 1 

Unknow

n 1/6 X Local on/off switch.

LBF-C

Theater Control Booth 

Transfer Fan In Booth Wall Reversible window fan Touch Point Unknown Unknown Lighting Booth None None None Unknown Unknown 120 1 

Unknow

n

Unkno

wn X Local on/off switch.

LBF-D

Theater Control Booth 

Transfer Fan In Booth Wall Reversible window fan Touch Point Unknown Unknown Lighting Booth None None None Unknown Unknown 120 1 

Unknow

n

Unkno

wn X Local on/off switch.

Radiators

Heating throughout 

building Throughout building Steam radiator Unknown Unknown Unknown

Building 

perimeter spaces X (Some) 1915 Unknown N/A N/A N/A N/A X

Radiator control varies, some 

pneumatic thermostat control, some 

self-contained control valves and some 

no control. Refer to drawings for each 

radiator type of control.

UH-1 Steam Heating

Hung from Structure 

in Boiler Room 043 Steam Unit Heater Sterling HS-072 A07712645003001 Boiler RM 043 None None None 2007 72 MBH 120 1 N/A 1/20 X Electric thermostat control.
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Electrical Equipment Inventory List/Condition 

Panel A 

    208Y/120V 3PH 4W 
Manufacturer:  SQD QOB 
No. of Circuits:  20 
Main:    Main lug only 

1 Spare and 2 Spaces 
Feeder:    4 #1 and no ground 

(6) 30A Feeds with #12 wire 
Panelboard Condition: Good. Door lock missing 
 
 
LP-11 
    208Y/120V 3PH 4W 
Manufacturer:  ITE Type BQ 
No. of Circuits:  42 
Main:     Main lug only   225A 
    No spare and spaces 
Feeder:   4 #2 and 1 #6(4) – 1 ¼”C 
Panelboard Condition: Good 
 
 
LP-F 
    208Y/120V 3PH 4W 
Manufacturer:  ITE BQ 
No. of Circuits:  42 
Main:    225A Main Breaker 
    No spares and 4 spaces 
Feeder:   ? 
Panelboard Condition: Good 
 
 
KD-G 
    208Y/120V 3PH 4W 
Manufacturer:  Siemens BQ 
No. of Circuits:  42 
Main:    MLO 
    16 spares and no spaces 
Feeder:   4 #1/0 and no ground 
Condition:   Good 
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Electrical Equipment Inventory List/Condition 

LP-H 
    208Y/120V 3PH 4W 
Manufacturer:  Siemens BQ 
No. of Circuits:  42 
Main:    MLO 
    36 spares and no spaces 
Feeder:   4 #1/0 and 1 #4 (4) 
Panelboard Condition: Good 
 
 
LP-J 
    208Y/120V 3PH 4W 
Manufacturer:   Siemens 
No. of Circuits:  42 
Main:    MLO 
    12 spares and no spaces 
Feeder:   4 #1/0 and 1 #4 (4) 
Panelboard Condition: Good 
 
 
LP-BR 
    208Y/120V 3PH 4W 
Manufacturer:  GE A Series THQB 
No. of Circuits:  30 
Main:    100A CB 
    No spares or spaces 
Feeder:    4 #2 and 1 #8 (6) – 1 ¼”C 

2-30A 3P are non GE Breakers 
Panelboard Condition: Good.  Need cleaning inside. Breakers are available. 
 
 
No Label (Mechanical Room Basement) 
    208Y/120V 3PH 4W 
Manufacturer:  SQD QMB 
No. of Circuits:   
 LP-11  100A Panel A   100A 
 LP-F  100A Ltg Panel   100A 
 Pump #1   60A BAD     60A 
 Trane ABS   60A Main Supply Fan  60A 
 Pump #2   60A Spare   60A 
 ?    30A Fire Alarm  30A 
 ?    30A RA Fan  30A 
Main: N/A 
    No spares ? or spaces 
Feeder:   4 #500 and no ground 
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Electrical Equipment Inventory List/Condition 

LP-L 
    208Y/120V 3PH 4W 
Manufacturer:  SQD  QO 
No. of Circuits:  8 
Main:    MLO 
    No spares and 3 spaces 
Feeder:    3 #6 and 1 #10 (4) 
Panelboard Condition: Good.  Need cleaning inside 
 
 
LP-K 
    208Y/120V 3PH 4W 
Manufacturer:  ITE 
No. of Circuits:  20 
Main:     
    9 spares and no spaces 
Feeder:    4 #4 and 1 #6 (4) 
Panelboard Condition: Good 
 
 
LP-E 
    208Y/120V 3PH 4W 
Manufacturer:  Siemens 
No. of Circuits: 
Main: 
    6 spares and spaces 
Feeder:   4 #1/0 and 1 #4 (4) 
Panelboard Condition: Good 
 
 
Dimmer A  
    208Y/120V 3PH 4W 
Manufacturer:  FPE 
No. of Circuits:  N/A 
Main:    N/A 
    Fed from 400A/400AP Disconnect Switch 
Feeder:   3 #500 and no ground 
Panelboard Condition: Good 
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Electrical Equipment Inventory List/Condition 

Dimmer B 
    208Y/120V 3PH 4W 
Manufacturer:  FRE 
No. of Circuits:  N/A 
Main:    N/A 
    Fed from 600A/ ? 4 of Disconnect Switch 
Feeder:   ? 
Panelboard Condition: Good 
 
 
MSB 
2000A    208y/120V 3 PH 4W  
Manufacturer:   
No. of Circuits:  N/A 
Main:    N/A 
Feeder:    
Panelboard Condition: Good 
 
 
LP-B 
    208Y/120V 3PH 4W 
Manufacturer:  Federal Pacific 
No. of Circuits: 
Main: 
    Spares and spaces 
Feeder:    4 #6 and 1 #10 (4) – 1 ¼”C 
Panelboard Condition: Good 
 
 
LP-C 
    208Y/120V 3PH 4W 
Manufacturer:  Federal Pacific 
No. of Circuits: 
Main:    Main logs only 
    No spares or spaces 
Feeder:    4 #2 and 1 #6 (4) – 1 ¼”C 
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Electrical Equipment Inventory List/Condition 

SWBD 
LP–J    200A 
LP-H    200A 
LP-G    200A 
LP-E    200A 
LP-C    200A 
LP-BR    100A  LP-C 100A 
SPARE    60A  LP-D 60A 
?     60A  LP-L 60A 
 
 
DP-I 

800A  208Y/120V 3 PH 4W 
Manufacturer:  Siemens 
No. of Circuits: 
60A LP-B   60A Spare 
400A PP-1 
400A Chiller 
No spare and spaces 
Feeder: 
Panelboard Condition: Good 
 
Panel By Sump 
    100A  208Y/120V 3PH 4W 
Manufacturer:  Siemens 
No. of Circuits: 
Main: 
    No spare and 1 space 
Feeder:   2 #6 and 1 #6 (4) – 1 ¼”C 
Panelboard Condition: Good 
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4. Equipment Sequence of Operations 
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CHILLED WATER SYSTEM; AIR COOLED CHILLER CH-1, CHILLED WATER PUMPS P-1 AND P-2  
SEQUENCE OF OPERATION 

1. THE CHILLED WATER SYSTEM IS MANUALLY ENABLED THROUGH DDC OR CAN BE 
SCHEDULED THROUGH DDC (TIME-OF-DAY). WHEN THE CHILLED WATER SYSTEM IS ENABLED 
AND THE OUTSIDE AIR TEMPERATURE IS ABOVE 55°F THE CHILLER AND LEAD CHILLED 
WATER PUMP START.  

2. WITH CHILLED WATER PUMPS P-1 AND P-2 HAND/OFF/AUTO SWITCHES PLACED IN THE 
AUTO POSITION, PUMPS P-1 AND P-2 ARE STARTED AND STOPPED BY DDC. WHEN THE 
CHILLED WATER SYSTEM IS ENABLED ONE CHILLED WATER PUMP IS ACTIVATED WHILE THE 
SECOND PUMP SERVES AS STANDBY.  

3. DDC ALTERNATES PUMPS BASED ON RUN TIME. SELECTION OF THE LEAD PUMP IS 
EVALUATED WEEKLY, THE PUMP WITH THE LEAST RUN TIME IS THE LEAD PUMP.  

4.      DDC MONITORS CHILLED WATER PUMP STATUS THROUGH EACH PUMPS CURRENT 
SENSOR. WHEN THE OPERATING STATE OF THE PUMP BASED ON THE PUMP CURRENT 
SWITCH DOES NOT MATCH THE DESIRED CONTROL STATE, AN ALARM IS INDICATED ON DDC 
AND THE STANDBY PUMP IS STARTED. 

5. WHEN WATER FLOW IS PROVEN THROUGH THE CHILLER BY THE CHILLER’S FLOW 
SWITCH, THE CHILLER OPERATES TO MAINTAIN THE CHILLED WATER SUPPLY TEMPERATURE 
CONTROL SET POINT THROUGH CHILLER PACKAGE CONTROL PANEL. 

6. WHEN THE CHILLED WATER SYSTEM IS DISABLED THE CHILLER IS DE-ENERGIZED AND 
AFTER A TIME DELAY THE CHILLED WATER PUMP IS STOPPED. 

7. DDC MONITOR THE CHILLER CONTROL PANEL ALARM POINT. UPON CHILLER ALARM 
THE CHILLER IS DE-ENERGIZED AND AFTER A TIME DELAY THE CHILLED WATER PUMP IS 
STOPPED AND ALARM IS INDICATED ON DDC. 

 8. THE CHILLER START/STOP POINT, CHILLER ALARM POINT AND CHILLED WATER 
SUPPLY TEMPERATURE IS USED TO DETERMINE CHILLER OPERATING STATUS BY DDC. 

9. DDC MONITORS CHILLED WATER RETURN TEMPERATURE FOR OPERATOR 
MONITORING AND TROUBLE SHOOTING. 
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STEAM BOILERS – B-1, B-2 AND B-3 SEQUENCE OF OPERATION 

1. WITH THE BOILERS LOCAL/OFF/REMOTE SWITCHES IN THE REMOTE POSITION; UPON 
MANUAL START OF THE BOILER SYSTEM, THE MICROPROCESSOR-BASED BOILER 
SEQUENCING CONTROLLER AUTOMATICALLY SEQUENCES THE BOILERS ON/OFF OPERATION 
AND MODULATES THE BOILERS FIRING RATE CONTROL TO MEET THE STEAM DEMAND, 
BASED ON THE COMMON STEAM HEADER PRESSURE CONTROL SET POINT. THE STEAM 
HEADER PRESSURE CONTROL SET POINT IS OPERATOR ADJUSTABLE THROUGH THE BOILER 
SEQUENCING CONTROLLER.  

2. THROUGH BOILER SEQUENCING CONTROLLER, BOILER STAGING/MODULATION IS 
OPERATOR SELECTABLE AS EITHER “UNISON” (BOILERS FIRING AT SAME RATE) OR “SERIES” 
(LOADING ONE BOILER AT A TIME) WITH AUTO-SHIFT LOGIC TO EQUALIZE BOILER RUN TIMES 
AND MINIMIZE BOILER CYCLING.  

3. BOILER SEQUENCING CONTROLLER UTILIZES BOTH STEAM HEADER PRESSURE AND 
BOILER FIRING RATE PERCENTAGE TO START AND STOP BOILER AND MINIMIZE THE NUMBER 
OF BOILERS IN OPERATION. BOILER SEQUENCING CONTROLLER STARTS/STOPS BOILERS 
WHENEVER STEAM HEADER PRESSURE IS OUTSIDE THE ADJUSTABLE PRESSURE LIMIT 
BAND FOR LONGER THAN AN ADJUSTABLE TIME PERIOD. TO MINIMIZE VARIATIONS IN 
HEADER PRESSURE, THE BOILER SEQUENCING CONTROLLER STARTS OR STOPS THE NEXT 
BOILER BASED ON THE OPERATING BOILERS FIRING RATE(S) OVER AN ADJUSTABLE TIME 
DELAY. PRIOR TO DISABLING A BOILER THE BOILER SEQUENCING CONTROLLER WILL 
REDUCE THE BOILER FIRING RATE TO MINIMUM TO PREVENT THE ACCUMULATION OF FUEL 
IN THE BOILER.   

4.           WHEN A BOILER IS INDEXED TO START, THE BOILER CONTROL PANEL OPENS THE 
BOILER COMBUSTION AIR DAMPER. WHEN THE COMBUSTION AIR DAMPER IS OPEN AS 
SENSED BY THE DAMPER END SWITCH, THE BOILER IS ALLOWED TO FIRE. IF THE BOILER 
COMBUSTION AIR DAMPER FAILS TO OPEN AS SENSED BY THE DAMPER END SWITCH, THE 
BOILER SHUTS DOWN, COMBUSTION AIR ALARM IS INDICATED AT THE BOILER CONTROL 
PANEL AND AT THE BOILER SEQUENCING CONTROLLER AND A COMMON BOILER ALARM IS 
INDICATED ON DDC. 

5. INDIVIDUAL BOILER CONTROL PANEL THROUGH THE BOILER WATER LEVEL FLOAT 
SWITCH STARTS AND STOPS THE ASSOCIATED SURGE TANK BOILER WATER TRANSFER 
PUMP TO MAINTAIN THE BOILER WATER LEVEL.  

6. WHEN THE BOILER LOW WATER FLOAT SWITCH SET POINT IS REACH; THE BOILER 
CONTROL PANEL SHUTS DOWN THE BOILER, A LOW WATER ALARM IS INDICATED AT THE 
BOILER CONTROL PANEL AND AT THE BOILER SEQUENCING CONTROLLER AND A COMMON 
BOILER ALARM IS INDICATED ON DDC. 

7. WHEN THE BOILER AUXILIARY LOW WATER FLOAT SWITCH SET POINT IS REACH; THE 
BOILER CONTROL PANEL SHUTS DOWN THE BOILER, A LOW WATER ALARM IS INDICATED AT 
THE BOILER CONTROL PANEL AND AT THE BOILER SEQUENCING CONTROLLER AND A 
COMMON BOILER ALARM IS INDICATED ON DDC. 

 8. WHEN THE BOILER HIGH PRESSURE SET POINT IS REACH SENSED BY THE BOILER 
PRESSURE SENSOR; THE BOILER CONTROL PANEL SHUTS DOWN THE BOILER, A HIGH 
PRESSURE ALARM IS INDICATED AT THE BOILER CONTROL PANEL AND AT THE BOILER 
SEQUENCING CONTROLLER AND A COMMON BOILER ALARM IS INDICATED ON DDC. 
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9. BOILER CONTINUALLY MEASURES/MONITORS CONDUCTIVITY. WHEN CONDUCTIVITY 
LEVEL EXCEEDS THE CONTROL SET POINT THE ELECTRIC CONDUCTIVITY BLOW-DOWN 
CONTROL VALVE OPENS TO DRAIN CONDENSATE THROUGH THE BLOW-DOWN COOLER. 

10. WITH THE BOILER LOCAL/OFF/REMOTE SWITCH IN THE LOCAL POSITION; BOILER 
ON/OFF OPERATION AND BURNER MODULATION IS CONTROLLED BY THE BOILER PRESSURE 
SENSOR THROUGH THE BOILER CONTROL PANEL. 

11. ON/OFF STATUS OF EACH BOILER IS INDICATED ON THE BOILER CONTROL PANEL, 
BOILER SEQUENCING CONTROLLER AND AT DDC. 
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PACKAGE DUPLEX CONDENSATE RECEIVER – CR-1 SEQUENCE OF OPERATION 

1. WITH PUMP #1 AND PUMP #2, HAND/OFF/AUTO SWITCHES IN THE AUTO POSITION, THE 

RECEIVER TANK’S OPERATING LEVEL FLOW SWITCH, STARTS AND STOPS THE LEAD PUMP 

TO MAINTAIN THE OPERATING LEVEL IN THE RECEIVER TANK. AFTER EACH START-STOP 

CYCLE THE PUMP WHICH SERVES AS THE LEAD PUMP IS AUTOMATICALLY ALTERNATED. IF 

ONE OF THE PUMP’S HAND/OFF/AUTO SWITCHES IS PLACED IN THE OFF POSITION, THE 

OTHER PUMP WILL FUNCTION AS THE LEAD PUMP UNTIL BOTH PUMP’S HAND/OFF/AUTO 

SWITCHES ARE RETURNED TO THE AUTO POSITION. 

2. WHEN THE RECEIVER TANK LEVEL RISES TO THE LEVEL OF THE “HIGH LEVEL FLOAT 

SWITCH”, BOTH THE LEAD AND LAG PUMPS OPERATE UNTIL THE RECEIVER TANK LEVEL 

DROPS TO BELOW THE LEVEL OF THE OPERATING LEVEL FLOAT SWITCH. 

3. WITH A PUMP HAND/OFF/AUTO SWITCH IN THE HAND POSITION, IT’S ASSOCIATED 

PUMP RUNS CONTINUOUSLY. 
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PACKAGE BOILER FEED WATER SYSTEM SEQUENCE OF OPERATION 

1. THE BOILER FEED WATER SYSTEM CONTROLLER THROUGH THE BOILER FEED TANK 

FLOAT SWITCH OPENS AND CLOSES THE MAKEUP WATER SOLENOID VALVE TO MAINTAIN 

THE BOILER FEED TANK WATER LEVEL. 

2. WITH PUMP #1 AND PUMP #2, HAND/OFF/AUTO SWITCHES IN THE AUTO POSITION, THE 

CONDENSATE SURGE TANK CONTROLLER THROUGH THE BOILER FEED WATER SYSTEM 

CONTROLLER STARTS AND STOPS BOTH BOILER FEED WATER PUMPS TO MAINTAIN THE 

SURGE TANK WATER LEVEL. 

3. WITH A PUMP HAND/OFF/AUTO SWITCH IN THE HAND POSITION, IT’S ASSOCIATED 

PUMP RUNS CONTINUOUSLY. 
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STEAM AND STEAM CONDENSATE CHEMICAL TREATMENT SYSTEM SEQUENCE OF OPERATION 

1. OXYCORE SULFITE (OXYGEN SCAVENGE) IS INJECTED INTO THE STEAM CONDENSATE 
SYSTEM THROUGH AN INJECTION PUMP. THE INJECTION PUMP IS CONTROL BY ELECTRIC 
CHEMICAL FEED PUMP TIMER CONTROLLER.  

2. QUEST BOILER POLYMER (DISPERSANT) IS INJECTED INTO THE STEAM CONDENSATE 
SYSTEM THROUGH AN INJECTION PUMP. THE INJECTION PUMP IS CONTROL BY ELECTRIC 
CHEMICAL FEED PUMP TIMER CONTROLLER.  

3. NUTRIMENE (CORROSION INHIBITER) IS INJECTED INTO THE STEAM CONDENSATE 
SYSTEM THROUGH AN INJECTION PUMP. THE INJECTION PUMP IS CONTROL BY ELECTRIC 
CHEMICAL FEED PUMP TIMER CONTROLLER.  

 

 
 

31



STEAM CONDENSATE BLOW-DOWN COOLER WITH SELF CONTAINED THERMOSTATIC 

CONTROL VALVE - SEQUENCE OF OPERATION  

1. SELF CONTAINED THERMOSTATIC CONTROL VALVE MODULATES THE NONE 

POTABLE WATER FLOW INTO THE COOLER TO MAINTAIN THE COOLERS DISCHARGE 

TEMPERATURE SET POINT.  
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ELECTRIC DOMESTIC WATER HEATER WH-1 AND WH-2 SEQUENCE OF OPERATION 

1. THE WATER HEATER CONTROLLER MODULATES THE ELECTRIC HEATING ELEMENT TO 

MAINTAIN THE WATER HEATER TEMPERATURE CONTROL SET POINT. 

2. ONE DOMESTIC HOT WATER CIRCULATION PUMP RUNS CONTINUOUSLY. AN AQUASTAT 

CYCLES THE OTHER PUMP TO MAINTAIN DOMESTIC HOT WATER RETURN TEMERATURE SET 

POINT.  
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PACKAGE CONDENSATE SURGE TANK/TRANSFER PUMP – CST-1 SEQUENCE OF OPERATION 

1. SURGE TANK PACKAGE CONTROLLER MONITORS AND MAINTAINS THE FEED WATER 

TO EACH BOILER. LEAD FEED WATER PUMP P-1, P-2 AND P-3 EACH SERVE THEIR 

RESPECTIVE BOILER. FEED WATER PUMP P-4 SERVES AS A COMMON BACK UP/STANDBY. P-4 

DISCHARGE PIPING IS CONNECTED TO EACH LEAD PUMPS DISCHARGE PIPE AND ISOLATED 

WITH A TWO POSITION SOLENOID VALVES. 

2. WITH EACH PUMPS HAND/OFF/AUTO SWITCH IN AUTO POSITION, PUMPS P-1, P-2 AND 

P-3 CYCLE ON AND OFF TO MAINTAIN THEIR RESPECTIVE BOILER’S WATER LEVEL THROUGH 

THE CONDENSATE SURGE TANK CONTROLLER.  

3. THE CONDENSATE SURGE TANK CONTROLLER MONITORS THE OPERATING STATUS OF 

EACH PUMP THROUGH EACH PUMPS PRESSURE SWITCH. UPON A PUMP FAILURE, A PUMP 

FAILURE ALARM IS INDICATED ON THE CONDENSATE SURGE TANK CONTROL PANEL AND A 

COMMON ALARM IS INDICATED AT DDC. WHEN A LEAD PUMP FAILS, THE CONDENSATE 

SURGE TANK CONTROLLER OPENS THE SOLENOID VALVE ASSOCIATED WITH THE FAILED 

PUMP, AND ACTIVATES STANDBY PUMP P-4.  

4. THE CONDENSATE SURGE TANK CONTROLLER THROUGH THE SURGE TANK FLOAT 

SWITCH STARTS AND STOPS THE BOILER FEED WATER PUMPS TO MAINTAIN THE SURGE 

TANK WATER LEVEL.  

5. THE CONDENSATE SURGE TANK CONTROLLER MODULATES THE STEAM CONTROL 

VALVE TO MAINTAIN THE SURGE TANK TEMPERATURE CONTROL SET POINT. 

6. WHEN THE LOW WATER FLOAT SWITCH SET POINT IS REACH; A LOW WATER ALARM IS 

INDICATED ON SURGE TANK CONTROLLER AND A COMMON IS INDICATED AT DDC. 

 7. WHEN THE HIGH WATER FLOAT SWITCH SET POINT IS REACH; A HIGH WATER ALARM IS 

INDICATED ON SURGE TANK CONTROLLER AND A COMMON IS INDICATED AT DDC. 

8. WITH A PUMP HAND/OFF/AUTO SWITCH IN THE HAND POSITION, IT’S ASSOCIATED 

PUMP RUNS CONTINUOUSLY. 
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AIR HANDLING UNIT –AHU-0001 SEQUENCE OF OPERATION 

1. AHU SUPPLY FAN IS MANUALLY STARTED AND STOP BY LOCAL DISCONNECT SWITCH. 

2. HEATING MODE, PNEUMATIC HEATING COIL DISCHARGE AIR TEMPERATURE 
CONTROLLER MODULATES (4) STEAM HEATING COIL PNEUMATIC CONTROL VALVES IN 
SEQUENCE TO MAINTAIN HEATING COIL DISCHARGE AIR TEMPERATURE CONTROL SET 
POINT (70ºF). A PNEUMATIC HEATING COIL DISCHARGE TEMPERATURE/HUMIDTY SENSOR 
MODULATES THE HEATING COIL BYPASS DAMPER TO MAINTAIN CONTROL SET POINT. 

3. COOLING MODE, PNEUMATIC RETURN AIR TEMPERATURE SENSOR MODULATES THE 
CHILLED WATER COOLING COIL PNEUMATIC 3-WAY CONTROL VALVE TO MAINTAIN THE 
RETURN AIR TEMPERATURE CONTROL SET POINT.  

4. MIXED AIR DAMPERS ARE MANUALLY CONTROLLED TO CLOSED, OPEN, ¼ OPEN, ½ 
OPEN OR ¾ OPEN THROUGH A PNEUMATIC DAMPER POSITION SELECTOR SWITCH.  
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AIR HANDLING UNIT – 189-AHU-0002 SEQUENCE OF OPERATION 

1. WITH AHU SUPPLY FAN, HAND/OFF/AUTO SWITCH IN AUTO POSITION, AHU SUPPLY FAN 
HAS START/STOP CAPABILITY FROM THE DDC SYSTEM. AHU SUPPLY FAN IS OPERATED 
BASED ON TIME SCHEDULED OCCUPIED MODE. 

2. AHU RETURN FAN IS NOT INTERLOCKED WITH AHU SUPPLY FAN AND OPERATES 
CONTINUOUSLY. 

3. FOR HEATING OCCUPIED MODE, AHU SUPPLY AND RETURN FANS OPERATE, OUTSIDE 
AIR ISOLATION DAMPER IS OPEN, MIXED AIR DAMPERS ARE AT 6# MINIMUM POSITION OR 
MODULATE TO MAINTAIN MIXED AIR TEMPERTURE CONTROL SET POINT. AHU PNEUMATIC 
DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL CONTROL 
VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO 
MAINTAIN RETURN AIR TEMPERATURE CONTROL SET POINT. 

4. FOR HEATING UNOCCUPIED MODE, AHU SUPPLY FAN IS DE-ENERGIZED, AHU RETURN 
FAN CONTINUES TO OPERATE, OUTSIDE AIR ISOLATION, OUTSIDE AIR AND RELIEF AIR 
DAMPERS ARE CLOSED, RETURN AIR DAMPER IS OPEN. AHU PNEUMATIC DISCHARGE AIR 
RECEIVER CONTROLLER MODULATES STEAM HEATING COIL CONTROL VALVE TO MAINTAIN 
DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO MAINTAIN RETURN AIR 
TEMPERATURE CONTROL SET POINT. 

5. FOR COOLING OCCUPIED MODE WHEN CHILLED WATER IS AVAILABLE AS SENSED BY 
THE CHILLED WATER TEMPERATURE SENSOR. AHU SUPPLY AND RETURN FANS OPERATE, 
OUTSIDE AIR ISOLATION DAMPER IS OPEN, MIXED AIR DAMPERS ARE AT 6# MINIMUM 
POSITION, CHILLED WATER FLOWS THROUGH COOLING COIL (NO COOLING COIL CONTROL 
VALVE). AHU PNEUMATIC DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM 
HEATING COIL CONTROL VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, 
WHICH IS RESET TO MAINTAIN RETURN AIR TEMPERATURE CONTROL SET POINT.  

6. FOR COOLING OCCUPIED MODE WHEN CHILLED WATER IS NOT AVAILABLE AS SENSED 
BY THE CHILLED WATER TEMPERATURE SENSOR. AHU SUPPLY AND RETURN FANS 
OPERATE, OUTSIDE AIR ISOLATION DAMPER IS OPEN, MIXED AIR DAMPERS ARE AT 6# 
MINIMUM POSITION OR MODULATE TO MAINTAIN MIXED AIR TEMPERTURE CONTROL SET 
POINT. AHU PNEUMATIC DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM 
HEATING COIL CONTROL VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, 
WHICH IS RESET TO MAINTAIN RETURN AIR TEMPERATURE CONTROL SET POINT. 

7. FOR COOLING UNOCCUPIED MODE WHEN CHILLED WATER IS AVAILABLE AS SENSED 
BY THE CHILLED WATER TEMPERATURE SENSOR. AHU SUPPLY FAN IS DE-ENERGIZED, AHU 
RETURN FAN CONTINUES TO OPERATE, OUTSIDE AIR ISOLATION, OUTSIDE AIR AND RELIEF 
AIR DAMPERS ARE CLOSED, RETURN AIR DAMPER IS OPEN, CHILLED WATER FLOWS 
THROUGH COOLING COIL (NO COOLING COIL CONTROL VALVE). AHU PNEUMATIC DISCHARGE 
AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL CONTROL VALVE TO 
MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO MAINTAIN 
RETURN AIR TEMPERATURE CONTROL SET POINT. 

8. FOR COOLING UNOCCUPIED MODE WHEN CHILLED WATER IS NOT AVAILABLE AS 
SENSED BY THE CHILLED WATER TEMPERATURE SENSOR. AHU SUPPLY FAN IS DE-
ENERGIZED, AHU RETURN FAN CONTINUES TO OPERATE, OUTSIDE AIR ISOLATION, OUTSIDE 
AIR AND RELIEF AIR DAMPERS ARE CLOSED, RETURN AIR DAMPER IS OPEN. AHU PNEUMATIC 
DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL CONTROL 
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VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO 
MAINTAIN RETURN AIR TEMPERATURE CONTROL SET POINT.  

 

9. WHEN FREEZESTAT SET POINT IS REACHED; ALARM IS INDICATED AT DDC, SUPPLY 
FAN DEACTIVATES, RETURN FAN CONTINUES TO OPERATE, DAMPERS GO TO THEIR NORMAL 
POSITIONS AND STEAM HEATING COIL CONTROL VALVE MODULATES TO MAINTAIN 
DISCHARGE AIR TEMPERATURE CONTROL SET POINT. 

 

10. WHEN RETURN DUCT HIGH TEMPERATURE SENSOR SET POINT IS REACHED; SUPPLY 
FAN DEACTIVATES, RETURN FAN CONTINUES TO OPERATE, DAMPERS GO TO THEIR NORMAL 
POSITIONS AND STEAM HEATING COIL CONTROL VALVE MODULATES TO MAINTAIN 
DISCHARGE AIR TEMPERATURE CONTROL SET POINT. 

 

11. WHEN AHU SUPPLY FAN IS DEACTIVATED; RETURN FAN CONTINUES TO OPERATE, 
DAMPERS GO TO THEIR NORMAL POSITIONS AND STEAM HEATING COIL CONTROL VALVE 
MODULATES TO MAINTAIN DISCHARGE AIR TEMPERATURE CONTROL SET POINT. 
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FAN COIL UNIT –FC-1 & FC-2 SEQUENCE OF OPERATION 

1. FAN COIL UNIT SUPPLY FAN IS MANUALLY STARTED AND STOP BY LOCAL DISCONNECT 

SWITCH. 

2. COOLING MODE, PNEUMATIC RETURN AIR TEMPERATURE SENSOR MODULATES THE 

CHILLED WATER COOLING COIL PNEUMATIC 3-WAY CONTROL VALVE TO MAINTAIN THE 

RETURN AIR TEMPERATURE CONTROL SET POINT.  
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SUMP PUMP – SP-1AND SP-2 SEQUENCE OF OPERATION 

1. THE SUMP PUMP FLOAT SWITCH STARTS AND STOPS THE PUMP TO MAINTAIN THE 

SUMP WATER LEVEL.  
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SUMP PUMP – SP-3 SEQUENCE OF OPERATION 

1. THE SUMP PUMP OPERATING FLOAT SWITCH STARTS AND STOPS THE PUMP TO 

MAINTAIN THE SUMP WATER LEVEL. 

2. WHEN THE HIGH WATER FLOAT SWITCH SET POINT IS REACH; A HIGH WATER ALARM IS 

INDICATED ON THE SUMP PUMP CONTROLLER.  

3. WHEN THE PUMP ELECTRICAL OVERLOAD SET POINT IS REACH; A PUMP OVERLOAD 

ALARM IS INDICATED ON THE SUMP PUMP CONTROLLER.  

4. SUMP PUMP RUN HOURS ARE CONTINUOUSLY MONITORED. PUMP RUN HOURS ARE 

INDICATED ON THE SUMP PUMP CONTROLLER.  
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BOILER ROOM VENTILATION SYSTEM –EF-1 & SF-1 SEQUENCE OF OPERATION 

1. ELECTRIC SPACE THERMOSTAT OPENS SUPPLY AIR FAN SF-1 OUTSIDE AIR DAMPER 

AND CYCLES SUPPLY AIR FAN SF-1 AND EXHAUST AIR FAN EF-1 TO MAINTAIN SPACE 

TEMPERATURE CONTROL SET POINT.  
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CEILING AND WALL MOUNTED EXHAUST FAN SEQUENCE OF OPERATION 

1. EXHAUST FAN IS MANUALLY STARTED AND STOP BY LOCAL DISCONNECT SWITCH. 
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THEATER CONTROL BOOTH TRANSFER AIR FANS SEQUENCE OF OPERATION 

1. SUPPLY AND EXHAUST AIR FANS ARE MANUALLY STARTED AND STOP BY LOCAL 

SWITCHES. 

2.   FAN SPEEDS ARE MANUALLY ADJUSTED BY THEIR RESPECTIVE FAN SPEED 

CONTROLLERS. 

3.   WALL MOUNTED FANS AIRFLOW DIRECTION IS MANUALLY SWITCHABLE BY THEIR 

RESPECTIVE FAN CONTROLLERS. 
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STEAM RADIATOR WITH PNEUMATIC THERMOSTAT - SEQUENCE OF OPERATION 

1. PNEUMATIC THERMOSTAT MODULATES STEAM RADIATOR PNEUMATIC CONTROL 

VALVE TO MAINTAIN THERMOSTAT CONTROL SET POINT. 

 

STEAM RADIATOR WITH SELF CONTAINED THERMOSTATIC CONTROL VALVE - SEQUENCE OF 

OPERATION  

1. SELF CONTAINED THERMOSTATIC CONTROL VALVE MODULATES TO MAINTAIN 

TEMPERATURE SET POINT.  
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BOILER ROOM STEAM UNIT HEATER – UH-1 SEQUENCE OF OPERATION 

1. ELECTRIC SPACE THERMOSTAT CYCLES THE UNIT HEATER FAN TO MAINTAIN SPACE 

TEMPERATURE CONTROL SET POINT. WHEN UNIT HEATER FAN IS ENERGIZED ELECTRIC 

STEAM CONTROL VALVE IS OPEN. 
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5. Mechanical Photo Locations/Equipment Floor Plans 
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January 11, 2019

Brian Perttunen
Edgewood Electric, LLC
3633 Michigan Ave.; Suite 1
Detroit, MI 48216

Dear Mr. Perttunen,

Subject: Thermographic Inspection – Hillberry Theater WSU

On January 8, 2019 POWER PLUS Engineering, Inc. personnel performed thermographic inspection
throughout your Hillberry Theater facility in Detroit, Michigan.

Throughout testing, multiple deficiencies were identified. These deficiencies are outlined below. See the
attached reports for further details.

Equipment ID Remarks/Recommendations
Main Elec. Rm. – LP-C Panel Merc 30A breaker is overheating. The load was checked and

found acceptable. Cables were found loose and tightened.
Equipment continued to overheat. Recommend replacing the
breaker.

Second Floor – LP-J Panel SR stage works breaker is overheating. Recommend checking
connections and replacing breaker if necessary.

Second Floor – LP-F Panel Circuits #24 & #28 are overheating. Recommend checking the
connections and replacing equipment if necessary.

Boiler Room Panle LP-BR Supply Fan Breaker Circuits #25, #27, and #29 are
overheating. Recommend checking connections and replacing
equipment if necessary.

Portable Dimmer Rack AØ fuse clip and disconnect are overheating. Recommend
checking connections and replacing equipment if necessary.

The price to repair these issues can be priced and performed upon customer request.

All remaining equipment passed testing per NETA specifications. See the attached summary for further
details.

If you have any questions regarding this report please feel free to contact me at (248) 344-0200 or on my
cell (248) 563-7334.

65



Sincerely,

POWER PLUS Engineering, Inc.
Sam Mancuso
Engineering Manager

66



CUSTOMER Edgewood Electric DATE 1/8/2019

LOCATION Hillberry Theater INSPECTOR J.S.L.

JOB NUMBER 82-0910 ASSISTANT A.D.

COMMENTS

PAGE 1 OF 2

THERMOGRAPHIC SUMMARY

EQUIPMENT ID PROBLEMS FOUND
DP-1 (3 Buckets, 1 Spare) None

SWBD #1 (11 Buckets) None

M-SWBD None

LP-C Panel Yes, See IR Report #1

LP-B Panel None

400 Amp Square D Disc. None

LP-H Panel None

Unmarked Panel Next To LP-H None

LP-K Panel None

LP-J Panel Yes, See IR Report #2

Disc. Rack A None

Disc. Rack B None

LP-11 Panel None

LP-F Panel Yes, See IR Report #3
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CUSTOMER Edgewood Electric DATE 1/8/2019

LOCATION Hillberry Theater INSPECTOR J.S.L.

JOB NUMBER 82-0910 ASSISTANT A.D.

COMMENTS

PAGE 2 OF 2

200 Amp Disc. for Lighting Yes, See IR Report #5

Basement Unmarked Panel None

LP-E Panel None

QMB Distribution Panel None

LP-BR Panel Yes, See IR Report #4

Panel A None

THERMOGRAPHIC SUMMARY

EQUIPMENT ID PROBLEMS FOUND
LP-L Panel None
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THERMOGRAPHIC REPORT
CUSTOMER NAME: Edgewood Electric LOCATION: Main Elec. Rm.

SITE NAME: Hillberry Theater EQUIPMENT ID: LP-C Panel
CITY, STATE & ZIP: Detroit, MI 48202 SEVERITY: Intermediate

IR Report #1

IR000005.IS2

Visible Light Image

Main Image Markers
Name Temperature Emissivity

Hot 41.1°C 0.95

P0 31.0°C 0.95

P1 29.5°C 0.95

P2 39.7°C 0.95

Image Info
File name IR000005.IS2

Emissivity 0.95

Image Range 25.3°C to 41.1°C

Camera Model Fluke Ti32

IR Sensor Size 320 x 240

PROBLEM: Merc 30A breaker is overheating.

RECOMMENDATION: Replace breaker.

INSPECTOR: J.S.L.

ASSISTANT: A.D.

CORRECTIVE ACTION
TAKEN:

Checked load and it was acceptable. Cables were loose. These

were tightened and equipment continued to overheat.
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THERMOGRAPHIC REPORT
CUSTOMER NAME: Edgewood Electric LOCATION: Second Floor

SITE NAME: Hillberry Theater EQUIPMENT ID: LP-J Panel
CITY, STATE & ZIP: Detroit, MI 48202 SEVERITY: Intermediate

IR Report #2

IR000006.IS2

Visible Light Image

Main Image Markers
Name Temperature Emissivity

Hot 45.6°C 0.95

P0 32.5°C 0.95

P1 30.9°C 0.95

P2 31.0°C 0.95

Image Info
File name IR000006.IS2

Emissivity 0.95

Image Range 26.2°C to 45.6°C

Camera Model Fluke Ti32

IR Sensor Size 320 x 240

PROBLEM: SR stage works breaker is overheating.

RECOMMENDATION: Check connections and replace equipment if necessary.

INSPECTOR: J.S.L.

ASSISTANT: A.D.

CORRECTIVE ACTION
TAKEN:

N/A
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THERMOGRAPHIC REPORT
CUSTOMER NAME: Edgewood Electric LOCATION: Second Floor

SITE NAME: Hillberry Theater EQUIPMENT ID: LP-F Ckt. #24 & #28
CITY, STATE & ZIP: Detroit, MI 48202 SEVERITY: Minor

IR Report #3

IR000007.IS2

Visible Light Image

Main Image Markers
Name Temperature Emissivity

Hot 35.7°C 0.95

P0 33.6°C 0.95

P1 29.1°C 0.95

P2 30.8°C 0.95

P3 27.5°C 0.95

P4 27.2°C 0.95

Image Info
File name IR000007.IS2

Emissivity 0.95

Image Range 26.5°C to 35.7°C

Camera Model Fluke Ti32

IR Sensor Size 320 x 240

PROBLEM: Circuit #24 and #28 are overheating.

RECOMMENDATION: Check connections and replace breaker if necessary.

INSPECTOR: J.S.L.

ASSISTANT: A.D.

CORRECTIVE ACTION
TAKEN:

N/A
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THERMOGRAPHIC REPORT
CUSTOMER NAME: Edgewood Electric LOCATION: Boiler Room Panel LP-BR

SITE NAME: Hillberry Theater EQUIPMENT ID: Supply Fan Bkr. Ckt. 25, 27, 29
CITY, STATE & ZIP: Detroit, MI 48202 SEVERITY: Intermediate

IR Report #4

IR000008.IS2

Visible Light Image

Main Image Markers
Name Temperature Emissivity

Hot 67.9°C 0.95

P0 46.3°C 0.95

P1 43.5°C 0.95

Image Info
File name IR000008.IS2

Emissivity 0.95

Image Range 37.6°C to 67.9°C

Camera Model Fluke Ti32

IR Sensor Size 320 x 240

PROBLEM: Bolt on buss is overheating.

RECOMMENDATION: Check connections and replace equipment if necessary.

INSPECTOR: J.S.L.

ASSISTANT: A.D.

CORRECTIVE ACTION
TAKEN:

N/A
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THERMOGRAPHIC REPORT
CUSTOMER NAME: Edgewood Electric LOCATION: Portable Dimmer Rack

SITE NAME: Hillberry Theater EQUIPMENT ID: Potable Dimmer Rack
CITY, STATE & ZIP: Detroit, MI 48202 SEVERITY: Minor

IR Report #5

IR000009.IS2

Visible Light Image

Main Image Markers
Name Temperature Emissivity

Hot 32.6°C 0.95

P0 28.4°C 0.95

P1 27.8°C 0.95

P2 28.5°C 0.95

P3 26.4°C 0.95

P4 25.9°C 0.95

Image Info
File name IR000009.IS2

Emissivity 0.95

Image Range 24.9°C to 32.6°C

Camera Model Fluke Ti32

IR Sensor Size 320 x 240

PROBLEM:
AØ fuse clip and disconnect is overheating.

RECOMMENDATION: Check connections and replace equipment if necessary.

INSPECTOR: J.S.L.

ASSISTANT: A.D.

CORRECTIVE ACTION
TAKEN:

Load checked and is acceptable. (65 nom Amps)
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Appendix 7.2. Mechanical Photos 

  

 

 

 
001 Boilers B-1 to 3 
 

 
002 Domestic Water Heater WH-1 and 2 
 

 
003 Boiler Control Panel 
 

 
004 Combustion Air Unit 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 
005 Boiler Feedwater Unit 
 

 
007 Chilled Water Pumps P-1 and 2 
 

 
006 Chiller Heat Exchanger 
 

 
008 Steam Condensate Receiver 
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Appendix 7.2. Mechanical Photos 

  

 

 

 

009 Condensate Transfer Tank 
 
 

 
010 Chilled Water Tank 

 
011 Pneumatic Control Panel 
 

 
011A - TC-2.2 - 2.3 - 2.4 AHU-2 Control Panel 
 

 

012 Pneumatic Control Air Compressor 
 

77



Appendix 7.2. Mechanical Photos 

  

 

 

 

012A - TC-2.1 AHU-2 EP Switch 
 

 

012C - HVAC-2.14 Return Fan Disconnect 
 

 

013B AHU-002 Fan Coil Section 
 

 

012B - TC-2.7 Chilled Water Temperature 
Sensor 
 

 

 

013A AHU-002 Filter Section 
 

 

 

013C AHU-002 Fan Coil Section 
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Appendix 7.2. Mechanical Photos 

  

 

 

 

013D - HVAC-2.12 AHU-2 Supply Fan 
 
 

 

014A HTG-1.1 Steam Pipe Leak 
 

 

015 AHU-003 Return Fan 
 

 

014 AHU-002 Damper Controls 
 

 

 

 

 

 

014B HTG-1.1 Steam Pipe Leak 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

016 Fire Pump and Jockey Pump 
 

 

018 Return Air Plenum 

 

017 Abandoned Fan 
 

 

019 Abandoned Unit Heater 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

020 Sump Pump 1 
 

 

022 Sump Pump 3 Controller 

 

021 Sump Pump 2 
 

 

023 Chiller Air Cooled Condenser 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

024 Radiator 
 

 

026 Radiator 
 

 

025 Radiator 
 

027 FCU-1 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 
 

 

 
 
 
 
 
  

028A AHU-001 028A - TC-1.1 AHU-1 Return Air 

028B - TC-1.2 AHU-1 Bypass Damper Control 028C - TC-1.3 AHU-1 Heating Coil Control 

028D - HVAC-1.4 AHU-1 Drain Pan 028E - HVAC-1.8 AHU-1 Heating Coil 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 
 

 

032 Radiator 
 
 
 
 
 
 

 
 

 

033 Radiator 
 
 
 
 
 
  

028F - HVAC-1.9 AHU-1 Leaking HC Isolation 
Valve 

029 Radiator 

030 Radiator 031 Radiator 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

034 Radiator 
 

 

036 Radiator 
 

 

 

 
 

035 Radiator 

037 Radiator 

038 FC-2 
038A - FC-2.2 FC-2.3 - FC-2 Fan 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

039 Radiator 
 

 

 

043 Exhaust Fan-4 
 

 

 

 

040 Radiator 

041 Radiator 042 Radiator 

044 Radiator 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

 

047 Radiator 
 

 

 

049 Radiator 
 

 

 

 

 

 

045 Radiator 046 Abandoned Exp Tank 

048 Exhaust Fan-3 

050 Radiator 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

051 Radiator 
 

 

 

053 Radiator 
 

 

 

055 AC-2 
 

 

 

 

 

 

 

 

 

 

 

052 Radiator Recessed 

054 Radiator 

056 Radiator 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

057 Radiator 
 

 

 

059 Radiator 
 

 

060B Light Boot Fan 
 

 

 

 

 

 

 

 

 

 

 

 

 

058 Radiator 

060A Light Boot Fan 

060C Light Boot Fan 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

060D Light Boot Fan 
 

 

 

062 Radiator 
 

 

 

064A Radiator 
 

 

 

 

 

 

 

 

 

 

 

061 Radiator 

063 Radiator 

064B Radiator 
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Appendix 7.2 – Mechanical Photos 

  

 

 

 

065 Abandoned Exhaust Fan 
 

 

 

067 Exhaust Duct Level 3 
 

 

 

069 Relief Hood - Roof 
 

066 Abandoned Exhaust Fan 

068 Radiator 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E1A Fire and Jockey Pump 
 

 

 

E1C Fire and Jockey Pump 
 

 

 

 

 

 

E1B Fire and Jockey Pump 

E1D Fire and Jockey Pump 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E2A Panel A 
 

 

E2C Panel A 
 

 

 

 

 
 

 

E2B Panel A 

E3A PP 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E3B PP 
 

 

 

E4A LP-BR 
 

 

 

 

 

 

 

 

E3C PP 

E4B LP-BR 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E4C LP-BR 
 

 

 

E5A LP-B 
 

 

 

 

 

 

E4D LP-BR 

E5B LP-B 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E6A LP-C 
 

 

 

E6C LP-C 
 

 

 

 

 

E6B LP-C 

E6D LP-C 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E6E LP-C 
 

 

 

E7F-MSB 
 

 

 

 

 

E7G-MSB 
 

 

E6F LP-C 

98



Appendix 7.3 – Electrical Photos 

  

 

 

 

E7H-MSB 
 

 

 

 

 

 

 

 

E7I-MSB 

E7J-MSB E7K-MSB 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E7L-MSB 
 

 

 

E7A-MSB SWBD #1 
 

 

 

 

 

 

E7M-MSB 

E7B-MSB SWBD #1 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E7C-MSB SWBD #1 
 

 

 

E7E-MSB SWBD #1 
 

 

 

 

 

E8A DP-1 
 

 

E7D-MSB SWBD #1 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E8B DP-1 
 

 

 

E8D DP-1 
 

 

 

 

 

 

E8C DP-1 

E8E Panel in Basement Near Sump 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E8F Panel in Basement Near Sump 
 

 

 

E9B Dimmer Rack Basement 
 

 

 

 

 

 

E9A Dimmer Rack Basement 

E9C Dimmer Rack Basement 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E9D Dimmer Rack Basement 
 

 

 

 

 

 

E9E LP-E 

E9F LP-E E9G LP-E 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E10A LP-F 
 

 

 

 

E10C LP-F 
 

 

 

 

E10B LP-F 

E10D LP-F 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E10E LP-F 
 

 

 

 

E11A LP-11 
 

 

 

 

 

E11B LP-11 
 

E10F LP-F 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E11C LP-11 
 

 

 

E11E LP-11 
 

 

 

 

 

 

E11D LP-11 

E12A Inverter 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E12B Inverter 
 

 

 

E13B LP-G 
 

 

 

 

 

E13C LP-G 
 

 

E13A LP-G 
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Appendix 7.3 – Electrical Photos 

  

 

 

E14A LP-H 

 

E13D LP-G 
 

 

 

E13F LP-G 
 

 

 

 

 

E13E LP-G 

109



Appendix 7.3 – Electrical Photos 

  

 

 

 

E14B LP-H 
 

 

 

E14D LP-H 
 

 

 

 

 

 

E14C LP-H 

E14E LP-H 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E14F LP-H 
 

 

 

E15B LP-J 
 

 

 

 

 

 

E15A LP-J 

E15C LP-J 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E15D LP-J 
 

 

 

E15F LP-J 
 

 

 

 

 

 

E15E LP-J 

E15G LP-J 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E16A Dimming Rack Disconnects 
 

 

 

E16C Dimming Rack Disconnects 
 

 

 

 

 

 

E16B Dimming Rack Disconnects 

E17A LP-K 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E17B LP-K 
 

 

 

E17D LP-K 
 

 

 

 

 

 

E17C LP-K 

E18A LP-L 
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Appendix 7.3 – Electrical Photos 

  

 

 

 

E18B LP-L 
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8. - APPENDIX – PHASE 2 WORK 

8.1 – Mechanical Schematic Diagrams 

 8.1a – Cover Sheet Drawing Index 

 8.1b M6.1 Heating System Diagram (Existing Steam Boiler) 

 8.1c - M6.2 Cooling System Diagram (Existing Chilled Water) 

 8.1d – M6.3 Air Handling Systems Diagrams 

 8.1e – M6.4 Air Handling Systems Diagrams 

8.2 – Electrical Metering Report 

8.3 - Functional Test Fire Alarm Report 

8.4 - Functional Test Emergency Lighting Report 
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8.1 – Mechanical Schematic Diagrams 
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STEAM BOILERS - B-1, B-2 AND B-3 SEQUENCE OF OPERATION

1. WITH THE BOILERS LOCAL/OFF/REMOTE SWITCHES IN THE REMOTE POSITION; UPON MANUAL START OF THE

BOILER SYSTEM, THE MICROPROCESSOR-BASED BOILER SEQUENCING CONTROLLER AUTOMATICALLY SEQUENCES

THE BOILERS ON/OFF OPERATION AND MODULATES THE BOILERS FIRING RATE CONTROL TO MEET THE STEAM

DEMAND, BASED ON THE COMMON STEAM HEADER PRESSURE CONTROL SET POINT. THE STEAM HEADER PRESSURE

CONTROL SET POINT IS OPERATOR ADJUSTABLE THROUGH THE BOILER SEQUENCING CONTROLLER.

2. THROUGH BOILER SEQUENCING CONTROLLER, BOILER STAGING/MODULATION IS OPERATOR SELECTABLE AS

EITHER “UNISON” (BOILERS FIRING AT SAME RATE) OR “SERIES” (LOADING ONE BOILER AT A TIME) WITH AUTO-SHIFT

LOGIC TO EQUALIZE BOILER RUN TIMES AND MINIMIZE BOILER CYCLING.

3. BOILER SEQUENCING CONTROLLER UTILIZES BOTH STEAM HEADER PRESSURE AND BOILER FIRING RATE

PERCENTAGE TO START AND STOP BOILER AND MINIMIZE THE NUMBER OF BOILERS IN OPERATION. BOILER

SEQUENCING CONTROLLER STARTS/STOPS BOILERS WHENEVER STEAM HEADER PRESSURE IS OUTSIDE THE

ADJUSTABLE PRESSURE LIMIT BAND FOR LONGER THAN AN ADJUSTABLE TIME PERIOD. TO MINIMIZE VARIATIONS IN

HEADER PRESSURE, THE BOILER SEQUENCING CONTROLLER STARTS OR STOPS THE NEXT BOILER BASED ON THE

OPERATING BOILERS FIRING RATE(S) OVER AN ADJUSTABLE TIME DELAY. PRIOR TO DISABLING A BOILER THE BOILER

SEQUENCING CONTROLLER WILL REDUCE THE BOILER FIRING RATE TO MINIMUM TO PREVENT THE ACCUMULATION

OF FUEL IN THE BOILER.

4.           WHEN A BOILER IS INDEXED TO START, THE BOILER CONTROL PANEL OPENS THE BOILER COMBUSTION

AIR DAMPER. WHEN THE COMBUSTION AIR DAMPER IS OPEN AS SENSED BY THE DAMPER END SWITCH, THE BOILER IS

ALLOWED TO FIRE. IF THE BOILER COMBUSTION AIR DAMPER FAILS TO OPEN AS SENSED BY THE DAMPER END

SWITCH, THE BOILER SHUTS DOWN, COMBUSTION AIR ALARM IS INDICATED AT THE BOILER CONTROL PANEL AND AT

THE BOILER SEQUENCING CONTROLLER AND A COMMON BOILER ALARM IS INDICATED ON DDC.

5. INDIVIDUAL BOILER CONTROL PANEL THROUGH THE BOILER WATER LEVEL FLOAT SWITCH STARTS AND

STOPS THE ASSOCIATED SURGE TANK BOILER WATER TRANSFER PUMP TO MAINTAIN THE BOILER WATER LEVEL.

6. WHEN THE BOILER LOW WATER FLOAT SWITCH SET POINT IS REACH; THE BOILER CONTROL PANEL SHUTS

DOWN THE BOILER, A LOW WATER ALARM IS INDICATED AT THE BOILER CONTROL PANEL AND AT THE BOILER

SEQUENCING CONTROLLER AND A COMMON BOILER ALARM IS INDICATED ON DDC.

7. WHEN THE BOILER AUXILIARY LOW WATER FLOAT SWITCH SET POINT IS REACH; THE BOILER CONTROL PANEL

SHUTS DOWN THE BOILER, A LOW WATER ALARM IS INDICATED AT THE BOILER CONTROL PANEL AND AT THE BOILER

SEQUENCING CONTROLLER AND A COMMON BOILER ALARM IS INDICATED ON DDC.

8. WHEN THE BOILER HIGH PRESSURE SET POINT IS REACH SENSED BY THE BOILER PRESSURE SENSOR; THE

BOILER CONTROL PANEL SHUTS DOWN THE BOILER, A HIGH PRESSURE ALARM IS INDICATED AT THE BOILER

CONTROL PANEL AND AT THE BOILER SEQUENCING CONTROLLER AND A COMMON BOILER ALARM IS INDICATED ON

DDC.

9. BOILER CONTINUALLY MEASURES/MONITORS CONDUCTIVITY. WHEN CONDUCTIVITY LEVEL EXCEEDS THE

CONTROL SET POINT THE ELECTRIC CONDUCTIVITY BLOW-DOWN CONTROL VALVE OPENS TO DRAIN CONDENSATE

THROUGH THE BLOW-DOWN COOLER.

10. WITH THE BOILER LOCAL/OFF/REMOTE SWITCH IN THE LOCAL POSITION; BOILER ON/OFF OPERATION AND

BURNER MODULATION IS CONTROLLED BY THE BOILER PRESSURE SENSOR THROUGH THE BOILER CONTROL PANEL.

11. ON/OFF STATUS OF EACH BOILER IS INDICATED ON THE BOILER CONTROL PANEL, BOILER SEQUENCING

CONTROLLER AND AT DDC.
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CHILLED WATER SYSTEM; AIR COOLED CHILLER CH-1, CHILLED WATER PUMPS P-1 AND P-2  SEQUENCE OF OPERATION

1. THE CHILLED WATER SYSTEM IS MANUALLY ENABLED THROUGH DDC OR CAN BE SCHEDULED THROUGH DDC

(TIME-OF-DAY). WHEN THE CHILLED WATER SYSTEM IS ENABLED AND THE OUTSIDE AIR TEMPERATURE IS ABOVE 55°F

THE CHILLER AND LEAD CHILLED WATER PUMP START.

2. WITH CHILLED WATER PUMPS P-1 AND P-2 HAND/OFF/AUTO SWITCHES PLACED IN THE AUTO POSITION, PUMPS

P-1 AND P-2 ARE STARTED AND STOPPED BY DDC. WHEN THE CHILLED WATER SYSTEM IS ENABLED ONE CHILLED

WATER PUMP IS ACTIVATED WHILE THE SECOND PUMP SERVES AS STANDBY.

3. DDC ALTERNATES PUMPS BASED ON RUN TIME. SELECTION OF THE LEAD PUMP IS EVALUATED WEEKLY, THE

PUMP WITH THE LEAST RUN TIME IS THE LEAD PUMP.

4.      DDC MONITORS CHILLED WATER PUMP STATUS THROUGH EACH PUMPS CURRENT SENSOR. WHEN THE

OPERATING STATE OF THE PUMP BASED ON THE PUMP CURRENT SWITCH DOES NOT MATCH THE DESIRED CONTROL

STATE, AN ALARM IS INDICATED ON DDC AND THE STANDBY PUMP IS STARTED.

5. WHEN WATER FLOW IS PROVEN THROUGH THE CHILLER BY THE CHILLER'S FLOW SWITCH, THE CHILLER

OPERATES TO MAINTAIN THE CHILLED WATER SUPPLY TEMPERATURE CONTROL SET POINT THROUGH CHILLER

PACKAGE CONTROL PANEL.

6. WHEN THE CHILLED WATER SYSTEM IS DISABLED THE CHILLER IS DE-ENERGIZED AND AFTER A TIME DELAY

THE CHILLED WATER PUMP IS STOPPED.

7. DDC MONITOR THE CHILLER CONTROL PANEL ALARM POINT. UPON CHILLER ALARM THE CHILLER IS

DE-ENERGIZED AND AFTER A TIME DELAY THE CHILLED WATER PUMP IS STOPPED AND ALARM IS INDICATED ON DDC.

8. THE CHILLER START/STOP POINT, CHILLER ALARM POINT AND CHILLED WATER SUPPLY TEMPERATURE IS

USED TO DETERMINE CHILLER OPERATING STATUS BY DDC.

9. DDC MONITORS CHILLED WATER RETURN TEMPERATURE FOR OPERATOR MONITORING AND TROUBLE

SHOOTING.
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FAN COIL UNIT -FC-1 & FC-2 SEQUENCE OF OPERATION

1. FAN COIL UNIT SUPPLY FAN IS MANUALLY STARTED AND STOP BY LOCAL DISCONNECT SWITCH.

2. COOLING MODE, PNEUMATIC RETURN AIR TEMPERATURE SENSOR MODULATES THE CHILLED WATER

COOLING COIL PNEUMATIC 3-WAY CONTROL VALVE TO MAINTAIN THE RETURN AIR TEMPERATURE CONTROL SET

POINT.

AIR HANDLING UNIT -AHU-0001 SEQUENCE OF OPERATION

1. AHU SUPPLY FAN IS MANUALLY STARTED AND STOP BY LOCAL DISCONNECT SWITCH.

2. HEATING MODE, PNEUMATIC HEATING COIL DISCHARGE AIR TEMPERATURE CONTROLLER MODULATES (4)

STEAM HEATING COIL PNEUMATIC CONTROL VALVES IN SEQUENCE TO MAINTAIN HEATING COIL DISCHARGE AIR

TEMPERATURE CONTROL SET POINT (70ºF). A PNEUMATIC HEATING COIL DISCHARGE TEMPERATURE/HUMIDTY

SENSOR MODULATES THE HEATING COIL BYPASS DAMPER TO MAINTAIN CONTROL SET POINT.

3. COOLING MODE, PNEUMATIC RETURN AIR TEMPERATURE SENSOR MODULATES THE CHILLED WATER

COOLING COIL PNEUMATIC 3-WAY CONTROL VALVE TO MAINTAIN THE RETURN AIR TEMPERATURE CONTROL SET

POINT.

4. MIXED AIR DAMPERS ARE MANUALLY CONTROLLED TO CLOSED, OPEN, ¼ OPEN, ½ OPEN OR ¾ OPEN

THROUGH A PNEUMATIC DAMPER POSITION SELECTOR SWITCH.

S
H

E
E

T
 
T

I
T

L
E

P
R

O
J
E

C
T

 
T

I
T

L
E

W
A

Y
N

E
 
S

T
A

T
E

 
U

N
I
V

E
R

S
I
T

Y

H
I
L

B
E

R
R

Y
 
T

H
E

A
T

R
E

R
E

V
I
S

I
O

N

5
1

4
5

 
L

i
v
e

r
n

o
i
s
,
 
S

u
i
t
e

 
1

0
0

T
r
o

y
,
 
M

i
c

h
i
g

a
n

 
 
4

8
0

9
8

-
3

2
7

6

T
e

l
:
 
2

4
8

-
8

7
9

-
5

6
6

6
 
 
F

a
x
:
 
2

4
8

-
8

7
9

-
0

0
0

7

w
w

w
.
P

e
t
e

r
B

a
s
s
o

A
s
s
o

c
i
a

t
e

s
.
c

o
m

C
O

N
S

U
L

T
I
N

G
 
E

N
G

I
N

E
E

R
S

P
et

er
 B

as
so

 A
ss

oc
ia

te
s 

In
c

P
B

A
 
P

r
o

j
e

c
t
 
N

o
.
 
 
2

0
1

8
.
0

4
6

5
 
P

H
2

SHEET No.

DATE

05/20/19

ISSUE

FINAL REPORT

N
o
t
 
F

o
r
 
C

o
n
s
t
r
u
c
t
i
o
n

A
I
R

 
H

A
N

D
L

I
N

G
 
S

Y
S

T
E

M
S

D
I
A

G
R

A
M

S



AIR HANDLING UNIT - 189-AHU-0002 SEQUENCE OF OPERATION

1. WITH AHU SUPPLY FAN, HAND/OFF/AUTO SWITCH IN AUTO POSITION, AHU SUPPLY FAN HAS START/STOP

CAPABILITY FROM THE DDC SYSTEM. AHU SUPPLY FAN IS OPERATED BASED ON TIME SCHEDULED OCCUPIED MODE.

2. AHU RETURN FAN IS NOT INTERLOCKED WITH AHU SUPPLY FAN AND OPERATES CONTINUOUSLY.

3. FOR HEATING OCCUPIED MODE, AHU SUPPLY AND RETURN FANS OPERATE, OUTSIDE AIR ISOLATION DAMPER

IS OPEN, MIXED AIR DAMPERS ARE AT 6# MINIMUM POSITION OR MODULATE TO MAINTAIN MIXED AIR TEMPERTURE

CONTROL SET POINT. AHU PNEUMATIC DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL

CONTROL VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO MAINTAIN RETURN AIR

TEMPERATURE CONTROL SET POINT.

4. FOR HEATING UNOCCUPIED MODE, AHU SUPPLY FAN IS DE-ENERGIZED, AHU RETURN FAN CONTINUES TO

OPERATE, OUTSIDE AIR ISOLATION, OUTSIDE AIR AND RELIEF AIR DAMPERS ARE CLOSED, RETURN AIR DAMPER IS

OPEN. AHU PNEUMATIC DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL CONTROL VALVE

TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO MAINTAIN RETURN AIR TEMPERATURE

CONTROL SET POINT.

5. FOR COOLING OCCUPIED MODE WHEN CHILLED WATER IS AVAILABLE AS SENSED BY THE CHILLED WATER

TEMPERATURE SENSOR. AHU SUPPLY AND RETURN FANS OPERATE, OUTSIDE AIR ISOLATION DAMPER IS OPEN,

MIXED AIR DAMPERS ARE AT 6# MINIMUM POSITION, CHILLED WATER FLOWS THROUGH COOLING COIL (NO COOLING

COIL CONTROL VALVE). AHU PNEUMATIC DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL

CONTROL VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO MAINTAIN RETURN AIR

TEMPERATURE CONTROL SET POINT.

6. FOR COOLING OCCUPIED MODE WHEN CHILLED WATER IS NOT AVAILABLE AS SENSED BY THE CHILLED

WATER TEMPERATURE SENSOR. AHU SUPPLY AND RETURN FANS OPERATE, OUTSIDE AIR ISOLATION DAMPER IS

OPEN, MIXED AIR DAMPERS ARE AT 6# MINIMUM POSITION OR MODULATE TO MAINTAIN MIXED AIR TEMPERTURE

CONTROL SET POINT. AHU PNEUMATIC DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL

CONTROL VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO MAINTAIN RETURN AIR

TEMPERATURE CONTROL SET POINT.

7. FOR COOLING UNOCCUPIED MODE WHEN CHILLED WATER IS AVAILABLE AS SENSED BY THE CHILLED WATER

TEMPERATURE SENSOR. AHU SUPPLY FAN IS DE-ENERGIZED, AHU RETURN FAN CONTINUES TO OPERATE, OUTSIDE

AIR ISOLATION, OUTSIDE AIR AND RELIEF AIR DAMPERS ARE CLOSED, RETURN AIR DAMPER IS OPEN, CHILLED WATER

FLOWS THROUGH COOLING COIL (NO COOLING COIL CONTROL VALVE). AHU PNEUMATIC DISCHARGE AIR RECEIVER

CONTROLLER MODULATES STEAM HEATING COIL CONTROL VALVE TO MAINTAIN DISCHARGE AIR TEMPERATURE SET

POINT, WHICH IS RESET TO MAINTAIN RETURN AIR TEMPERATURE CONTROL SET POINT.

8. FOR COOLING UNOCCUPIED MODE WHEN CHILLED WATER IS NOT AVAILABLE AS SENSED BY THE CHILLED

WATER TEMPERATURE SENSOR. AHU SUPPLY FAN IS DE-ENERGIZED, AHU RETURN FAN CONTINUES TO OPERATE,

OUTSIDE AIR ISOLATION, OUTSIDE AIR AND RELIEF AIR DAMPERS ARE CLOSED, RETURN AIR DAMPER IS OPEN. AHU

PNEUMATIC DISCHARGE AIR RECEIVER CONTROLLER MODULATES STEAM HEATING COIL CONTROL VALVE TO

MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT, WHICH IS RESET TO MAINTAIN RETURN AIR TEMPERATURE

CONTROL SET POINT.

9. WHEN FREEZESTAT SET POINT IS REACHED; ALARM IS INDICATED AT DDC, SUPPLY FAN DEACTIVATES,

RETURN FAN CONTINUES TO OPERATE, DAMPERS GO TO THEIR NORMAL POSITIONS AND STEAM HEATING COIL

CONTROL VALVE MODULATES TO MAINTAIN DISCHARGE AIR TEMPERATURE CONTROL SET POINT.

10. WHEN RETURN DUCT HIGH TEMPERATURE SENSOR SET POINT IS REACHED; SUPPLY FAN DEACTIVATES,

RETURN FAN CONTINUES TO OPERATE, DAMPERS GO TO THEIR NORMAL POSITIONS AND STEAM HEATING COIL

CONTROL VALVE MODULATES TO MAINTAIN DISCHARGE AIR TEMPERATURE CONTROL SET POINT.

11. WHEN AHU SUPPLY FAN IS DEACTIVATED; RETURN FAN CONTINUES TO OPERATE, DAMPERS GO TO THEIR

NORMAL POSITIONS AND STEAM HEATING COIL CONTROL VALVE MODULATES TO MAINTAIN DISCHARGE AIR

TEMPERATURE CONTROL SET POINT.
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8.2– ELECTRICAL METERING REPORT 
 

The existing panelboards including main switchboard were metered for 30 consecutive days. 

The peak metered amperage did not exceed the panelboard amperage capacity. Most of the 

peak metered amperage was in the 40-50% of the panelboard amperage capacity. 
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8.3 -Functional Test Fire Alarm Report  
 

The existing fire alarm system was functionally tested. There were no issues with the fire alarm 

devices. There was an issue with notification devices and the system had to be reset. Testing 

was resumed after reset. 
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8.4 - Functional Test Emergency Lighting Report 
 

The existing emergency lighting fixtures consist of emergency battery units except for the 

vestibule area. The vestibule area emergency lighting consists of a control lighting inverter that 

provided emergency power to the ceiling mounted chandeliers. Most of the emergency battery 

units where non-functional. Recommend maintenance or replacement of emergency battery 

units. Recommend re-test of emergency lighting be performed once emergency lighting units 

are operational to an accurate measurement of light levels. Areas where emergency lighting 

was operational, the emergency light levels where within code required minimums.  
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