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INTRODUCTION

Schirmer Engineering Corporation reviewed several fire zones to determine if the fire

protection systems currently installed are acceptable for the hazard. This review

encompassed heat detection systems and several sprinkler systems. [he purpose of the

sprinkler system review was to determine if any field conditions exist that may a iversely

affect the sprinkler system coverage and to verify that the installation is in accordance

with NFPA 13, Installation of Automatic Sprinklers. This review consisted of an analysis
4

of installation only and did not include such items as analysis of hydraulic calculations,

density requirements, etc.

The review is presented on the following pages and it enc ompasses the following zones:

<zone No.

Description
7Bl 1, HPCS Diesel Generator Room
782 Division 2, Standby Diesel Generator Room
7B3 L, Division |, Standby Diesel Generator Room
7 B4 HPCS Diesel Day Tank Room

785 I Division £, Diesel Day Tank Room
/786 , Division 1, Diesel Day Ta
7Cl n , HPCS Diesel Fuel Tank Room

/C2 \ , Division 2, Diesel Fuel Tank Room
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Zone No. Description

7C3
8Bl
8B2
8B3
B4
3Cl

38C2

Division 1, Diesel Fuel Tank Room

HPCS Diesel Generator Room

Division 2, Standby Diesel Generator Room
HPCS Diesel Day Tank Room

Division 2, Diesel Day Tank Room

HPCS Diesel Fuel Tank Room

Division 2, Diesel Fuel Tank Room
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FIRE ZONE 7Bl - UNIT 1, HPCS DIESEL GENERATOR ROOM

Fire Zone 7Bl is the Unit 1, HPCS Diesel Generator Room. An automatic total flooding

CO, system is provided for the zone. Actuation of the CO- system via a heat detector
2 S)

sounds an alarm locally and in the control room, and shuts the supply fans and dampers.
Two Fenwal Model 27121-0 heat detectors are installed. These detectors are rated to
operate at 190°F + 10°F and have a listed spacing of 50 feet by 50 feet. Detectors are
mounted approximately 22 feet, 6 inches above the floor (2 feet, 6 inches below the

ceiling).

The sensitivity of a detector will be lessened in a high ceiling area. NFPA 72E has
recognized this and recommends a listed spacing of 46 percent when ceiling heights are
between 24 and 26 feet. With this reduction, the installed detector spacing exceeds the
adjusted listed spacing. Also, detectors have been located over the generator. The
generator occupies one-half of the room and, as such, detectors are spaced too far from

the opposite wall.

The room is subdivided by a deep beam running north and south. Five additional 27-inch
deep beams further subdivide the ceiling of the zone into bays. Ac cording to NFPA 72E,
detectors would normally be required in each bay, thereby requiring an additional 12
detectors. However, because of the height of the ceiling (see above discussion) and the
possibility of heat rising and filling the bays when the generator is running (e.g., a normal
operation or maintenance run), it is recommended that detectors be located at the bot-
tom of alternate W27 beams on the east side of the north/south beam. In this way, the
beam flange will serve as the heat collector while mounting detectors some distance
below the ceiling will lessen the possibility of a false trip. On the west side of the
north/south beam, the ceiling height is lower. Due to the reduced ceiling height, two

detectors should be installed in this area.

This design would require a total of 5 detectors. The two detectors that are already
installed may be relocated, thereby requiring the addition of three new 190°F + 10°F heat
detectors. These detectors should be installed as indicated on Drawing 7B1-3. All heat
detectors should serve to actuate the CO, system. By doing this, the average area per
detector will be 374 square feet, which is within the NFPA 72E guidelines for a high
ceiling area,

May 14, 1984 SEC Project No. 83118




The existing detection system serves as a spot-detection system for the diesel

generator. The generator is the most likely source of fire and current installation will

eventually sense a fire originating in this area. The new system will provide total area

detection. No compensatory measures are required,

May 14, 1984




FIRE ZONE 7B2 - UNIT 1, DIVISION 2, STANDBY DIESEL GENERATOR ROOM

Fire Zone 7B2 is the Unit 1, Division 2, Standby Diesel Generator Room. An automatic

total flooding (‘.02 system is provided for the zone. Actuation of the CO+ via from a

heat detector sounds an alarm locally and in the control room, and shuts the supply fans
and dampers. Two Fenwal Model 27121-0 heat detectors are installed. These detectors
are rated to operate at 190°F + 10°F and have a listed spacing of 50 feet by 50 feet.

Detectors are mounted approximately 21 feet, 10 inches above the floor (3 feet, | inches

below the ceiling).

The sensitivity of a detector will be iessened in a high ceiling area. NFPA 72E has
recognized this and recommends a listed spacing of 46 percent when ceiling heights are
between 24 and 26 feet. With this reduction, the installed detector spacing exceeds the
adjusted listed spacing. Also, detectors have been located over the generator. The
generator occupies one-half of the room and, as such, detectors are spaced too far from

the opposite wall,

The room is subdivided by a deep beam running north and south. Five additional 27-inch

deep beams further subdivide the ceiling of the zone into bays. According to NFPA 72E,

L

detectors would normally be required in each bay, thereby requiring an additional 12
detectors. However, because of the height of the ceiling (see above discussion) and the
possibility of heat rising and filling the bays when the generator is running (e.g., a normal
operation or maintenance run), it is recommended that detectors, for the most part, be
located at the bottom of alternate deep beams on each side of the north/south beam. In
this way, the beam flange will serve as the heat collector while mounting detectors some

distance below the ceiling will lessen the possibility of a false trip.

This design would require a total of 6 detectors. The two detectors that are already

installed may be relocated, thereby requiring the addition of four new 190°F + 10°F heat
detectors. These detectors should be installed as indicated on Drawing 7B1-3, All heat
detectors should serve to actuate the CO, system. By doing this, the average area per
detector will be 277 square feet, which is within the NFPA 72E guidelines for a high

ceiling area,

SEC Project No. 83118




The existing detection system serves as a spot-detection syste for the diesel

generator., The generator is the most likely source ¢ nd current installation will
eventually sense a fire originating in this area.

detection. No compensatory measures are requ




FIRE ZONE 7B3 - UNIT 1, DIVISION 1, STANDBY DIESEL GENERATOR ROOM

Fire Zone 7B3 is the Unit 1, Division 1, Standby Diesel Generator Room. An automatic

total flooding CO, system is provided for the zone. Actuation of the CO- via from a

heat detector sounds an alarm locally and in the control room, and shuts the supply fans
and dampers. Two Fenwal Model 27121-0 heat detectors are installed. These detectors

are rated to operate at 190°F + 10°F and have a listed spacing of 50 feet by 50 feet.

Detectors are mounted approximately 19 feet, 7 inches above the floor (5 feet, 5 inches

below the ceiling).

The sensitivity of a detector will be lessened in a high ceiling area. NFPA 722 has

recognized this and recommends a listed spacing of 46 percent when ceiling heights are

R
between 24 and 26 feet. With this reduction, the installed detector spacing exceeds the
adjusted listed spacing. Also, detectors have been located over the generator. The
generator occupies one-half of the room and, as such, detectors are spaced too far from

the opposite wall,

The room is subdivided by a deep beam running north and south. Five additional 27-inch

.

deep beams further subdivide the ceiling of the zone into bavs. Accor ding to NFPA 72E,

letectors would normally be required in each bay, thereby requiring an additional 12

detectors, However, because of the height of the « eiling (see above discussion) and the

possibility of heat rising and filling the bays when the generator is running (e.g., a normal

2%

operation or maintenance run), it is recommended that detectors, for the most part, be

located at the bottom of alternate deep beams on each side of the north/south beam. In
this way, the beam flange will serve as the heat collector while mounting detectors some
) 4

listance below the ceiling will lessen the possibility of a false trip.

This design would require a total of 6 detectors. The two detectors that are already

MO ¢ 3 O
iInstalled may be relocated, thereby requiring the addition of four new 190°F + 10°F heat

letectors, These detectors should be installed as indicated on Drawing 7B1.3 All heat

tors should serve to actuate the CO, system. By doing this, the average area per

d

letector will be 289 square feet, which is within the NFPA 72F guidelines for

4

igh

ceiling area,
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FIRE ZONE 78B4 - UNIT |, HPCS DIESEL DAY TANK ROOM

Fire Zone 7B4 is the Unit 1, HPCS Diesel Day Tank Room. An
system Is provided for this zone with a total of three sprinklers installed
cated over the tank and one rovided to ver the area under the t

Viking Fire Protectior npany standard pendent

are

sprinklers located over the tank cover an area of APpProxi

| + 1 7 3 b

deflector located 7 inches below the ¢ eiling.

An alarm valve is provided for the room to sound an alarm on water

Room. In this manner, the sprinkler system also serves as a dete
existing installation is acceptable,
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FIRE ZONE 7B5- UNIT 1, DIVISION 2, DIESEL DAY TANK ROOM

Fire Zone 7B5 i » nit 1, Division Diesel Day 1
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FIRE ZONE 7B6- UNIT 1, DIVISION 1, DIESEL DAY TANK ROOM

Fire Zone 7Bé6 is the |
system s provided for

cated over the tanl sprinklers

are Viking Fire Prote F. The

sprinklers located over the tank cover ar Juare feet with the

deflector located 6 inches below the ¢ eiling,

An alarm valve is provided ‘ ro0m to soun

Room. In this manner, prinkler system also serves |

The south sprinkler over the tank is located in a po two beams and as such

will have its discharge obstructed. It should b«

the water will effe«

tively reach the tank., It is )

sprinkler e replad 1*11

with a standard pendent spr




FIRE ZONE 7C1 - UNIT 1, HPCS DIESEL FUEL TANK ROOM

Fire Zone 7Cl is the Unit 1, HPCS Diesel Fuel Tank Rocm.

system is provided for this zone with a total of 12 sprinklers installed. This yields an

average area per sprinkler of 83 square feet. The sprinklers are Viking Fire Protection

N O . )
Company standard upright sprinklers, rated at 220%F, and the deflectors are located 9

inches below the ceiling

An alarm valve is provided for the room te sound an alarm on water flow in the Control
Roomi. In this manner, the sprinkler system also serves as a detection system. The

existing installation is acceptable.

SEC Project No. 83118




FIRE ZONE 7C2 - UNIT 1, DIVISION 2, DIESEL FUEL TANK ROOM

Fire Zone 7C2 is the Unit 1, Division 2, Diesel Fuel Tank R« : ymatic sprinkler

system is provided for this zone with ) f 13 sprinkle installed. This yieids an
aveiage area per sprinkler of 78 square feet, The sprinkl ! 'iking Fire Protection
Company standard upright sprinklers, rate t 220%F, and the deflectors are located 8

inches below the ceiling.

An alarm valve is provided for the room to sound an alarm sn water flow in the Control
Room. In this manner, the sprinkler system also serves as a detection system. The

existing installation is acceptable,




FIRE ZONE 7C3 - UNIT 1, DIVISION 1, DIESEL FUEL TANK ROOM

Fire Zone 7C3 is the Unit 1, Division 1, Diesel Fuel Tank R« Ot n automatic sprinkler

system 1s provided for this zone wit! otal of 13 sprinkl stalled. This yields an
average area per sprinkler o feet ¢ sprinklers ar King Fire Protection

Company standard upright s; ‘~ ted ¢0"F, and the defiectors are located 8

inches beiow the ceiling.
An alarm valve is provided for the room to sound an alarm on w ater flow in the Control

Roomi. In this manner, the sprinkler system also serves as a detection system, The

existing installation is acceptable,

SEC Project No. 83118




FIRE ZONE 8Bl - UNIT 2, HPCS DIESEL GENERATOR ROOM

Fire Zone 8Bl is the Unit 2, HPCS Diesel Generator Room. An automatic total tlooding
CO, system is provided for the zone. Actuation of the CO, via from a heat detector
sounds an alarm locally and in the control room, and shuts the supply fans and dampers.
Two Fenwal Model 27121-0 heat detectors are installed. These detectors are rated to
operate at 190°F 4+ 10°F and have a listed spacing of 50 feet by 50 feet. Detectors are

mounted approximately 21 feet, 1! inches above the floor (3 feet, 1 inches below the

ceiling).

The sensitivity of a detector will be lessened in a high ceiling area. NFPA 72E has
recognized this and recommends a listed spacing of 46 percent when ceiling heights are
between 24 and 26 feet. With this reduction, the installed detector spacing exceeds the
adjusted listed spacing. Also, detectors have been located over the generator. The
generator occupies one-half of the room and, as such, detectors are spaced too far from

the opposite wall.

The room is subdivided by a deep beam running north and south. Five additional 27-inch
deep beams further subdivide the ceiling of the zone into bays. According to NFPA 72E,
detectors would normally be required in each bay, thereby requiring an additional 12
detectors. However, because of the height of the ceiling (see above discussion) and the
possibility of heat rising and filling the bays when the generator is running (e.g., a normal
operation or maintenance run), it is recommended that detectors be located at the
bottom of alternate W27 beams on the east side of the north/south beam. In this way,
the beam flange will serve as the heat coliector while mounting detectors some distance
below the ceiling will lessen the possibility of a false trip. On the west side of the
north/south beam, the ceiling height is lower. Due to the reduced ceiling height, two

detectors should be installed in this area.

This design would require a total of 5 detectors. The two detectors that are already

installed may be relocated, thereby requiring the addition of three new 190°F + 10°F heat

detectors. These detectors should be installed as indicated on Drawing 8B1-2. All heat

detectors should serve to actuate the CO, system. By doing this, the average area per

detector will be 374 square feet, which is within the NFPA 72E guidelines for a high

ceiling area

May 14, 198 SEC Project No. 831:8




The existing detection system serves as a spot-detection system for the diesel

s L

generator, The generator is the most likely source of fire and current installation will

eventually sense a fire originating in this area. The new system will provide total area

detection, No compensatory measures are required

May 14, 1984 SEC Project No. 83118




FIRE ZONE 8B2 - UNIT 2, DIVISION 2, STANDBY DIESEL GENERATOR ROCM

Fire Zone 8B2 is the Unit 2, Division 2, Standby Diesel Generator Room. An automatic

total flooding CO, system is provided for the zone. Actuation of the CO, via from a
« ks

heat detector sounds an alarm locally and in the control room, and shuts the supply fans
and dampers., Two Fenwal Model 27121-0 hear detectors are installed. These detectors
are rated to operate at 190°F + 10°F and have a listed spacing of 50 feet by 50 feet.
Detectors are mounted approximately 22 feet, 2 inches above the floor (2 feet, 10 inches

pelow the ceiling.

The room is subdivided by a deep beam running north and south. Five additional 27-inch
deep beams further subdivide the ceiling of the zone into bays. Detectors would
normally be required in each bay, thereby requiring an additional 12 detectors. However,
due to the potential for act.vation by a heat cuildup in the bays while the g=nerator is
running (e.g., a maintenance run), it is recommended that detectors, for the most part,
be located at the bottom of alternate deep beams on each side of the north/south beam.
In this way, the beam flange will serve as the heat collector while mounting detectors

some distance below the ceiling will !essen the possibility of a false trip.

This design would require a total of 6 detectors. The two detectors that are already
installed may be relocated, thereby requiring the addition of four new detectors. These
detectors should be installed as indicated on Drawing 8Bl1-2. All heat detectors should
serve to actuate the CO, system. By doing this, the average area per detector will be

334 square feet, which is withinn NFPA 72E guidelines for a high ceiling area.

The existing detection system serves as a spot-detection system for the diesel
generator. The generator is the most likely source of fire and current installation will
eventually sense a fire originating in this area. The new system will provide total area

detection. No compensatory measures are required,

SEC Project No. 83118




FIRE ZONE 8B3 - UNIT 2, HPCS DIESEL DAY TANK ROOM

Fire Zone 8B3 is the Unit 2 HPCS Diesel Day Tank Room. An automatic sprinkler system
is provided for this zone with a total of three sprinklers installed. Two are located over

the tank and one is provided to cover the area under the tank. The sprinklers are Viking

- - Lt Op : ‘
Fire Protection Company standard upright sprinklers rated at 220°F. The sprinklers

located over the tank cover an area of approximately 83 square feet with the deflector

located 4 inches below the ceiling.
An alarm valve is provided for the room to sound an alarm on water flow in the Control

Room. In this manner, the sprinkler system also serves as a detection system. The

existing installation is acceptable,

SEC Project No. 83118




FIRE ZONE 8B4 - UNIT 2, DIVISION 2, DIESEL DAY TANX ROOM

Fire Zone 8B4 is the Unit 2, Division 2, Diesel Day Tank Room. An automatic sprinkler
system Is provided for this zone with a total of three sprinklers installed. Two are lo-
cated over the tank and one is provided to cover the azrea under the tank. The sprinklers
are Viking Fire Protection Companyv standard pendent sprinklers rated at 220°F., The
sprinklers located over the tank cover an area of approximately 78 square feet with the

deflector located 14 inches below the ceiling.

An alarm valve is provided for the room to sound an alarm on water flow in the Control
Room. In this manner, the sprinkler system also serves as a detection system. The

existing installation is acceptable.

May 14, 1984 SEC Project No. 83118




FIRE ZONE 8C1 - UNIT 2, HPCS DIESEL FUEL TANK ROOM

\

Fire Zone 8Cl1 is the Unit 2, HPCS Diesel Fuel Tank Room. An automatic sprinkler

system is provided for this zone with a total of 13 sprinklers installed. This yields an

average area per sprinkler of 77 square feet. The sprinklers are Viking Fire Protection

- : 1 D= g 1 5
Company standard upright sprinklers rated at 220F and the deflectors are located 8

inches below the ceiling.
An alarm valve is provided for the room to sound an alarm on water flow in the Control
r

Room. In this manner, the sprinkler system also serves as a detection svstem. The
’ /

existing installation is acceptable.

SEC Project No. 83118




FIRE ZONE 8C2 - UNIT 2, DIVISION 2, DIESEL FUEL TANK ROOM

Fire Zone 8C2 is the Unit 2, Division 2, Diesel Fuel Tank Room. An automatic sprinkler

system is provided for this zone with a total of 15 sprinklers installed. This yields an

average area per sprinkler of 77 square feet. The sprinklers are Viking Fire Protection
f‘vk)

Company standard upright sprinklers rated at 220°F and the deflectors are located §

inches below the ceiling,

An alarm valve is provided for the room to sound an alarm on water flow in the Control

Room. In this manner, the sprinkler system also serves as a detection system. The

existing installation is acceptable,

SEC Project No. 83118




SUMMARY

Fire Zones 7Bl, 7B2, 7B3, 8Bl and 8B2 are currently provided with a spot detection
system for the diesel generator. The detection system will sense a fire in the vicinity of
the diesel generator, which is the most likely source of fire. Although the response time
will not be as rapid as that contemplated by NFPA 72E, the detectors will eventually
detect a fire and, as such, no compensatory measures are required. The new system will

be a total area detection system and will provide faster response time,

With the exception of the one sprinkler in Fire Zone 7B6, the existing sprinkler
installation in Fire Zones 7B5, 7B6, 7Cl, 7C2, 7C3, 8B3, 8B4, 8C1 and 8C2 r eets the
requirements of NFPA 13, Installation of Automatic Sprinklers. Other than the changing

of the sprinkler, no corrective action is required.

PREPARED BY: REVIEWED BY:
/, 2 S/ 7
Gerald R. Schultz, P.E. Carl F/’éa dassarra, P.E.

Engineering Manager

May 18, 1984 T SEC Project No. 83118
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SCHIRMER ENGINEERING CORPORATION

HEADQUARTERS EASTERN REGIONAL OFFICE WESTERN REGIONAL OFFICE SOUTHWESTERN REGIONAL OFFICE
DEERFIELD, IL WASHINGTON, DC SAN FRANCISCO, CA DALLAS, TX

312-272-8340 703-237-8211 415-827-5858 214-495-0726




