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HEATING & VENTILATION SYSTEM

AUXTLIARY BUILDING

INTRODUCTION

System Functions

The functions of the Auxiliary Building Heating and

Ventilating System are:

a. To provide fresh, filtered, tempered ventilating air
to all spaces within the Auxiliary Building in sufficient
guantity to produce and maintain room temperatures suit-
able for the operating personnel and the mechanical and

electrical equipment.

b. To provide air flows within the building from clean areas
toward potentially contaminated areas and to exhaust
from the latter, so as to minimize the chance of spread-

ing contamination.

c. To treat the exhaust air by filtration, as necessary, so
that discharges from the plant vent will be less than
MPC (maximum permissible concentration)reguirements of

10CFRrR20.

d. To maintain an average pressurz within the Auxiliary
Building slightly lower than atmospheric, so as to
reduce the likelihood of spreading radioactive contami-

nation to the atmosphere.

Summary Description of System (Refer to B&R Dwg. No. 2042, Rev.7)

The system is a push-pull heating and ventilating system
consisting of a supply air system and an exhaust air system,
which provides once-through ventilation with no recirculation.
The supply air system consists of two 50% capacity centrifugal

fans together with prefilters, final filters, electric prehea£
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1.3

coils and necessary sheet metal ducts arranged to take out-
side air from the Air Intake Tunnel and deliver it to the
various spaces within the Auxiliaéy Building in proportion
to the ventilation requirements. Electric reheat coils are
provided in the branch ducts supplying air to the various

floor levels, to give individual zone control.

The Exhaust Air System consists of four 50% capacity centri-
fugal fans, two 50% capacity filter trains, and the necessary
sheet metal ducts arranged to exhaust air from the ventilated
spaces in such a manner that air flow within the building is
from clean areas toward potentially contaminated areas. The
exhaust air is discharged to the station vent. Each filter
train consists of a prefilter, a high efficiency particulate
air (HEPA) filter, a charcoal filter and a second HEPA filter.
To prolong the life of the filter trains, exhaust air is by-
passed around the filters whenever monitoring instruments

do not indicate radiocactivity in the exhaust air stream.

Svstem Design Requirements

The Ventilating System is designed to provide fresh air to
maintain temperature below 104°F in areas whére personnel

and electrical egquipment are lccated and below 120°F in other
spaces. The supply fans are designed to provide approximately
84,000 CFM of fresh air from the Air Intake Tunnel which is
sufficient for three air changes per hour. Three air changes
are sufficient to remove heat from people, lights and equip-
ment and maintain the above temperature limits with an out-
side air temperature of 98°F.
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The system is designed to minimize the spread of radio-
active contamination by distributing air so that it flows
from lesser potentially contaminated spaces to more poten-
tially cohtaminated spaces. No recirculation is permitted.
The Exhaust System contains a filter bank which is normally
bypassed, but is used to remove contaminated particles in
an emergency. Additionally the Auxiliary Building is main-
tained at a slight vacuum so that any leakage is into the
building rather than out. The vacuum is maintained by a
differential pressure indicating controller which controls

the inlet vanes on the Auxiliary Building exhaust fans.

The system is designed to heat the supply air so that a

minimum indoor temperature of 70°F is maintained. A pre-
heater upstream of the supply fans and electric heaters in
the supply ducts to the various spaces maintains this tem-

perature.

Ductwork and equipment components that could contain radio-
active material are designed to withstand forces due to a
Class I seismic occurrence. All other ducting and equip-
ment are Class II seismic. The design cleanliness rating
is Class D,

DETAILED DESCRIPTION OF SYSTEM

Components

The following major components are employed in the Auxiliary
Building Heating and Ventilating System:

196 286

v el




g e

2: %0103

Major System Dampers

Syvstem Inlet Damper, AH-D-4002

— =

One quick closing, pneumatic cylinder operated opposed-
blade damper with a positioner is located in the inlet

of the Auxiliary Building supply air filter train. The
damper is controlled by a differential pressure indicating
controller to maintain a constant differential pressure
across the supply damper, supply filter train and pre-
heater. The damper is interlocked with the supply fans

to open when either fan is energized and shut when both
fans a2re de-energized. The damper is equipped with re-
turn springs to effect closing within 5 seconds after the

system receives a fire protection signal.

Supply Fan Discharge Dampers, AH-D-4001A or B

One pneumatic cylinder operated parallel-blade damper is
located in the discharge of each Auxiliary Building supply
fan to open automatically when the associated fan starts

and close automatically when the fan stops. Air is supplied

fraom the Instrument Air System.

Exhaust Filter Bypass Damper, AH-D-4020

One pneumatic cylinder operated opposed-blade damper is
located in the bypass duct around the exhaust filter trains.
The damper is open during normal operation but shuts when
radioactive contamination is detected in the exhaust duct.
The damper is controlled by a pushbutton on Panel Nec. 25

in the Control Room. A red light on Panel No. 25 indicates
when the damper is open. Air to the damper operator is
supplied from the Instrument Air System.
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Exhaust Filter Outlet Dampers, AH-D-4020C & D

One pneumatic cylinder operated, opposed-blade damper

is located in the outlet duct from each exhaust filter
train. The dampers are shut in normal operation but

open when radioactive contamination is detected in the
exhaust duct. The dampers are controlled by a pushbutton
on Panel No. 25 in th® Control Room. A red light on Panel
No. 25 indicates when the damper is copen. Air is supplied

to the damper operators from the Instrument Air System.

Exhaust Filter Inlet Dampers, AH-D-4020B & E

One pneumatic cylinder operated, opposed-blade damper is
located in the inlet duct to each exhaust filter train.
The dampers are shut in normal operation but open when
radicactive contamination is detected in the exhaust duct.
The dampers are controlled by a pushbutton on Panel No. 25
in the Control Room. A red light on Panel No. 25 indicates
when the damper is open. Air is supplied to the damper

operators from the Instrument Air System.

Exhaust Fan Discharge Dampers, AH-D-4016A & B and
AH-D-4017A & B

One pneumatic cylinder operated parallel-blade damper located
in the discharge of each Auxiliary Building exhaust fan
opens automatically when the associated fan starts and
closes when the fan stops. Air is supplied from the
Instrument Air System.




y Il el

p P

Miscellaneous Dambers

In addition to the dampers described above parallel-blade
gravity dampers are provided in the system discharge ducts
in the H&V Penthouse. Hand operated parallel-blade damp-
ers are provided to iéolate filter trains and exhaust fans
and hand operated opposed-blade dampers are provided in

supply and exhaust ducts throughout the system to balance

air flow.

Auxiliary Building Supoly Fans, AH-E-7A and 7B

The Auxiliary Building Supply Fans (see Table 1) are located

on Elev. 328.0'. The fans are centrifugal and have a rated
capacity of 42,000 CFM. Both supply fans are interlocked
with the Auxiliary Building Exhaust Fans to start 10 sec-
onds after any pair of exhaust fans start and to stop

immediately after one or both exhaust fans are de-energized.

The supply fans may be controlled locally from a pushbutton
station with indicating lights or from an SMB switch on
Panel No. 25 in the Control Room. The fans receive power
from 480v Buses 2-36 for 7A and 2-45 for 7B.

Auxiliary Building Exhaust Fans, AH-E-8A, 8B, 8C & 8D

The Auxiliary Building Exhaust Fans (see Table 2) are
located on Elev. 328.0'. The fans are centrifugal with
adjustable inlet vanes and have a rated capacity of
42,000 CFM. The inlet vanes are controlled to maintain

a vacuum in the Auxiliary Building. The fans are opera-
ted in pairs, and interlocked such that if one fan in the
operating pair trips the standby pair will start and then
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2.1.5

the other fan will be stopped. Thé fans may be control-
led locally from a pushbutton station with indicating
lights or from Panel No. 25 in the Control Rocm. The
fans receive power from 480v Buses 2-36 for 8A and 8B
and 2-45 for 8C and 8D.

_Auxiliary Building Supply Air Filter, AH-F-7

The Auxiliary Building Supply Filter (see Table 3) is
located in the supply duct upstream of the supply fans.
The filter consists of an automatically progressed roll-
aire type filter followed by a replaceable cartridge type
filter. The roll type filter is made of 2" thick glass
fiber reinforced by steel wires and is automatically pro-
gressed to maintain a uniform pressure drop across the
filter. The roll-aire filter 1/6 HP motor has local
controls with indicating lights and is pgwered from 120v

power panel MP2-35.

Auxiliary Building Supply Duct Preheater, AH-C-9

The Auxiliary Building Supply Duct Preheater (see Table 4)
is located in the supply duct between the supply filter
and the supply fans. The preheater consists of 10 stages,
each rated at 142.2 KW. The preheater is interlocked with
the supply fans so the preheater cannot be energized un-
less both fans are energized. The preheater is controlled
by outside air temperature. The preheater is provided
with - a local OFF-AUTO switch with local indicating lights
and a manual snap action thermal cutout which trips the
MCC breaker in the event the heating element overheats;
the breaker must be manually reset. The preheater receives

196 290
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Auxiliary Building Duct Heaters, AH-C-10, 42 & 43 2

The three Auxiliary Building Duct Heaters (see Table 5)

are located in the ducts which supply air to the various
levels in the Auxiliary Building; AH-C-10 heats Elev. 328.0°',
AH-C-42 heats Elev. 305.0', and AH-C-43 heats Elev. 280.5'.
Heater AH-C-10 consists of 6 resistance heating coils, A(A&B),
B(A&B) and C(A&B) each rated at 78.9 KW, heater AH-C-42 con-
sists of 3 resistance heating coils,.A through C, each rated
at 113 KW and heater AH-C-43 consists of 2 resistance heating
coils, A and B, each rated at 98 KW. An interlock prevents -
the heaters from being energized unless both supply fans are
running. The heaters are controlled by thermostats located
on the corresponding elevations of the Auxiliary Building.
Each heater is provided with local OFF-AUTO switches with
local indicating lights and a manual snap action thermal cut-
out which trips the MCC breaker in the event the heating
element overheats; the breaker must be reset manually. All

the heaters receive power frcm 480V Bus 2-45.

Auxiliarv Building Exhaust Filter Units

The Auxiliary Building Exhaust Filters (see 2.1.7.1 through
2.1.7.3) are two, 50% capacity (42,000 CFM): parallel filter
trains located at Elev. 328.0' in the Auxiliary Building.

Each filter train consists of the following component filters:

Roll-Aire Filters, AH-F-8A and BB

o tabedia

The Roll-Aire Filters (see Table 6) are located at the
upstream end of each filter train. The filter is construct-

ed of 2" thick fiber glass reinforced by steel wires and is
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2.1.7.3

2.1.8

automatically progressed to maintain a uniform pressure
across the filter. The Roll-Aire Filters have a 1/6 HP
motor with local controls and indicating lights and are

powered from 120v power panel MP2-35.

HEPA Filters, AH-F-9A & 9B and AH-F-30A & 30B

The high efficiency particulate air filters (see Table 7)
are the second and fourth filters in each filter train.

The HEPA Filters are constructed of a dry, fibrous, high

ot

interception, sub-micron glass fiber whiqh_hﬁs_ﬁy_eff;g@gqc;_____

of 99.97% for particles larger than .3 microns. The press-

ure drop across a ci;;n filter at rated capacity is 1.2

inches (Hzo).

Activated Carbon Filters, AH-F-10A & 10B

The Activated Carbon Filters (see Table 8) are located
between the HEPA Filters in each filter train. The carbon
filters are constructed of impregnated activated charcoal
and are water repellant and fire resistant. The carbon
filters are designed to trap And remove gaseous contami-
nants from the air stream. Sprinkler systems are pro-

vided for spraying cells at a minimum flow rate of 1.5 gpm

on the 2ir entering side of the bank for fire protection.

Elevator Machinery Room Ventilation Fan, AH-E-41

The Elevator Machinery Room Ventilation Fan (see Table 9)
is located in the Elevator Machinery Room, Elev. 347.0'.
It is 2 single stage, centrifugal fan rated at 1400 CFM.
The fan takes filtered air from the 328.0' elevation of
the Auxiliary Building, circulates the air through the

-9- 196 292
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2.2

Elevator Machinery Room and returns the air to the

Auxiliary Building when room temperature exceeds 90°F.
The fan is driven by a 3/8 HP motor which receives
power from 120v power panel MP2-46. A local ON-OFF-AUTO

switch is provided.

Instruments, Controls,'Alarms and Protective Devices

The following devices are used for the Auxiliary Building

Heating and Ventilating éystem instrumentation. (See Table 10).

Control switches with pilot lights to indicate operation,

‘are furnished on HVAC Control Panel No. 25 in the Control

Room, for remote operation of the four 50% capacity ex-
haust fans which are operated in pairs to provide 100%

of design capacity. Electrical interlocks automatically
start the two supply air fans when any pair of exhaust fans
is operated. Pilot lights on Panel No. 25 indicate opera-
tion of the supply fans. Control switches are also furnish-
ed on Panel No. 25 for manually testing the operation of
the supplyifﬁgg. __A solenoid valve is energized and allows

instrument air to open the automatic damper located in the

discharge air stream of each sﬁﬁply and exhaust fan when

the associated fan motor 'is energized.

The quick cloéing damper in the outside supply air duct is
made operable through a pneumatic relay when either of the
__supply fan motors i 15 energzzed, and is posxtloned by a

dlfferential pressure 1nd1cat1ng controller to produce

Wanledig

a unlform pressure drop across the filters, ‘"heating coil

and damper. The purpose is to provide a constant quantity
of outside air, regardless of the buildup of filter resist-
ance, up to the limit where filters should be changed. An
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alarm at the annuncia“or on Panel No. 25 will be energized
through a pressure switch when the damper is no longer able
to maintain the set differential pressure, i.e. when the

damper is fully open.

A differential pressure indicating controller maintains

a l/16" Hzo vacuum in the Auxiliary Building by controll-
ing the inlet vanes on the exhaust fans. The differential
pressure indicating controller, AH-DPIC-5304A, compares
the pressure in the supply duct from the Air Intake Tunnel
and the 305.0' level of the Auxiliary Building. The diff-
erential pressure is indicated locally and in the Control
Room on Panel No. 25 and an alarm is actuated also on
Panel No. 25 when the vacuum is less than 1/32" Hzo.

The roll type prefilters in the Supply Air System and in the
two filter trains of the Exhaust Air System are progressed
automatically by local motors actuated by differential
pressure switches. When the filters have reached the end
of their travel an alarm is annunciated at Panel No. 25 in

the Control Room.

Flow measuring and indicating devices are provided to indi-
cate the air flow rate in the main supply and main exhaust
ducts. Flow rates are indicated on Control Panel 25 as

well as locally in the Auxiliary Building.

Control of the preheat coil in the supply air duct consists
of a temperature indicating controller which senses the
temperature of the incoming air and positions a locally

mounted step controller which energizes the various stages

wlle
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of the electric preheat coil. Setting of the temperature

controller is such that the first stage of heating is ener-
gized at 50°F incoming air and all stages are energized at
0%F. Reheat coils at the three floor levels (328'-0",
305'-0", and 280'-6") are controlled by local thermostats
through pneumatic step controllers. Indication of ambient
temperatures at four floor levels (328'-0", 305'-0", 28B0'-6"
and 258'-6") is given through the multipoint temperature

recorder on Control Panel 25.

Flow of air normally bypasses the exhaust filters. If radio-
active contamination reaches a predetermined level a radia-
tion monitoring device, HP-R-222, located in the exhaust
duct upstream of the exhaust filters, closes the bypass
damper, opens the exhaust filter isolation damper, and
annunciates an alarm on Panel 25, £ the radioactive con-
tamination level continues to rise a radiation monitoring
device, HP-R-228, located dcwnstream of the exhaust filters,
shuts down the supply fans which will significantly increase
the vacuum in the Auxiliary Building. If the contamination
level continues to increase a radiation monitor located in
the station vent, HP-R-219, de-energizes the exhaust fans
and annunciates another alarm on Panel No. 25. Refer to

System Description No. 52 for Radiation Monitor Set Points.

When the contamination has been reduced to acceptable levels
the ventilation fans must be restarted manually. The dampers
must be repositioned manually by depressing the Filter Bypass
damper pushbutton on Panel No. 25. The pushbutton also has

a test position which will position the dampers for air

flow through the filters.

“igw 196 295
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3.0

3.1

3.2

PAINCIPAL MODES OF OPERATION

Startup
The Auxiliary Building is started up as follows:

One pair, either AH-E-BA & B or AH-E-8C & 8D, of exhaust
fans is started manually. Auxiliary contacts in the ex-
haust fan control circuit open the corresponding exhaust
fan discharge damper and start the pair of Auxiliary Build-
ing supply fans. Auxiliary contacts in the supply fans
open the corresponding supply fan discharge damper and the

system inlet damper.

Normal Operation

In normal operation, both supply fans and two of the four
exhaust fans are operating. The charcoal and HEPA filters
in the exhaust system are in the by-pass position as long
as the radiation level in the exhaust air is below the
setting of the monitoring instruments. Winter tempering
and heating is controlled autcmatically to provide a mini-

mum 70°F average space temperature.

Two differential-pressure-indicating controllers are
employed; AH-dPIC-5312 has its probes connected across

the filter-inlet damper combination. The controller is

set to maintain a constant pressure drop across the filter-
damper assembly. The dampers, therefore, throttle the flow
when the filters are clean, gradually opening as they become
fouled. The purpose is to provide a constant quantity of
outside air, regardless of the buildup of filter resistance.
An alarm at the annunciatér on Panel No. 25 will be ener-

gized through a pressure switch when the differential

-13- 196 296
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pressure exceeds 125% of the differential pressure con-

troller setting, indicating the need to change filters.

AH-dPIC-5304A has its probes connected between a point in
the Air Intake Tunnel and a location near the ceiling of
Elevation 305'-0". The desired differential of .063" W.G.
negative (tunnel minus building) is maintained through
control of the inlet vane dampers position in the exhaust
blower inlet ports. An alarm on Panel 25 will be energized
through a pressure switch when the differential pressure

decreases to 1/32" W.G. negative.

Heating is accomplished in two phases:

a. Incoming air is pre-heated by passing it through
electric resistance elements (AH-C-9A thru AH-C-9J),
energized in 142 KW steps, starting at 50°F with the
last step powered at 0°F. The controller senses out-

side air temperature.

b. Heating of each of the air streams delivered to the
three floor levels is controlled by local thermostats
through pneumatic step controllers which energize the
electric heaters AH-C-42A through C, Elev. 305°',
AH-C-43A & B, Elev. 286.5', and AH-C-10A through 10F,
Elev. 328.0' in appropriate increments to maintain

the minimum 70°F temperature.

Air Supply rate and the exhaust rate are read from flow

¥ futdia

indicators located both locally and in the Control Rcom.

Pitot tubes in the air stream deliver a differential press-
ure to a flow transmitter which transfers the 0-3" W.G.
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signal to an outlet pressure of 2-15 psi. This is then

fed to the flow indicators. -

A thermostat located in the Elevator Machinery Room
energizes a ventilating fan when the room temperature
exceeds 90°F. The fan cools the Elevator Machinery Room
by circulating air from the 328.0' elevation of the

Auxiliary Building through the rocm.

Shutdown

The Auxiliary Building Ventilation System is shutdown by -
stopping the exhaust fans. The idle pair of exhaust fans

must have their control switches in PULL-TO-LOCK to over-

ride the automatic backup interlock. The supply fans will
automatically stop immediately after the first exhaust

fan is de-energized. The system inlet damper and the

fan discharge dampexrs will shut automatically. The Eleva-

tor Machinery Room fan control switch must be placed in OFF.

Shutdown of the Auxiliary Building Ventilation System
should be minimized. Plant shutdown will not allow secur-
ing of equipment located in the Auxiliary Building which
requires ventilation. Also, shutdown of the Ventilation
System will break the vacuum in the Auxiliary Building

and eliminate the flow of air from clean areas to poten-
tially contaminated areas.

LT U
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Special or Infreguent Operation

A fire protection signal shuts down the Auxiliary Build-
ing Ventilating System. Smoke and fumes must be removed
by placing the exhaust fan override switch on the Fire
Protection Panel No. 7 to OVERRIDE and energizing the
exhaust fans. When the smoke or fumes have been reduced
sufficiently to reset the Fire Protection System, the
Auxiliary Building Ventilation System should immediately
be placed in normal operation to complete evacuation of

the building.

Emergency

Should an incident or accident occur that causes the re-
lease of radiocactive particles and gases into the Auxiliary
Building the radiation monitoring devices will function to
limit the spread of the contamination by performing as
described in section 2.2. When the source of radicactivity
has been contained and the contamination removed the opera-
tor, upon notification from the proper authority, will

manually iestart the ventilation system.

A signal from the Fire Protection System de-en=rgizes the
exhaust, supply and Elevator Machine Room fans. De-
energizing the exhaust fans closes their corresponding
discharge dampers. De-energizing the supply fans closes
their corresponding discharge dampers and also closes the
system inlet damper. The system must be restarted manually

after the emergency signals have cleared.
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HAZARDS AND PRECAUTIONS

Since the Auxiliary Building Ventilation System is ventilat-
ing potentially contaminated spaces the system must be
considered potentially contaminated. Special care must

be exercised when changing exhaust filters expecially

after their use during a radioactive contamination

emergency.

In a high radiation emergency, after radiation monitor
HP-R-228 stops the supply fans, and the inlet damper shuts,
the exhaust fans will continue to run increasing the vacuum
in the Auxiliary Building. The vacuum may increase to the
point (exhaust fans have a 12" W.G. static head) where it
would be dangerous or impossible to enter or leave the
Auxiliary Building while the exhaust fans are running,
because of abnormally high differential pressure across

the doors.
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TABLE 1

AUXILIARY BUILDING SUPPLY FANS

FAN DETAILS
Identification

Number Installed
Manufacturer

Model No.

Type

Rated Capacity, CFM
Static Press., (In. 320)
Rated Speed, RPM

Drive

Fan Motor Details
Manufacturer

Type

Enclosure

Rated H.P.

Rated Speed, RPM
Lubricant-Coolant
Power Requirements

Power Source, AH-E=-7A
AH-E-7B

Classification

Code
Quality
Seismic

Cleanliness

Supply Fans AH-E-7A & 7B
2

Buffalo Forge

805 D.W.D.I.

Centrifugal

42,000

4

912

V-Belt

Westinchouse

Squirrel Cage Induction Motor
Cpen

40

1800

Oil/Air

460V, 34, 60 Hz

Bus 2-36
Bus 2-45

II
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AUXILIARY BUILDING EXHAUST FANS

FAN DETAILS
Identification

Number Installed
Manufacturer

Model No.

Type

Rated Capacity, CFM
Static Press., in. Hzo
Rated Speed, RPM

Other

Fan Motor Details

Manufacturer

Type

Enclosure

Rated H.P.

Rated Speed, RPM

Lubricant—-Coolant

Power Reguirements

Power Source AH-E-BA&BB
AH-E-8C&S8D

Classification

Code
Quality
Seismic

Cleanliness

TABLE 2

Exhaust Fans AH-E-BA, 8B, 8C & 8D
4

Buffalo Forge

660 D.W.D.I.

Centrifugal

42,000

12

1739

Variable Inlet Vanves

Westinghouse

Squirrel Cage Induction Motor
Open

100

1800

Oil/Air

230/460v, 3 @, 60 Hz

Bus 2-36
2-45

= 5 4
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TABLE 3

AUXILIARY BUILDING SUPPLY AIR FILTER

Filter Details

Identification
Number Installed
Manufacturer
Type

Model No.

Size

Capacity, CFM

Pressure Drop, Clean

(in Hzo)

Efficiency

Drive Motor Details

Manufacturer

Type

Enclosure

Rated HP

Rated Speed, RPM
Lubricant-Coolant
Power Requirements
Pcwer Source

Clagsification
Code

Quality
Seismic

Cleanliness

AH-F-7

3

MSA

Horizontal Roll-Aire & Cartridge
V66AC & Dustfoe, Series S
19' x 11'-8"

84,000

0.16

85%

Von Weise Gear Co.
Induction

Open

1/16

6

Oil/Air

11.5/1g/60 Hz

120V Power Panel MP 2-35

II

-20~-

iy
(Y

oF Galadi g



TABLE 4
AUXILIARY BUILDING SUPPLY DUCT PREHEATER

Heater Details

Identification
Number Installed
Manufacturer

Model No.

Type
Capacity/Heater, Kw

Power Requirements (Heating
Element)

Power Source (Heating Element)

Classification
Code
Quality

Seismic

Cleanliness

AH—C-97 through 9J

10

Chromalox

DHF

Resistance Duct Heater
142.2

480v/38/60 Hz
480V Bus 2-36

11
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TABLE 5
AUXILIARY BUILDING DUCT HEATER

Heater Details

Identification
Number Installed
Manufacturer
Model No.

Type

Capacity (Kw)

Power Requirements (Heating
Element)

Power Source (Heating Element)

Heater Details

Identification
Number Installed
Manufacturer
Model No.

Type

Capacity (XKW)

Power Requirements (Heating
Element)

Power Source (Heating Element)

Heater Details
Identification
Number Installed
Manufacturer
Model No.

Type

Capacity (Kw)

Power Requirements (Heating
Element)

Power Source (Heating Element)

AH-C-10A through F

6

Chromalox

DHF

Resistance Duct Heater
100

480v/38/60 Hz
480V Bus 2-45

AH-C-42A Through C

3

Chromalox

DHF

Resistance Duct Heaters
114

480V/39/60 Hz
480V Bus 2-45

AH-C-43A & B

2

Chromalox

DHF

Resistance Duct Heater
98

196 305

480V/38/60 Hz
480V Bus 2-45
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Classification

Code
Quality
Seismic

Cleanliness

TABLE S5 (CONTINUED)

AUXILIARY BUILDING DUCT HEATER

II

«23a
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TABLE 6

AUXILIARY BUILDING EXHAUST AIR ROLL-AIRE FILTER

Filter Details

Identification

No. Installed

Manufacturer

Type

Model No.

Size

Capacity, CFM

Pressure Drop, Clean
(in Hzo)

Efficiency

Drive Motor Details

Manufacturer

Type

Enclosure

Rated HP

Rated Speed (RPM)
Lubricant-Coolant
Power Requirements

Power Source

Classification
Code

Quality
Seismic
Cleanliness

AH-F-8A & B

2

MSA

‘Horizontal Roll-Aire
Type V #104-10 Design 4
10' x 10°' 4"

42,000 '

0.16

85%

Von Weise Gear Co.
Induction

Open Dripproof

1/6

6

Oil/Air

115v/13/60 Hz
120v Panel MP2-35

O H w QN

=2~

30

>
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TABLE 7

AUXILIARY BUILDING EXHAUST HEPA AIR FILTERS

-

Filter Detaiis

Identification

No. Installed

Manufacturer

Type

Model No.

Size

Capacity, CFM

Pressure Drop, Clean
(in 320)

Efficiency

CIassificatigg'
Code
Quality

Seismic

Cleanliness

AH-F-%A & B, AH-F-30A & B
4

American Air Filter

HEPA

Astrocel

24" x 24"

42,000

1.2

99.97%

0O H w0

«25 -
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TABLE 8

AUXILIARY BUILDING EXHAUST ACTIVATED CARBON AIR FILTER

Filter Dotails
Identification

No. Installed

Manufacturer

Type

Model No.

Size

Capacity

Pressure Drop, Clean
(in HZO)

Efficiency

I

lassification
Code
Quality

Seismic

Cleanliness

AH-F-10A & B
2

MSA

Carbon Filter
MSA-8581

24" x 40"
42,000

1.0

99.9%

B H w0

k=

76 309
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TABLE 9

AUXILIARY BUILDING ELEVATOR MACHINERY ROOM VENTITATION FAN =

Fan Details
Identification
Number Installed
Manufacturer

Model No.
Type

Rated Capacity, CFM

Static Press., in.
Rated Speed, RPM

Fan Motor Details

Manufacturer

Type

Enclosure

Rated HP

Rated Speed, RPM
Lubricant-Coolant
Power Raguirements

Power Source

Classification
Code
Cuality

Seismic

c1eanliﬁess

HZO

AH-E-41

1

Buffalo Forge
ILG-CWF-122
Centrifugal
1400

1/8

1750

Westinghouse
Inducticn

Open Dripproof
3/8

1750

Qil/Air
120v/1¢/60 Hz
120v panel MP2-46

s I 8

=-27=
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FlasitEican lon

i Sl 300 )
SaulsSud

AM-EL- 700,300/
33024208

Ar=r3-3381/91a)/
JLu87301y

AaerL-5282/3183/
3305/300%

Lo SR Pl AV FE

A-APT-5284/3106

-t~

Ali=ry-338473206

Nieb -3 208

L B ) ]

Ay S -9300

Ai=FlL=52%

An~drS-3291/9202

Ak ES-5390/5200

L SRR T

s so amms 4

L T £

Cowca IEK Lun

Contyol Switch

Indicating Ligbt

Hlow Sulich

Ddicating Liyht

Annubar Flow
Elument
Diflurential
Frtesaute
Trassmittec

Bguare Hoot
Converter

Flow Recorder

Tmlicating Light

Limit Swivch
Indicating Light
Dilterential
Pressurs Switch

Limit Switch

Tharmomaler

o i'nl

BT MO . .,
. e Ra ...

TABLE 1D
—— e

Tt YA Nl A CONTROLY

Fuoc t bun

rrovide (auic-on-olf) cuntzol to ssbisust fans AM-E-UC/00/BA/QN reppec=
tivaly

tndicats (Powet-On-Power-Off) on the control panal for eshaust fans
Mi=L-RBC/80/00/88 cespectively

Dutect flow In the dlachakge duct of anhsust Lans Ali-K-8D/BC/60/6R
sespectively

Indicate (Plow-Ma Flow) condition on the control panel for eshaust
fans Mi-E-80/4C/Pa/8A respectively

kosmuce dynamic prussurs hesd snd Indicete flow frum pairs of
talisust fans AU-E-BC & 80 and AH-E-OA & Ob respectivaly

Transalt & differentisl pressurs signal {rom the dischacge of exhaust
forn paize Ri-L-8C § 6D and AU-E-8A & Q0 ruspectively Lo square rout
convertace

Converts output slynsl proportionsl to the sguire root of the nput
slynal frem Mil-dPY-5184/3286 tespectivaly

Rocurd flow on control panel from exbeust fan Ai-E-BA/80,/UC/BD

fndicate (Nlow-Noflow) condition In the eahaust fllter Ly-pesa duct

Provide (Open-Shut) Indication of sclencld valve ln control alc
supply 1ine Lo the exhaust Filter by-pass dasper DI0I0A

Indicete pusition (Open-Shut) om control panel of solenold valva
In control alr supply line to esheuvat filter Ly-pass demper DAOIOA,

Provide Indication of high diffarential pressura scross sshaust
Ellter Lanks Reb respectively

Provide Indication of when replacesent of prefilter on exhsust filter
Lanke A ls neceseery

Indicata tewparatute of eahsunt ale {local)

Linz et bon
4o il

tansl-23%

Tanel-1%

buck

Panal-2§

uct

Duct

Cabinet=-17%

FPanel-3%

Fanel=1%

Valva
ranel~2%
Cah, Unlt A/
Exh, tinit B

Motor

Typ=
ShM Switch

Red-Geasn

Vane Actuatesd

Rod-Green

Head Hetar

Press.
Katr,

Fonboro
model G6AT

Dusl Pen

Red-Greaon

Vane Actusted

Red-Craen

Jolinson
Freas, 5w,

bruor

Bourdon Tule

Input
Hanye
LYY
/A

10 res
H/A

0-8)890 CFn

0-3" WG

10-50 wa OC

10-50 ma DC

N/A

L)

HiA

O-u® WG

H/A

30%100%

- J_'
— -
— »
Ay s
O
o
S ——

eyt
Raiye Sat Paint
K/N WA
N/A L)
LPLY
LT MR
0-1.0%" sG H/A

10-50 ma OC W/

10-30 wa I N/A

0 to 90m, H/A
Crm
/A n/a
LT H/A

H/A HSA
H/A S.IAr
N/R (7Y

0-270° are WA

i L I |
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SHEET N0 OFanines

Idamtification

AN-neS. 9298

Ma-TE- 3396 /5 5907
$100/5 304

At 1TR- 379 /3 298/
330073 308

BTN 5297/5 000
3347

M- T5- 5301790057
SHINT

M- 50530275307

A-art-5303

An-4F15-533)

(RN P e B ]

wra 98 qem. b

Gesckiption

Pushbution

Posletance
Tharmeater

Becocder
folnt

Tharmcatat

Atep Contreller

Differentisl
Freasvie
Transsitter
Fressuse Switch

Oiffecentinl
Fressure
Cortraller

L ]

TADLE 10 (Cont'd)
INSTRURNENTAT I' ¢ Al CONTROLS

Famciion

fSetuta Exhsust Pllter dampers to mormsl (bypass) position after the
high sadistion signal has clesred,

Ostect soom/floor tespsratures ot elevations 230°-4*/180°-6"/ )03'-0%/
3218°-0" respectively and transsit signal to Ite corvesponding point on
Lthe sultipoint tesparature recorder

Becord on the sultipoint tespsrature ler temparsture algnale
roceived from zesistance thermomaters AII-TE-3196,/3298/3100/5306
teapectively

Control rovm/ floos tesperetures for slevations 180'-6°/30%'-0%/
328°<0° respactively Ly operating the sssccleled preusatic step
controller (alr cperated DTUT Switchen) for the opecation of duct
hastaa s

Frovide indication of high voom/floor temperaturss at slevations
JOS'-0% /028" -0% /280" ~4" /258" 8" yespectively '

Convett poewsstic signal from thersmostat AN-75-$103/8107 to elece
tricel slgnal which cperates hasters MI-C-4JA-C and MI=C-10A-C
respectively

Tranamits differentisl pressurs batwesn buxilisry Bullding and
intaks tower to Ai-dFis-53u)

rrovides Indication of high bullding pressure on » differential
prasmure signal from AN-4iT-5)0)

Controle aualiiary Bullding pressurs by operating tha inlat vane
danpara on the sshaust fans

Location

Panel-1%

AL specified
slevation

At apecilied
alevations

At specified
elevations

Aun, Bldg.
Elav, JOS'/020*

Panel-3%8

Tanel:1%

Jouneon
Control Cab,
AQ-AS1

Klav, JIa'-0

Puah Button

Resistance
Element

Ons point of
precision
multipoint
recorder

Preumstic
TIC

Elect 2 poal-

tion controlier
{SPOT Contects)

Prausatic
DFDT swiichas

Bourdon Tube
Dlaphcagm
SFOT Bwlitch

Spring losdad
Disphragm

Input
Bangs

N/A

0-200"¢

Ll

10-80%

40-120%

3-1% i1

0-0.4° W.C,
10-50 ma DC

=1 to #1* "I°

Output
Bangs

WA

10-30 ma IC

L]

3-1% pai

LAY

10-50 ma I

0-0.4" w.C.

315 puil

-

. ’.

‘312 -

196

st Point
Dot Feant

N/N

N/A

WA

wr

120%

LI

178" wg
Heq

1/8* wg
Heq

TR




Ideatification

M-~ 3 308/ % 309
MNi-Fl-3104/130%

Ab=15-50110/%018

AL~ 5312/9004
ha-gs-5310

An-dpiC-3312

N-PE-3302

| A-4FT-3313

Mi-Fy-331)
Mi-ra-3313
Mi-FE-33110

AH-TIC- 5018

Na-SC-311%

Ar-TS-5 020

Asi=-ui-5030

Dascription
Flow Bwitch

Indicating Light

matcs Operater

Indicating Light

Limic Switch

bitfesential
Presnuse Indicating
Cantroller

Prsssure Swilch

"Ditlecentisl

Pressute
Transsliter

Square Root
Convetter

Flow Recoudar
Ansulive Flow
Clamant
Teuparaturs Indice-
Ling Contraller

Stap Controller

Tisrmostst

Indicating Light

o Celedn g

IrniE 10 (Cont'd)

INSTRUEITATION AHD CONTROLS

Fusctfon

Datact [low in Lhe dlacharge duct of supply fans Al-E-78/7A
cespectivaly

indicete (Flow= No Flow) candition on the control Pausl for
supply fans AN-E-70/7A reapectivaly

Frovide [esuto-on-off) control to supply fans MI-E-TA/T8 respoctivaly

Indicaten (Pover On-Power OIE) on the control panal for auj oty
fane A-E=TA/18 respectively

rrovide indication of when replacement of prafllter on supply
filtar bank Lo necessary

Maintalne comalent supply flow by hespiny pressuts drop acrose Inlet
dusper, fliter sad prshester constent. Ae pressurs drop scrons Cliter
inctesans, constent preseurs is waintalngd by openlng the inlet dampsr

frovide Indication of high differentlal pressurs scross the Inlet dampar,

Tilter md prsheater

Transsit a differantial prossute algnsl from supply duct upstresm
of filtere to squers root converter AI-FY-3313

Converts output algnal propoctionsl to the square root of the Lnput
slgnel from Mi-dPT-531)

Reford flow on conteel panel from supply duct upstress of Ciitars

Fessute dynanic pressurs hosd and indicete flow from supply duct up=
stivan of [iltese

Control supply fan fnlet tespsratura by opersting a pnreusstic step
controller (alr opersted DTUT awltches) for operation of
preheater Al-C-94

Convert pasusstic signsl troa Tesparature Conitoller ARN-TIC-5315 te
alectzical signel which operates heater AN-C-3A-F

rrovide indicstion of high soom temperature in Lhe slevator
machine foum

Indicete on contiol pansl & high tespersture condition In the
slevatlor sechine room

iocation

Duct
Panel-1%

renel-35

Tanei~-23

hatar

Johneon Cont.
ATC Cab. st
AQ-Abd Elev,=
326'-0"

Johnaon Cont,
ATC Cab. at
AQ.~AG4

AuX BLOG
AQ-ABIR

CAB-17%

Panel-1%

puct

Inlet Duct

Johnson Cont.
ATC Cab,
AGd-AR
tlevetor
Machinesy Room

Panel=2%

Input
Iype Bange
raddle 30 rvs
Rad-GCraen LILY
BBH Switch LT
Red-Giean /A
brot M/A
Swltch
Spring Loaded  g-3" wg
Olaglizegm .
Diaghzage 3-20 pei
EPDT EBwltch
Disphrega 0-14" we
Senslng
Elemont
Foabioro 10-50 m=a DC
Model GEAT
5%, single pen  10-50 ma 0C
sclid state
flush mounted

0-8)890 Crm
land Heter
fulb & 28%-224°r,

. Diephicegm

Poausatic 3}-i5 181

DPOT Swilches

tlectrle 2 posi- 25%-215%,
tion controller

(SPDT Contact)

Ambar N/A

Output
llu.
LY

LrY

NN

N/A

3-15 pi

LRy

. 10-50 ma 1T

10-50 ma I

0-8)890 CFn

0-1° wg

3-15% pal

10-Steps

LT

W/

Set_Paint

15 rrs
LEY

LAY

H/A
LI

2.5% wg

LI

LIS
N/A
M/N
sor

50
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