185 TABOR ROAD INFRASTRUCTURE FACT SHEET

SECTION 1 - BUILDING FACTS

e The building was constructed in 2005-6 and all systems are original to the building unless otherwise
noted

e Ceiling Height: 14' 6" slab to slab | 9' 6" finished

e Column Spacing: 30' x 30'

e Floor Load: 100 Ibs./PSF on all wings and 150 Ibs./PSF throughout the spine
e Roof: Firestone EPDM roof with Poly Iso insulation

e Loading docks: 2 loading docks with lift gates

e Energy Management System: Controlled by a Siemens Insite System which has been upgraded to the
latest software version and controls all the HVAC equipment as well as interior and exterior lighting

e Telecommunications: A dual gigabit Ethernet connection is provided to each building with SONET ring
infrastructure from AT&T for data and Verizon circuit for voice, video and data services

The analysis of 185 Tabor Road Building is based on the following information:
e A site survey, performed on November 21, 2016.

e 2004 Original design drawings for Building 185.

SECTION 2 - HVAC
- it

The building was constructed in 2005-6 and all systems are original to the building unless otherwise noted.
Air Distribution Systems

There are four major types of air distribution systems in the buildings. There are three Variable Air Volume
(VAV), 100% Outdoor Air (OA) Air Handling Units (AHU) that are connected to a common duct manifold and
provide Heating, Cooling, and Ventilation to the Laboratory Spaces on the Ground, First, and Second floors.
There are four VAV, recirculating AHU’s that serve the office areas of the Ground, First, and Second floors
and Second Floor Auditorium. There is a Constant Volume (CV), recirculating AHU that serves the Basement
Floor. There is CV, 100% OA AHU that serves the Ground floor Kitchen and Cafeteria Space.

AHU-1, 2, & 3 serve the Lab space and are located in the Mechanical Penthouse. Each AHU has a 55,000
CFM airflow capacity, 3,148 MBH heating coil capacity, and 337 ton cooling capacity. The units consist of an
OA Intake, Filters (40%/95%), Steam Integral Face & Bypass Preheat Coil, Plug type Supply fan with 100 hp
motor and a Variable Frequency Drive (VFD), Chilled Water Cooling Coil with freeze protection pump, Steam
Humidifier, and a Discharge Air Plenum. The units are custom units manufactured by York.
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AHU-4 serves the Ground Floor office space and is located in the Mechanical Penthouse. The AHU has a
52,000 CFM airflow capacity, 1,404 MBH heating coil capacity, and 160 ton cooling capacity. The units
consist of a Plug type Return fan with 30 hp motor and a VFD, Economizer, Air Blender, Filters (40%/85%),
Steam Integral Face & Bypass Reheat Coil, Plug type Supply fan with 100 hp motor and a Variable Frequency
Drive (VFD), Chilled Water Cooling Coil with freeze protection pump, and a Discharge Air Plenum. The units
are custom units manufactured by York.

AHU-5 serves the First Floor office space and is located in the Mechanical Penthouse. The AHU has a
65,000 CFM airflow capacity, 1,123 MBH heating coil capacity, and 200 ton cooling capacity. The units
consist of a Plug type Return fan with 40 hp motor and a VFD, Economizer, Air Blender, Filters (40%/85%),
Steam Integral Face & Bypass Reheat Coil, Plug type Supply fan with 100 hp motor and a Variable Frequency
Drive (VFD), Chilled Water Cooling Coil with freeze protection pump, and a Discharge Air Plenum. The units
are custom units manufactured by York.

AHU-6 serves the Second Floor office space and is located in the Mechanical Penthouse. The AHU has a
60,000 CFM airflow capacity, 1,296 MBH heating coil capacity, and 185 ton cooling capacity. The units
consist of a Plug type Return fan with 40 hp motor and a VFD, Economizer, Air Blender, Filters (40%/85%),
Steam Integral Face & Bypass Reheat Coil, Plug type Supply fan with 100 hp motor and a Variable Frequency
Drive (VFD), Chilled Water Cooling Coil with freeze protection pump, and a Discharge Air Plenum. The units
are custom units manufactured by York.

AHU-7 serves the Ground Floor Cafeteria and is located in the Mechanical Penthouse. The AHU has a
16,000 CFM airflow capacity, 916 MBH heating coil capacity, and 104 ton cooling capacity. The units consist
of an OA Intake, Filters (40%/95%), Steam Integral Face & Bypass Preheat Coil, Plug type Supply fan with 20
hp motor and a Variable Frequency Drive (VFD), Chilled Water Cooling Coil with freeze protection pump,
Steam Humidifier, and a Discharge Air Plenum. The units are York Model Curbpack.

AHU-8 serves the Second Floor Auditorium space and is located in the Mechanical Penthouse. The AHU has
a 17,000 CFM airflow capacity, 312 MBH heating coil capacity, and 72 ton cooling capacity. The units consist
of a Plug type Return fan with 10 hp motor and a VFD, Economizer, Air Blender, Filters (40%/85%), Steam
Integral Face & Bypass Preheat Coil, Plug type Supply fan with 20 hp motor and a Variable Frequency Drive
(VFD), Chilled Water Cooling Coil with freeze protection pump, and a Discharge Air Plenum. The units are
custom units manufactured by York.

AHU-9 serves the Ground Floor space and is located in the Ground Floor Loading Dock area. The AHU has a
3,500 CFM airflow capacity, 170 MBH heating coil capacity, and 16 ton cooling capacity. The units consist of
a Mixing Box, Filters (40%/85%), Steam Integral Face & Bypass Preheat Coil, Centrifugal type Supply fan with
5 hp motor, Chilled Water Cooling Coil, and a Discharge Air Plenum. The units are York Model Curbpack.

Exhaust Systems

There are seven types of exhaust systems in the buildings. There are two VAV general exhaust systems that
are connected to a common duct manifold and exhaust the Laboratory Spaces on the Ground, First, and
Second floors. There are three VAV fume hood exhaust systems that are connected to a common duct
manifold and independently exhaust the Laboratory Spaces on each of the Ground, First, and Second floors.
There are five constant volume toilet exhaust systems. There is one constant volume general exhaust system
that exhaust the Kitchen and Servery areas. There is one constant volume dishwasher exhaust system.
There is one constant volume Kitchen Hood exhaust system that exhaust the Kitchen and Servery areas.
There are eight constant volume exhaust systems that are dedicated to exhaust specific individual rooms.

LGEF-1, 2, & 3 are located on the roof of the building and serve the East half of the general exhaust for the
Laboratory Spaces on the Ground, First, and Second floors. The fans are high plume, mixed flow exhaust
fans connected to a common plenum with makeup air dampers for dilution. The fans are Strobic Model TS
rated for 21,333 CFM and 3.0 in w.g. static pressure with 30 hp motors each. Each fan is provided with a VFD
located in the Motor Control Center in the Penthouse Electrical Room.
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LGEF-4, 5, & 6 are located on the roof of the building and serve the West half of the general exhaust for the
Laboratory Spaces on the Ground, First, and Second floors. The fans are high plume, mixed flow exhaust
fans connected to a common plenum with makeup air dampers for dilution. The fans are Strobic Model TS
rated for 21,333 CFM and 3.0 in w.g. static pressure with 30 hp motors each. Each fan is provided with a VFD
located in the Motor Control Center in the Penthouse Electrical Room.

FHEF-G-1, & G-2 are located on the roof of the building and serve the fume hood exhaust for the Laboratory
Spaces on the Ground floor. The fans are high plume, mixed flow exhaust fans connected to a common
plenum with makeup air dampers for dilution. The fans are Strobic Model TS rated for 16,100 CFM and 2.5in
w.g. static pressure with 15 hp motors each. Each fan is provided with a VFD located in the Motor Control
Center in the Penthouse Electrical Room.

FHEF-1-1, & 1-2 is located on the roof of the building and serve the fume hood exhaust for the Laboratory
Spaces on the First floor. The fans are high plume, mixed flow exhaust fans connected to a common plenum
with makeup air dampers for dilution. The fans are Strobic Model TS rated for 12,000 CFM and 2.5 in w.g.
static pressure with 15 hp motors each. Each fan is provided with a VFD located in the Motor Control Center
in the Penthouse Electrical Room.

FHEF-2-1, & 2-2 are located on the roof of the building and serve the fume hood exhaust for the Laboratory
Spaces on the Second floor. The fans are high plume, mixed flow exhaust fans connected to a common
plenum with makeup air dampers for dilution. The fans are Strobic Model TS rated for 15,600 CFM and 2.5in
w.g. static pressure with 15 hp motors each. Each fan is provided with a VFD located in the Motor Control
Center in the Penthouse Electrical Room.

EF-17, 18, 19, & 26 are located in the Penthouse Mechanical room. The fans are inline centrifugal type and
ducted to a discharge hood. EF-24 is located in the basement. The fan is inline centrifugal type and ducted to
a discharge louver.

EF-16 is located in the Penthouse Mechanical room. The fan is inline centrifugal type and ducted to a
discharge hood.

EF-22 is located in the Penthouse Mechanical room. The fan is inline centrifugal type and ducted to a
discharge hood.

EF-21 is located on the roof of the building. The fan is high plume, mixed flow exhaust fan connected to a
plenum with makeup air dampers for dilution.

The remaining fans are scattered throughout the facility and are of various type and size.
Cooling Systems

Three variable speed, centrifugal compressor type, water cooled Chillers (CH) provide 44°F chilled water
to the new Central Cooling Plant. Three constant volume primary chilled water pumps, circulate chilled
water in the primary pumping loop. Three variable volume secondary chilled water pumps, two active and
one standby, circulate chilled water in the secondary pumping loop to the AHU cooling coils. Four Induced
Draft Counterflow, Variable Speed fan Cooling Towers (CT) reject heat from the condenser water loop to
provide 82 deg condenser water to the chillers. Three constant volume condenser water pumps, circulate
condenser water between the CH and CT’s. One to two chillers are typically need to operate during the
summer to meet the cooling loads. CH-3 is operated in the winter to meet the year-round cooling load
needs associated with the Telecom Closets.

CH-1, 2, & 3 are located in the Mechanical Room in the Basement. CH-1 & 2 each have 750 ton cooling
capacity. CH-3 has a 500 ton cooling capacity. The chiller compressors are single stage centrifugal type with
Variable Speed Drives and pre-rotational vanes for capacity control. Bothe the evaporators and condensers
are equipped with marine water boxes are constructed with a 2 pass design. The refrigeration circuits utilize
R134A type refrigerant. The units are York Model YKHK and utilize York’s Opti-View Control Center.
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The water treatment system for the chilled water loop is within the Mechanical Room in the basement. The
water treatment system for the condenser water loop is within the Penthouse. A side stream sand filter
system is located in the Mechanical Room in the basement. The water treatment system is maintained by
Nalco.

Primary Chilled Water Pumps PCHWP-1 & 2 are located in the Mechanical Room in the Basement. Paco
base-mounted, centrifugal end suction pump rated for 1,800 gpm and 60 feet of head; 40 hp motor. Each
pump is provided with an VFD by ABB.

Primary Chilled Water Pumps PCHWP-3 is located in the Mechanical Room in the Basement. Paco base-
mounted, centrifugal end suction pump rated for 1200 gpm and 60 feet of head; 25 hp motor. The pump is
provided with a wall mounted VFD by ABB.

Secondary Chilled Water Pumps SCHWP-1, 2, & 3 are located in the Mechanical Room in the Basement.
Paco base-mounted, centrifugal end suction pump rated for 2,232 gpm and 75 feet of head; 60 hp motor. The
pump is provided with a VFD located in the Motor Control Center in the Basement Electrical Room.

CT-1A, 1B, 2A, 2B, 3A, 3B, 4A, & 4B are located on the Roof of the Building. Each Cooling Tower has a 506
ton cooling capacity. Each tower has 2 cells, 2 variable speed, reversible fans with 10 hp motors each, and
steam basin heaters. The towers are Evapco Model AT.

Condenser Water Pumps CWP-1, & 2 are located in the Mechanical Room in the Basement. Paco base-
mounted, centrifugal end suction pump rated for 2,250 gpm and 85 feet of head; 75 hp motor. Each pump is
provided with an VFD by ABB.

Condenser Water Pumps CWP-3 is located in the Mechanical Room in the Basement. Paco base-mounted,
centrifugal end suction pump rated for 1,500 gpm and 85 feet of head; 50 hp motor. Each pump is provided
with an VFD by ABB.

Heating Systems

Two natural gas, firetube Boilers (B) generate 15 psi low pressure steam for the heating plant. The heating
plant consists of steam heating coils, two steam to hot water heat exchanger systems, three steam heat
exchanger systems, the deaerator, and the cooling tower basin heaters. One Boiler Feed System (BFS)
equipped with a 1000 gallon surge tank, a tray type deaerator, one active and one standby transfer pumps,
and two active and one standby boiler feed pumps provide water to the boilers. Several condensate return
pumps are located throughout the building to return condensate to the BFS

B-1 & 2 are located in the Mechanical Room in the Basement. B-1 & 2 each have a 600 boiler horsepower
capacity. The boilers have a 4 pass dryback design and are equipped with 30 hp blower motors. The boilers
are Cleaver Brooks Model CB.

The water treatment system for the steam and condensate system is within the Mechanical
Room in the basement. The water treatment system is maintained by Nalco.

One steam to hot water heat exchanger system consists of a shell and tube heat exchanger HX-1, expansion
tank, air separator and one active and one standby end suction hot water pumps. This system is located in
the Mechanical Room in the Basement. The heat exchanger has a heating capacity of 5,000 MBH. The hot
water pumps circulate a maximum of 180 degree F hot water to three zone of fin tube radiation. The hot water
temperature is reset based on outdoor air temperature. Paco base-mounted, centrifugal end suction pump
rated for 27 gpm and 75 feet of head; 2 hp motor.

One steam to hot water heat exchanger system consists of a shell and tube heat exchanger HX-2, expansion
tank, air separator and three active and one standby end suction hot water pumps. This system is located in
the Mechanical Room in the Basement. The heat exchanger has a heating capacity of 800 MBH. The hot
water pumps circulate 180 degree F hot water to duct mounted reheat coils, fan coil units and unit heaters.
Paco base-mounted, centrifugal end suction pump rated for 500 gpm and 75 feet of head; 20 hp motor.
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The water treatment system for the hot water systems is withinthe Mechanical Room inthebasement. The
water treatment system is maintained by Nalco.

Three steam to steam heat exchangers are located in the Mechanical Penthouse. Each heat exchanger has a
steam capacity of 1,212 Ibs per hour and generates 10 psi steam for the Lab AHU’s. The heat exchangers
are Dri-steem model STS.

SECTION 3 - Electrical
Introduction
The analysis of 185 Tabor Road Building is based on the following information:

e A site survey, performed on November 21, 2016.
e 2004 Original design drawings for Building 185.

i it

The electrical system for the campus consists of 34.5KV duel service from JCP&L with 24MW maximum
capacity on each. Both services are 100% redundant, so either service can be used at any given time.
JCP&L switching yard with revenue meter is located at north east corner of the campus. The campus owned
38KV metal enclosed switchgear is also located near JCP&L electrical service yard for the campus’ 35KV
power distribution. Based on the existing drawing, it appears that all 38KV equipment and wiring was updated
in 2005 and are in very good condition. (See attached site plan and SLD)

There are (2) duel ended outdoor substation on campus which transform 34.5KV to 4160V for the buildings.
One substation (Sub 201) consists of (2) 5000/6250/7000KVA oil filed transformer and 4160 Main-Tie-Main
switch with automatic transfer control. Another substation (Sub 185) consists of (2) 10000/12500/14000KVA
oil filed transformer and 4160 Main-Tie-Main switchgear with automatic transfer control.

Sub 201 distribution consist of 5KV switch fuse system. This duel ended substation is providing power to the
building 201 substations. (See attached SLD)

Sub 185 distribution consist of 5KV switchgear system. This duel ended substation is providing power to the
building 175 and 185 substation with provision for future growth. (See attached SLD)

185 Tabor Road

Building 185 is being served with (2) 4160v feed from sub-185. Each feeder is providing power to 4160v MV
switches line up. One line up feeds (2) 500 tons chillers and one Substation station. Other line up feeds (1)
550kVA transformer for 500 ton chiller and one substation. Both substations have 3000/4000kva, 4160-
480Y/277v transformer which feed 5000amp, 3phase, 4 wire draw out switchgear system. Both substations
have a 5000amp bus and tie breaker. Main-Tie-Main is achieved via key interlock switch at all three breakers.
Substation seems original to the building construction. 185 garage is begin fed from for the building power
system. Arc Flash Labeling for most of the electrical panels was observed.

Some part of the building is being backed up by emergency generator system. Generator system consist of a
650kW, 480Y/277v generator with 1500gallon tank located in generator room. 300Kw load bank used for
generator testing. Emergency distribution panel 185EG-DP-1, 1200amp, 480Y/277v, 3 phase, 4 wire is
located in generator room which feeds all ATS’s and other power. Multiple automatic transfer switches (ATS)
are used for the emergency power. One transfer switch is used for emergency lighting in the building. Based
on the drawing another ATS was used for standby power system.
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There are electrical rooms on each floor of the building for electrical panels. Each electrical room has 480v
and 208y distribution system. Each floor power was circuited from floor electrical room.

Open office furniture in the building are modular systems which are being fed from ceiling via service pole.
Power and data are being fed via service pole form ceiling. For the private offices wall mounted light fixtures
are used with motion sensor.

2x2 recessed light fixtures are used for open office area lighting. Open office area lighting is being controlled
by floor lighting control unit. Square D G3 electrical breakers are used in lighting panel to control lighting

on floor. Building is equipped with fully addressable fire alarm system with smoke detector on open office
floor.

SECTION 4 - Plumbing
Introduction
The analysis of 185 Tabor Road building is based on the following information:

o A site survey, performed on November 21, 2016.
e 2004 Original design drawings for Building 185.

L. it
185 Tabor Road

The building was constructed in 2005-6 and all systems are original to the building. The building was
constructed prior to recent lead-free standard and should be considered as future renovations are made.

Unless noted otherwise, the piping systems, equipment and components are in good condition.

Storm System

Roof drains are routed internally to columns or exterior walls and then to the exterior of the building where itis
collected via an underground site storm system and exits the building in two (2) locations closest to the large
parking lot. One exit is on the south building side and the other exit on the north side.

The areaway storm drains on the north side are collected and routed underfloor to the storm ejector pit located
in the basement mechanical room of building 185. The 48” diameter by 84” deep pit has duplex submersible
pumps with capacity of 200 gpm for each pump at 25 feet total dynamic head and 5 HP each at 460 volts.
The pumps are controlled with an automatic float system and wired through a control panel. This pump
system is connected to the building for any alarms.

Sanitary System

Sanitary waste for floor drains, sinks, water closets, urinals, lavatories, janitor’s sinks, pantry sinks and electric
water coolers are routed underfloor and vented overhead. The sanitary piping is no-hub cast iron and is
routed underfloor to the exterior where it is collected via an underground site sanitary system to exit building
west toward the Visitor’'s parking lot.

The basement mechanical room floor drains and utility sink on legs are collected and routed underfloor to the
sewage ejector pit. The 42” diameter by 72” deep pit has duplex submersible pumps with capacity of 150 gpm
for each pump at 25 feet total dynamic head and 5 HP each at 460 volts. The pumps are controlled with an
automatic float system and wired through a control panel.
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The ejector pump is discharged overhead where it ties into the gravity piping exiting the building west side.

Domestic Water System

Sinks, water closets, urinals, lavatories, janitor’s sinks, pantry sinks and electric water coolers are supplied by
the domestic cold and hot water system.

The domestic cold water enters the building in two (2) locations provide with a 4” reduced pressure backflow
preventer by Watts model 909 and then combined to route through a single water meter. The piping is routed
above ceilings, chases and/or shafts to all fixtures and to the gas-fired water heaters located in the basement
which serve the laboratory building fixtures.

The laboratory water heater system is a duplex PVI nickel shield model 27N250-A-G, 250 gallon storage tank
with 270 MBH natural gas input. The two (2) water heaters are manifolded together to a single hot water
supply outlet routed through the building and returned to the heater system via a recirculating system. The
circulation pump is a B&G series 60, 1/3 HP, 120 volts. The pump is turned on/off via a remote pipe mounted
aquastat and set temperature.

The expansion tank for the laboratory water heater system is located on the floor nearby the system, however,
it appears the tank is undersized based on 500 gallon water storage and good engineering practice.

The restroom lavatories, urinals and water closets hot water system is generated via local electric water
heaters.

An emergency shower is located in the loading dock area and fed from the domestic cold and hot water
system with a temperature mixing valve by Lawler model 911E.

Softened Cold Water System

Raw cold water feeds the twin water softener system in the basement where it is routed to the mechanical
boilers. The Culligan system has a capacity of 150,000 grains with 97 peak gpm, 2” inlet and outlet with top
mounted controllers and is located separately from the main mechanical room equipment.

Natural Gas System

The 8” natural gas service enters the building through a Mercury electronic sub-meter. The 5 psi system
piping is steel with welded joints and is routed to boilers and water heaters in the basement as well as to
second floor equipment where needed. to help with visibility, the piping is painted yellow.

Deionized Water System

The deionized water system is generated with a generator, 250 gallon storage tank and pump and filters by
Ultra Pure Technologies. The complete system is located in the basement. The piping system is routed to all
the lab sinks in each of the laboratories with polypropylene piping and zero dead-leg system. The system has
a 60 gpm capacity at 15 mega ohm quality water.

Laboratory Waste System

Laboratory waste for floor drains and lab sinks are collected and routed underfloor and vented overhead. The
piping is routed underfloor to the exterior where it is collected via an underground system to exit building west
toward the Visitor’s parking lot to the on-site treatment system. The system is tested and treated using pH

adjustment.
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Compressed Air System

Compressed air is generated by a duplex Atlas-Copco 20 HP each air compressors with single 400 gallon
tank, duplex Zeks dessicant air dryers and filters. The complete system is located in the basement. The
piping system is routed to each of the laboratories with copper piping.

Evaluation
Storm System
Storm system is sized appropriately for the building current use.

Sanitary System

Sanitary system is sized appropriately for the building current use.

Domestic Water System

The water system piping is sized appropriately for the building current use.

Natural Gas System

The natural gas system is sized appropriately for the current building equipment.

Fixtures and Equipment

All fixtures, faucets, flushvalves and undersink protective covers are in good condition.

SECTION 5 - Fire Protection
Introduction
The analysis of 185 Tabor Road building is based on the following information:

o A site survey, performed on November 21, 2016.
e 2004 Original design drawings for Building 185.

L iti
185 Tabor Road

The building is fully sprinklered and by observation, all systems are functioning properly.
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