NOTE:

The following “Cable Vault Room Enclosure Integrity Test" was
repeated and performed three times to gather information with the
room Jin various ventilation conflgurations. Therefore certain
steps in procedure sections 5,6,47 are NA'd since these steps did
not apply to that configuration or the step was previously
performed. Taken in composite., all procedure steps were completed
and were controlled by this procedure or other plant procedures.
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TEST PROCEDURE
CABLE VAULT ROOA ENCLOSURE INTEGRITY TEST
1.0 PURPOSE

This procedure provides a method to eguate Cable Vault enclosure
,uqo to worst case Carbon Dioxide leakage. Enclosure leakage will be
termined by the tracer gas and door fan test procedure outlined below. The
calculation method Trovtdcd by NFPA 12A, App. B, 1989 edition makes it possible
to predict the level of the descending interface of the CO2/air mixture with
tespect to time., This calculated value provides a conservative prediction of
the C02 concentration and maximum hold time for the Cable Vault room,

2.0 DISCUSSION

2.1 Background

The CO2 total flooding system was installed in the Cable Vault to
provide protection from a potential deep seated fire. The original
installation was a manually activated system, which was installed in 1970, 1In
1877 the system was upgraded to an automatically initiated system with second
shot capub¥1£ty provided from the west switchgear room., The system was not
discharge tested for design concentraticn as such a test was not reqguired by
NFPA 12, 1968 or 1973 edition.

In 1977 a Tech Spec ammendment was issued which reflected the
modifications to the Cable Vault CO2 system., The Safety Evaluation Report
which was issued in support of this ammendment, refers to the design criteria
for the system, At the time of installation the system was tested to the
criteria of the National Fire Protection Association standard for CO2 systems
(NFPA-12, 1977), The standard of record at that time did not reguire a full
discharge test. Pecently, the NRC, claiming the powers of the Authority Having

isdiction, has interpreted that a full discharge test is required to prove
adequacy of the CO2 system (ref. 3.9).

In the response {0 the VY response to the notice of violation, the
NRC stated that they would entertain an alternate to the full discharge test
if a conclusive test method could be designed (ref, 3.10).

The 1989 Edition of NFPA 12A, The Standard on Halon 1301 Fire
Extinguishing Systems includes an Enclosure Integrity Procedure in Appendix
B. This test was developed for the subcommittee of the NFPA 12A committee
which was charged with the task of doveloring an acceptable alternative to full
discharge testing of Halon 1301 gaseous fire suppression systems. Appendix
B is the result of the efforts of the subcommittee and .he research team. This
alternative test was presented to the NFPA 12A committee and approved. The
test was then added to the draft of the new edition of the code. This draft
was then reviewed bx the membership of the NFPA and approved by them for
inclusion in the 198% c¢dition of the code.

In cases where a substantial differential pressure exists across the
b@und&r¥ of the enclosure additional test methods are reguired. In this case
the differential pressure across the Ceble Vault - Reactor Building wall may be
as muck as 1 1/2 inches of water., To easure that this boundary of the
enclosure ig leak tight, a tracer gas test will be conducted prior to the
Enclosure Integrity test. The tracer 5as test wil)l ensure the integrity of the
Cable Vault - Reactor Building wall thus guarenteeing the validity of the model
used in the Enclosure Integrity test analysis,



To meet the recent NRC interpretation of NFPA 12, and to test the
adequacy and operability of the CO2 system, a tracer gas test and an Enclosure
Integrity Test will be completed in the Cable Vault room. This will verify

t the Cable Vault CO2 system is gh{.icollg capable of providing and
,-\tunxng & CO2 concentration of 50% CO2 (bv volume) for a period of ten
nutes. In the event that these criteria are not achieved, furt" s evaluation
will be performed with the potential for the performance of add:’
Enclosure Integrity tests.

2.1.1 The Enfinootinq Squort Department is the organization w.th the
overall responsibility for the test.

2.1.2 The vendor for these tests will be Retrotech Energy Innovations
Limited,

2.1.3 The vendor will provide the personnel for the completion of the
tracer gas test and the Enclosure Integrity test.

2.1.4 The tracer gas and tracer gas analyzer egquipment will be
provided by Vermont Yankee.

2.1.5 A calibrated door fan assembly will be provided by the vendor
for the completion of this test.

$:1.6 1In suffort of the test a Temporary Modification (89-53) may be
installed to provide controlled ventilation of the Cable Vault
room during a CO2 discharge,

2.1.7 The results of the Enclosure Integrity test will dictate the
necessity for the installation of the Temporary Modification.

2.2 Safety Evaluation
2.2.1 Safety Class

The Cable Vault automatic total flooding CO2 suppression system
(mechanical equipment, piping, and electrical control egquipment) is a
non-safety class system, The CO2 system provides fire protection for safety
class electrical cable and equipment, and is therefore designated a Vital fire
protection system. The walls which comprise the boundaries of the Cable Vault
are designated as Vital Fire Barriers. These walls provide protection from
fires which may occur outside of the Cable Vvault, Additlonafly. the walls are
designed to confine a fire which may occur within the Cable Vault. The walls
also serve the function of confining the CO2 which will be discharged in the
event of a fire within the Cable Vvault.

2.2.2 System/Test Discussion

The automatic total flooding high pressure CO2 fire suppression system

provides protection from a deep seated electrical fire for the Cable Vault.
The system was installed in accordance with the requirements of the National
Fire Protection Association (NFPA) fire code No, 12, 1969, 1973, and 1977
editions. The required concentration for this application is 50% CO2 by
volume. The design flow rate is 840 lbs/min of CO2 for 200 seconds. This will
provide a CO2 concentration of 30% within two minutes, and a 50% concentration

\hin seven minutes., The design "soak" time at 50% concentration is ten
.utu. The design calculations are documented in Reference 3.8.



The discharge of CO2 in the Cable Vault raises a potential life safety
consideration. Since CO2 is an asphyxiant, this test procedure addresses
recautions that ensure that a 50.73(a)(2)(x) event (i.e. hampering site
rsonnel ) does not occur., The completion of this test procedure will not
olve the actual discharge of CO2.

The initial portion of this test involves the introduction of a tracer
as to the Cable VauYt atmosphere. The tracer gas to be utilized in this test
6 Sulfur Hexafluoride (SF6). The tracer gas will be used in concentrations of

250 ppm or less. This level of SF6 is well below the toxic limit of 1000 ppm.

The Toxic Gas Monitoring System is not caﬁablc of detecting SF6, therefore

the Control Room Ventilation system and the Toxic Gas Monitoring system will

be left in their normal operating configurations.

The potential for overpressurization of the room due to the
discharge of CO2 has been evaluated utilizin? the guidance provided in NFPA
No. 12; 1989. This possibility will be examined through a comparison of the
Equivalent Lcukagc Area as determined b{ this test with the required free
venting area as determined by the NFPA 12 code requirements. This ensures that
sufficient vent area will be available to prevent excessive pressure buildup
within the room during C02 discharge.

A review of the Switchgear room CO2 full discharge test results
indicated that controlled venting of the room during the initial phase of the
€02 discharge wags necessary. This provided a controlled means of evacuating
air and allowing for a uniform concentration of CO2 throughout the room. This
test will determine the need for the installation of such a controlled venting
mechanism in the Cable Vault. Should these test results indicate the necessity
for a controlled ventilation, Temporary Modification 89-53 will be installed.

he controlled ventilation will be provided by delaying the deenergization and
6~sute of the exhaust fan and damper for approximately three minutes. This
prevent the pressurization of the Cable Vault room and will enhance the
distribution of CO2.

By controlling and minimizing the pressure within the room by
delayed closure of the exhaust damper (TM B9-53), it is assured that wall,
door, and fire barrier seal integrity will be maintained during the discharge
test.

The tracer gas and Enclosure Integrity test of the Cable Vvault will
verify the design capabilities of the total flooding CO2 systenm.

$:3 This test does not present significant hazards not described
or implicit in the safety analysis report, and there is
reasonable assurance that the health and safety of the public
will not be endangered in that:

2.3.1 The grobability of occurrence of an accident is not increased
in that the Enclosure Integrity test will oniy slightly increase
the air pressure within the room. There will be no change in
ambient temperature, nor any adverse impact on the operability of
equipment or systems. The tracer gas test will be conducted at a
concentration well below the toxic limits. To ensure that
licensing commitments and fire protection standards are
maintained, the continuous fire watch will be continued

‘ throughout the test. Although the automatic initiation of the
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€02 system will be disabled, the system will still be available
for manual activation., This will provide an eguivalent or better
level of fire protection for the Cable Vault during the
implementation of this test.

and

2.3.2 The consequences of an accident is not increased in that the
tracer gas test or the Enclosure Integrity test will in no wlg
affect the operation of equipment powered or controlled by cables
or components located in this area.

and

2.3.3 The probability of eguipment malfunction is not increased because
the Enclosure Integrity test only serves to slightly increase the
rooms air presure. X< ither the tracer gas test nor the Enclosure
Integrity test alteirs the condition or contirutation of any
equipment within or outside of the Cable Vault roonm.

and

2.3.4 The consequences of equipment malfunction is not increased
because the introduction of SF6 or the pressurization of the room
will have no detrimental effect on the operability of equipment
within the Cable Vault or Reactor Building.

and

2.3.5 The poslibility for an accident of a different type than
previously analysed is not created in that this test does not
change or modify the intent of the design or egquipment
configurations. The COZ system will remain available for manual
activation,

and
2.3.6 The possibilit¥ of malfunction of a different type than
previously analysed is not created because this test does not
change the bases for any previous analyses.
and
2.3.7 The » ~gin of safety as defined in the basis for any technical
spec: .cation is not reduced because this test makes no changes
to an® safety limits or controls.

Based upon the above this test does not constitute an unreviewed safety
question as defined in 10CFR50.5%9(a)(2).

REFERENCES

3.1 NFPA No., 12, 1973 edition, Standard on Carbon Dioxide
Extinguishing Systems

3.2 NFPA No, 12, 1985 edition, Standard on Carbon Dicxkide
Extinguishing Systems
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3.3 NFPA No. 12, 1989 edition, Standard on Carbon Dioxide
Extinguishing Systems

3.4 NFPA No. 12A, 1989 edition, App. B, Enclosure Integrity Test
Procedure (attached)

3.5 "Enclosure Integrity Procedure for Halon 1301 Total Flooding
Fire Suppression Systems", January 10, 1989, Edited by Casey C.
Grant, P.E.

3.6 "Cardox" Fire Extinguishing Egquipment Operation and Service
Manual

3.7 PDCR 79-06; Switchgear/Cable Vault Suppression Systems

3.8 "Cardox" High Pressure Carbon Dioxide Flow Calculations dated
04-02-70

3.9 Letter, USNRC to VYNPC, NVY 89-108, dated 05-18-89
3.10 Letter, USNRC to VYNPC, NVY 89-172, dated 08-21-89

APPARATUS
4.1 Enclosure Integrity Test Equipment (provided by RETROTEC)
4.2 Tracer Gas analyzer (provided by VY)

PREREQUISITES

Verified/Date

5.1 Vendor personnel on site.
5.2 Test equipment calibration data provided by vendor.

5.3 Fire Control Permit initiated as required by
AP 0042.

5.4 Material Safety Data Sheet on file for tracer gas.
5.5 Secure pagorl and light objects which may be
affected by the air currents from the door fan.
5.6 Place a smoke ejector unit with two lengths of f% z \o-8i-89
flexible ductin? in the Cable Vault Battery room
n

gtior to beginning the test. (Tech Spec section
.10.B.2.2)

§ abi o

5.7 Provide the capability for hydrogen sampling of Al chgggé

the Cable V|u1thlattcty {oom atmosphere should the

test exceed 12 hours in length. (Tech.Spec ¢

requirement, section 4.10.B.2) Y Q.. Pothown \R14D and
Testored ax 4«5,

5.8 The Security Shift Supervisor has been notified of ﬁg? \°‘ﬂ'ﬂz

the test schedule,




5.9 Verify that all personnel not involved with this [ -4l
test procedure have evacuated the Cable Vault room.
(The continuous fire watch will be maintained

‘ within the Cable Vault room,)
6.0 PRECAUTIONS
Verified /Date
6.1 Observe precautions in the Vermont Yankee [(7 \0-3-89
Sefety Manual.
6.2 Caution shall be exercised when working in the [/7 \6 - 3-8
vicinity of energized circuits. v
7.0 PROCEDURE
Veyjified /Date
7.1 Notify Shift Supervisor prior to beginning test. IA E \6- 3-89
7
7.2 Verify that the Cable Vault room doors are closed t “B\~

and latched,
NOTE

The following steps will disable the automatic discharge portion of the Cable
Vault CO2 system.

‘ 7.3 Close the valve on the CO2 pilot cylinder.
7.4 Disconnect the two flexible pipes from the pilot

cylinder gipe to the two discharge initiating heads
cylinders.

," on the CO

| 7.4.2 Disconnect leads 13 (red) and 14 (green) on TB2 TS /'/xl(n
| .f‘ in the junction box directly above the Cable Vault
v"\c '\ panel in accordance with AP 0020, These leads are
W
|

|

\“ \ for the ETL's of the supply air fire dampers,

f 7.4.b Manually release the supply air fire dampers. AL, /0[10/32

NOTE

The following action will cause an alarm on the local Cable Vault panel as
well as the Control Room Pyrotronics panel.

Caution

Do not place the activate/abort switch in tre “"Second Shot" position.

7.5 Activate the Cable Vault CO2 system by placing the Ry 9[3)232

activate/abort switch in the 1st shot position.




7.6 Verify that the foilowing inlet and exhaust dampers /42 \O-3\ -89
have closed:

Computer Room supply ventilation damper.
Cable Vault supply ventilation fire damper.
Cable Vault supply ventilation air operated
louvers.

Cable Vault exhaust ventilation damper.

a ooe

NOTE
The tracer gas/air exchange test will be conducted by vendor personnel.

7.7 Position tracer gas/air exchange test egquipment in AALA fl?'p-zyf
the cable vault, A

7.8 Start tracer gas blowers to ensure complete mixing
of tracer gas.

7.9 Start tracer gas analyzer, calibrate, and

establish baseline. »

7.10 Add tracer gas to air entering blowers until e
ogptoxinatoly 250 pfn of tracer gas is attained in
the outlet air and level remains stable.

7.11 Maintain blowers in a running state while
monitoring and recording gas concentration,

7.12 Ensure that blowers do not direct flow towards
. known openings in the enclosure.

7.13 Continue test for 1 172 hours, or until initial
concentration decreases to 50%.

7.14 Secure test egquipment,.

7.15 Seal all supply dampers with poly film and tape.

7.16 Repeat steps 7.10 through 7.13,

7.17 Uﬁon completion of both tests, gutgo the room of
the tracer gas utilizing the Cable Vault exhaust fan.

7.18 Remove any poly film which was installed on supply
dampers.

7.19 Seal those leakage areas which will be detrimental
to the proper operation of the Cable vault €02
system using OP 5981,

7.20 Remove tracer gas/air exchange test equipment from
the Cable Vault room.

7.21 Shutdown exhaust fan.

7.22 Verify that exhaust damper and supply dampers are
closed.




7.23 Station Security personnel at Door 103, I -4

7.24 Open Door 103 and secure in the open position, “Z io-3§»
. NOTE

The Enclosure Integrity Test will be conducted by vendor personnel.

7.25 Install door fan unit in the opening of Door 103, 1
7.26 Pressurize room and determine static pressure Z w-n-92
within the Cable Vault as directed by NFPA 12A,
App. B, section B-2.5.2.

7.27 Make adjustments as necessary to minimize static {y[/‘ ’q/’lf

pressure., (eg fire barrier seal leaks)

”b' b
7.28 Repeat measurement of static pressure of the Cable 4[//{ vl
Vault, 7

7.29 Determine the column pressure as directed by NFPA /{% 3Q~3\’09
12A, App. B, section B-2.6.1.3,

7.30 Depressurize the Cable Vault to column pressure. 0-3-89

7.31 Measure air flow. _‘{7 w-il-92

7.32 Pressurize the Cable Vault to column pressure. {42 n-31-82

7.33 Calculate Equvalent Leakage Area as directed by t ot | ot
' NFPA 12A, App. B, section B-2.6.3.5,

7.34 ldentify leakage areas within the Cable Vault. A;//J“ﬁ/‘{y

7.35 Generate Maintenance Requests as required to seal M’A "figﬁ?
those leakage areas which will be detrimental to
the proper operation of the Cable Vault CO2 system, M
7.36 The ESS shall evaluate the Enclosure Integrity test /,/ﬁ M

results and determine if additional free venting
area is required.

Note:

1f additional Free Vent area is required, a time delay may be installed on the
Cable Vault room exhaust damper. The ESS shall initiate other processes if
this action is deemed insufficient,

7.37 Install TM & B89-53 as required to ensure i ”a“h(cz

sufficient free venting area.

7.38 Repeat test steps 7.28 through 7.31 to verify the AA “quéléz
proYor operation of the TM 89-53 and the succesful
sealing of excessive leakage paths,

7.39 Secure the test equipment upon completion of the AA ;dltl

. test.

NAS = ate sut ox Ladn
Fo Her pioeliitid
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{
7.40 Remove all test egquipment from the Cable yaul AR jf?&a“b
room. "‘n‘ W\‘ut\\‘n \: L A CA.\. i}u{i 6-" Qur&a—

i o~ \~bi-D9y,
7.41 Secure 33‘0‘:"03 in the closed position,

7.42 Reset the activate /abort switch to the Abort

position.
7.42.a Restore the ETL's on the s:ppl duct dampers. (®
Independent verification of this action is
required. ﬂ ’°/3//f7
7.42.b Reconnect leads 13 and 14 on TB2 in junction box POA ,o[}‘{]}
directly above the Cable Vault panel. Independen
verification of this action is required,. m 19]31/5'7

7.43 Reconnect the two flexible pipes to the two : e
dischargc initiating heads on the CO2 cylinders.

Independent verification of this action is oS et
required.

7.44 Open the valve to the pilot cylinder. e
Independent verification of this action is 1\~
required.

i e goﬂ\u'

7.45 Check for leaks with a soap solution at the point _ | <e4tice om
where the two flexible pipes were reconnected in

step 7.41. Independent verification of this action Jy \\~0|~pe
is required.

7.46 Deleted,
7.47 Reset activate /abort switch to the Normal position, 4/6’ \0-3-8s
13

7.48 Reset Cable Vault CO2 control panel, l D\~
7.49 Clear all alarms from local panel,. f(? \o~%\~8®
7.50 Clear alarm from Control Room panel. %7 \o=%\-%9
7.51 Verify that Computer Room supply damper has 2& ﬁf.vé?‘
reopened,
7.52 Verify that the Cable Vault supply damper and air 194 4 /sl
operated louver have reopened. y/
7.53 Verify that the Cable Vault Exhaust damper has Sl I8
reopenec.,
7.54 Notify Shift Supervisor that the test is (//7 \0-3\ -89
complete. {
DATA
Verified/Date
8.1 Verify that all reguired data was collected, { 7' \o-3\-g»
|



4.

0

3.3 NFPA No. 12, 1989 edition, Standard on Carbon Dioxide
Extinguishing Systems

3.4 NFPA No. 12A, 1989 edition, App. B, Enclosure Integrity Test
Procedure (attacheod)

3.5 "Enclosure Integrity Procedure for Halon 1301 Total Flooding
Fire Suppression Systems", January 10, 1989, Edited by Casey C.
Grant, P.E.

3.6 "Cardox' Fire Extinguishing Equipment Operation and Service
Manual

3.7 PDCR 79-06; Switchgear/Cable Vault Suppression Systems

3.8 "Cardox" High Pressure Carbon Dioxide Flow Calculations dated
04-02-70

3.9 Letter, USNRC to VYNPC, NVY 89-108, dated 05-18-89
3.10 Letter, USNRC to VYNPC, NVY 89-172, dated 08-21-89

APPARATUS
4.1 Enclosure Integrity Test Equipment (provided by RETROTEC)

4.2 Tracer Gas analyzer (provided by VY)

PREREQUISITES

Verified /Date
5.1 Vendor personnel on site. t/'[ \(-ol-89
5.2 Test egquipment calibration data provided by vendor. 117 \(-01-89
$.3 :;r;osgntrol Permit initiated as required by ¢ \\- O\ -89

5.4 Material Safety Data Sheet on file for tracer gas.

5.5 Secure papers and light objects which may be
affected by the air currents from the door fan,

5.6 Place A smoke ejector unit with two lengths of
flexible ducting in the Cable Vault Battery room
grigt tg beginning the test. (Tech Spec section

01 -‘- ..)

5.7 Provide the capability for hydrogen sampling of /~094 gﬂﬂ!
the Cable Vault Battery room atmosphere should the }
test exceed 12 hours in length. (Tech Spec
vqu rement, section 4.10.B.2) Newr\eton Seeveed ax 09.30 W,

[ T84

Natien Testwred ax \9:30 \es,
5.8 The Security Shift Supervisor has been notified of /%Z \\-o\-82
the test schedule.
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Verify that all personnel not involved with this t/f [l-ol 82
4

5.9
test procedure have evacuated the Cable Vault room.
(The continuous fire watch will be maintained
within the Cable Vault room.)
PRECAUTIONS
Verified /Date
6.1 Observe precautions in the Vermont Yankee {AZ( \\- D\~ 89
Safety Manual.
6.2 Caution shall be exercised when working in the l «0O\ -
vicinity of energized circuits. |
|
PROCEDURE
Veyified /Date
7.1 Notify Shift Supervisor prior to beginning test. é'v \\-o\-8»
7.2 Verify that the Cable Vault room doors are closed l(?’ h'°L;j22

and latched.
NOTE

The following steps will disable the automatic discharge portion of the Cable
Vault CO2 system.

7.3
7.4

Close the valve on the C02 pilot cylinder. .8§§E ,LJflag

Disconnect the two flexible pipes from the pilot WIEN /4/1/3}
cylinder pipe to the two discharge initiating heads
en the CO2 cylinders.

7.4.a Disconnect leads 13 (red) and 14 (green) on TB2 ,_[A /’///)?

in the junction box directly above the Cable Vault
panel in accordance with AP 0020, These leads are
for the ETL's of the supply air fire dampers.

7.4.b Manually release the supply air fire dampers. I vl /8y

The following action will cause an alarm on the local Cable Vault panel as
well as the Control Room Pyrotronics panel.

NOTE
Caution

Do not place the activate/abort switch in the "Second Shot" position

7.5 Activate the Cable Vault CO2 system by placing the SSQE:

activate/abort switch in the lst shot position




7.6

Verify that the t (owing inlet and exhaust dampers 442 \\-0\-89
have closed:

a. Computer Room uuyply ventilation damper.

b. Cable Vault supply ventilation fire damper.

¢. Cable Vault supply ventilation air operated
louvers.

d. Cable Vault exhaust ventilation damper.

NOTE

The tracer gas/air exchange test will be conducted by vendor personnel.

7.7

§ | '8

3 7.9
44

- 7.10
>y

! By
o

iif; %13

§4 7.13

L3

;;; 7.14

pé 7.1%

é 7.16
<

I"'. .17

7.18

7.19

7.20

7.21

‘I’ 7.22

Position tracer gas/air exchange test egquipment in [{? ((~6\~-89
the cable vault,

Start tracer gas blowers to ensure complete mixing j%ﬁ? ﬁ-o\-gs
of tracer gas.

Start tracer gas analyzer, calibrate, and 1167 (L-0\-89
establish baseline. 4

Add tracer ?as to air entering blowers until t -0\~
aﬁproximato y 250 pyn of tracer gas is attained in
the outlet air and level remains stable.

Maintain blowers in a running state while f[? \\~o\- &2
monitoring and recording gas concentration, I

Ensure thut blowers do nov direct flow towards Jﬁ/@’ \\-o\ - 82
known openings in the enclosure.

Continue test for 1 1,2 hours, or until initial t/e7 \-oL-89 *
concentration decreases to 50%, i

Secure test equipment. t (\"O\-8?
Seal all supply dampers with poly film and tape. ( “D\-
Repeat steps 7.10 through 7.13. glﬁ' \\-o\ -89

Uﬁon completion of buth tests, gurqo the room of b ,//7
the tracer gas utilizing the Cable Vault exhaust fan.

Remove any poly film which was installed on supply & LY 4
dampers,

Seal those leakage areas which will be detrimental Aaw Sieéw
to the proper operation of the Cable Vault €02 0% ofifs5
system using OP 5981.

Remove tracer gas/air exchange test equipment from G "/7¢ K<)
the Cable Vault room. 4l AOPwC 4367

Shutdown exhaust fan. ABR  ifs 5

v:ritg that exhaust damper and supply dampers are 28 G
closed.

Tt *\ Conmated ot 50 % motntretion o 35 winntes
Tt * L Ner~aaned A% SoYe Concontratom at 30 Wanta,
Tﬁ‘ bt | Termmated at 57. eoncoataR, Qv ) Suavreg




7.23 Station Security personnel at Door 103, AL A

7.24 Open Door 103 and secure in the open position. ALO /[ /158

‘ NOTE

The Enclosure Integrity Test will be conducted by vendor personnel.

7.25 Install door fan unit in the opening of Door 103. D /g

7.26 Pressurize room and determine static pressure LN sy 28

within the Cable Vault as directed by NFPA 12A,
App. B, section B-2.5.2

7.27 Make adjustments as necessary to minimize static ¢ XN sl g

pressure., (eg fire barrier seal leaks)

7.28 Repeat measurement of static pressure of the Cable AN el I

Vault.

7.29 Determine the column pressure as directed by NFPA . ww /¢
12A, App. B, section B-2.6.1.3,

7.30 Depressurize the Cable Vault to column pressure. Y /i A
7.31 Measure air flow. Ay el
7.32 Pressurize the Cable Vault to column pressure. Y A RULY
7.33 Calculate Equvalent Leakage Area as directed by ATO LS8
‘ NFPA 12A, App. B, section B-2.6.3.5, ST
7.34 1dentify leakage areas within the Cable Vault, ) Ay
Aot

7.35 Generate Maintenance Reguests as required to seal aA el )i F

those leakage areas which will be detrimental to
the proper operation of the Cable Vault CO2 system.

7.36 The ESS shall evaluate the Enclosure Integrity test ﬂfC)q//SO

results and determine if additional free venting
area is required.

Note:

1f additional Free Vent area is required, a time delay may be installed on the
Cable Vault room exhaust damper. The ESS shall initiate other processes if
this action is deemed insufficient,

7.37 Install TM & 89-53 as regquired to ensure /0449 AR

sufficient free venting area.

7.38 Repeat test steps 7.28 thtough 7.31 to verify the ‘7447 AL
proper operation of the TM 85-53 and the succesful
sealing of excessive leakage paths.

7.39 Secure the test egquipment upon completion of the ﬁ//$7 AT

‘ test,
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7.45 Check for leaks with a soap sclution at the point

Lbrﬁ’l-

7.40 Remove all test egquipment from the Cable Vault il - W45 4
room,
7.41 Secure Door 103 in the closed position. k¢C'n/Y§!
7.42 Reset the activates/abort switch to the Abort Ats) o fis
position. b S Aptin
7.42.a Restore the ETL'r on the supply duct dampers. ”ﬁ Lol n/ffe A "‘Z‘i‘f
Independent verification of this action is Ak 1
required,
7.42.b Reconnect leads 13 and 14 on TB2 in junction box £¥3 AN e

directly above the Cable Vault panel. Independent ’/ /
verification of this action is required. /5

.43 Reconnect the two flexible pipes to the two ,@yﬂ‘aﬂ?mé/
discharge initiating heads on the CO2 cylinders. w“g_
Independent verification of this action is J :
required. { VN ot

7.44 Open the valve to the pilot cylinder, ‘L&u’)

Independent verification of this action is
required.

where the two flexible pipes were reconrected in
step 7.41. Independent verification of this action
is required.

7.46 Deleted.
7.47 Reset activate/abort switch to the Normal position, A7

7.48 Reset Cable Vault CO2 control panel. e e/ v 7

7.49 Clear all alarms from local panel. aes g /Yo

7.50 Clear alarm from Control Room panel. Sty . J1/5%

7.51 Verify that Computer Room supply damper has &l wle 89
reopened.

7.52 Verify that the Cable Vault supply damper and air X0 /5y
operated louver have reopened.

7.53 Verify ghat the Cable Vault Exhaust damper has wol2 /i[5 5
reopened. ¢

s 7Py

7.54 Notify Shift Supervisor that the test is ZL /,/5»
complete. T

DATA

r— Verified/Date

8.1 Verify that all required data was collected. w \\- 02-@2



‘ .

3.9

NFPA No. 12, 1989 edition, Standard on Carbon Dioxide
Extinguishing Systenms

NFPA No. 12A, 1989 edition, App. B, Enclosure Integrity Test
Procedure (attached)

"Enclosuie Integrity Procedure for Halon 1301 Total Flooding
Fire Suppression Systems", January )0, 1989, Edited by Casey C.
Grant, P.E.

"Cardox" Fire Extinguishing Equipment Operation and Service
Manual

PDCR 79-06; Switchgear/Cable Vault Suppression Systems

"Cardox" High Pressure Carbon Dioxide Flow Calculations dated
04-02-70

Letter, USNRC to VYNPC, NVY 89-108, dated 05-18-89

3.10 Letter, USNRC to VYNPC, NVY 89-172, dated 08-21-89

APPARATUS
4.1 Enclosure Integrity Test Equipment (provided by RETROTEC)
4.2 Tracer Gas analyzer (provided by VY)
PREREQUISITES
Verjfied Date
5.1 Vendor personnel on site,
5.2 Test equipment calibration data provided by vendor.
5.3 Fire Control Permit initiated as required by -
AP 0042,
5.4 Material Safety Data Sheet on file for tracer gas. [¢ Z H’,_!.:.B}
5.5 Secure plg'tl and light objects which may be -02-
affected by the air currents from the door fan.
$.6 Place a smoke ejector unit with two lengths of l ~0%2-
flexible ductin? in the Cable Vault Battery room
gtior to beginning the test. (Tech Spec section P A,
.10.B8.2.2)
Al
5.7 Provide the capability for hydrojen sampling of
the Cable Vault Battery room atmosphere should the
test exceed 12 hours inllongth. (ioch SpocL (2148 be
re rement, section 4.10.B.2) ‘Se Q . %
\\‘l)‘).c cesterad ox \BiS0 ?.-\ obgedhet aaincdivg b
5.8 The Security Shift Supervisor has been notified ot__5’57 \\-02-89

the tesi schedule.




§.9 Verify that all personnel not involved with this 1 “DY-
test procedure have evacuated the Cable Vault room,
(The continuous fire watch will be maintained

. within the Cable vVault room,)
6.0 PRECAUTIONS
Verified/Date
6.1 Observe precautions in the Vermont Yankee t%z Al-09.¢9
Safety Manual,
6.2 Caution shall be exercised when working in the 44‘7 1(-0:-;3
vicinity of energized circuits. 4
7.0 PROCEDURE
Verified /Date
7.1 Notify Shift Supervisor prior to beginning test. 4 \-07-99

7.2 Verify that the Cable Vault room doors are closed ;;?j’ 11-oz-ggg
and latched.

NOTE

The following steps will disable the automatic discharge portion of the Cable
Vault CO2 system,

. 7.3 Close the valve on the C02 pilot cylinder. M i /;.QS_

7.4 Disconnect the two flexible pipes from the pilot % adrs

cylinder gxpo to the two discharge initiating heads
on the C02 cylinders.

7.4.a Disconnect leads 13 (red) and 14 (green) on TB2 ,_m u/,_[[‘z
in the junction box directly above the Cable Vault
panel in accordance with AP 0020, These leads are
for the ETL's of the supply air fire dampers,

7.4.b Manually release the supply air fire dampers. N “/;/QW
NOTE

The following action will cause an alarm on the local Cable Vault panel as
well as the Contrel Room Pyrotronics panel,

Caution
Do not place the activate/abort switch in the "Second Shot" position.

7.5 Activate the Cable vault CO2 system by placing the f .
activate/abort switch in the lst shot position,




7.6 Verify that the following inlet and exhaust dnpou% u/t()’L
have closed: !

. a. Computer Room oufy\y vertilation damper.
b. Cable Vault supply ventilation fire damper.
¢. Cable Vault supply ventilation air operated
louvers,
d. Cable Vault exhaust ventilaticn damper,

NOTE
The tracer gas/air exchange test will be conducted by vendor perscnnel, /9‘

7.7 Position tracer gas/dir exchange tes. eguipment in
the cable vault,

7.8 Start tracer gas blowers o ensure complete mixing
of tracer gas.

7.9 Start tracer gas analyzer, calibrate, and
establish baseline,

7.10 Add tracer gas to air ente.  !ng blowers until
approximately 250 ppm of tiacer gas is attained in
the outlet air and level remains stable.

7.11 Maintain blowers i1 & running ctate while
monitoring and rscording gas concentraticn.

7.12 Ensure that blowers do nuot direct flow towards
‘ known openings in the enclosure.

7.13 Continue test for 1 1/2 houts, or until initi:s
concentration dacreases to S50%.

7.14 Secure test eguiprent, <L

7.15% Seal all supply dampers with poly film and tape,

7.16 Repeat steps 7.10 through 7.13,

.17 Uﬁon completion of both tests, gutgo the room of
the tracer gas utilizing the Cable vault exhaust fan.

7.18 Remove any poly film wnich was installed on supply
dampers.

7.19 Seal those leakage areas which will be detrimental
to the proper operation of the Cable Vault €02
system using OP 5981,

7.20 Remove tracer gas/air exchange test equipment from
the Cable Vault room.

7.21 Shutdown exhaust fan,

. 7.22 v.tttx that exhaust damper and supply dampers are \ll

close

Waser o 'Vu‘(i\s
A I ~ (‘o».\\uu' O
Augtor 4 \-0\~ 89 7
[l st ‘9/




7.23 Station Security personael at Door 103,

7.24 Open Door 10} and secure in the open position.

. NOTE

The Inclosure Integrity Test will be conducted by vendor personnel.

7.25 Install door fan unit in the opening of Door 103.

7.2€ Pressurize room and determine static pressure 4/67 \W-02-83

within the Cable Vault as directed by NFPA 12A,
App. B, section B-2.5.2.

7.27 Make adjustments as necessary to minimize static
pressure. (eg fire barrier seal leaks)

7.28 Repeat measuremant of static pressure of the Cable
Vault,

7.28 Determine the column pressure as directed by NFPA
i2A, App. B, section B-2.6.1.3.

7.30 Depressurize the Cable Vault to column ptessure,
7.31 Measure air flow,
/%2 Tressurize the Cable Vault to column pressure.

; 7.33 Calculete Equvalent Leakage Area as directed hy
NFPA 12A, App. B, section B-2.6.3.5,

7.34 ldentify leakage areas within the Cable Vault.

7.35 Generate Maintenance Reguests as required to seal
those leakage areas which will be detrimental to
the proper operation of the Cable Vault C02 system,

7.36 The ESS shall evaluate the Enclosure Integrity test
resulcs and determine if additional free venting
area is reguired.

Note:

X MA
T WA
‘.'(/7 L-02- 89
LT \-or-e

L7 02-¢9

__ch' \L-ot-09

_Zh \-o02-p9
é/? (L <01-9©9

_ VA
panddacal Yo

I1f additional Free Vent area is required, a time delay may be installed on the
Cable Vault room exhaust damper. The ESS shall initiate other processes if

this action is deemed insufficient.

7.37 Install TM & 89-53 as reguired to ensure
sufficient free venting area.

7.38 Repeat test steps 7.28 through 7.31 to verify the
ptorcr operation of the TM 85-53 an? the succesful

tealing of excessive leakage paths.
. 7.39 Secure the test equipment upon completion ¢f the
test,

* -WM West wey ‘Vcloc-d w&‘c\. go“\s’ L ei\..n ku..‘o

Voor daing 100M0d, Cocs mortt oo ot o
Ve rocaiadd )

m\«d \-ol-g9

¥
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7.40

7.41
7.42

7.42

7.46
7.47
7.48
7.49
7.50
7.51

DATA

a.l

Remove all test equipment from the Cable Vault (lﬁ’ \\~ 03-ge
room, 4

Secure Door 103 in the closed position. ( \-o2-82
Reset the activate /abort switch to the Abort -0l-g9
position,
.a Restore the ETL’'s on the supply duct dampers. n[,llg
Independent verification of this action is
reguired. # l/'/v
.b Reconnect leads 12 and 14 on TB2 in junction box o‘/\lks
directly above the Cable Vault panel. Independen
ver.fication of this action is required, (s L2 /o
Reconnect the two flexible pipes to the two b« [s “1
discharge initiating heads on the CO2 cylinders. y "
Independent verification of thigs action is 14(7 w/iv /o
required.
Open the valve to the pilot cylinder. ul;( : )
Independent verification of :Kx. action is 'fﬁ;‘ /3 ,7%
required.

Check for leaks with a soap solution at the point B .43 ‘lg

where the two flexible pipes were reconnected in
step 7.41. 1Independent verification of this action & . /» /v
is reguired.

Deleted.

Reset activate/abort switch to the Normal position. 3147' \-0%-82
Reset Cable Vault CC2 control panel. O~
Clear all alarms from local panel. (39 =
Clear alarm from Control Room panel. ( Z' \(-02-82
Verify that Computer Room supply damper has 4{2 \\-Dr-89
reopened.

Vitif{ that the Cable Vault supp); damper and air !/Z W-02-89
operated louver have reopened.

Verify that the Cable Vault Exhaust damper has tlﬁ’ \(-D2-Qe
reopened. 4

Notify Shift Supervisor that the test is £4 Z \-0t-87
complete.

Verified/Date
Verify that all required data was collected. 14]7 \\~02-09




9.0 INSPECTION AND TEST ACCEFTANCE

Verified Date
. 9.1 Verify that all procedure steps have been é‘Z \-ps-p9
completed.

9.2 Verify that all discrepancies have been _ﬁ?ﬁl e3-ge
resolved,

{\=
9.3 The ESS shall evaluate the height of the 50% 4‘2 \-03-B2
CO2/air descending interface against the critical
elevation of 7 feet at time eqguals 10 minutes.
(Ref., 3.4, section B-2.7.1.7)

9.4 Notify the TSS of of system status/acceptability,. t “0D9~

10.0 FINAL CONDITIONS

Verified /Date

10.1 Full Cardox cylinders in place. \\-02-99
10.2 Full pilot bottle in place. t \(-OL -
10.3 Pilot bottle valve open. gz'z \-02-@9
10.4 Continuous fire watch in place. t ~“02-29

1
10.5 ETL's replaced and cigfcuits restored. ¥ N ETls

‘ Ceguited TeR\Mtwment dut Te paiasr Q&\w‘c.

10.6 All alarms cleared (local and Control Room

panels).

10.7 All test equipment removed. (tracer gas/air
oxchnn?o measurement equipment and enclosure
integrity test equipment)

10.8 Temporary Modification 89-53 (Cable Vault exhaust 42ﬁ7'1b-0!:§9
damper time delay) installed if reqguired. r

10.9 Shift Supervisor notified of test completion Z} ~-0%2 -9
and acceptability of test results,.
10.10 Test Procedure data sheets completed. w \-03-89
7

11.0 EVALUATION

Evaluation of collected data and the vendors test report will be
completed by the Plant Fire Protection Coordinator and ESS as a portion
of the test procedure.



'12.

0

NOTIFICATION 3

Verified Date
Notify the Engineering Support Records Clerk that 4?; \\~0.-89
this test procedure is completed. {

e marmmmande appreval of thin Taet Feocsdins pamaloms ©

D vrasperntion 5 Caution ¢ﬂh4bnuuﬁ'alsa~¢~n "ﬂb1a&uhu17
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Calculation of Equivalent Leakage Area
1) Eroblem Description

. The purpose of this calculation is to determins the .quivalent Leakage
Area for the Cable Vault Room. Equivalent Leakage Area (ELA) is defined by
NFPA 12A, App. B as the total combined area of all leaks, cracks, joints, and
porous surfaces that act as leakage paths through the enclosure envelope., The
ELA 18 represented as the theoretical area of a sharp edged orifice which would
exist if the flow into or out of the entire enclosure at a given pressure were
to pass solely through {t.

On October 31, November 1, and November 2, 1989, data was athered
by Retrotec Energy Inovations Ltd. personnel to determine the £LA for the
Cable Vault., This information, in conjunction with these calculations
allowed for a prediction of the Equivalent Leakage Area as well as the peak
pressure anticipated during a C02 discharge.

¢) Method of Solution

The Equivalent Leakage Area was determined utilizing the approved
methodology provided in Appendix B of NFPA 12A, The Standard on Halon 1301 Fire
Extinguishing S 'stems. The density of a 6 percent Halon 1301 mixture is nearly
equivalent to the density of a 50 percent C02 mixture, therefore this
methodolgy can be utilized for CO2 systems as well as Halon 1301.

irom section B-2.6.3 of Appendix B to Reference 1:

a) No corrections were applied for air temperature. On the days when
the testing was conducted external and internal air temperature difference was
negligible. For this reason, air flow did not require correction.

b) As defined by the standard, corrections for barometric pressure
will cancel, and corrections for humidity are too small to be of corcern.

¢) Following the completion of door fan measurements in the
pressurization and the de-pressurization modes, the leakage area is calculated
for each direction. The leakage area is calculated assuming the density of
air 18 1,202 kg/cu meter and the discharge coefficient for a hole in a flat
plate (door fan) is 0.61. The ELA equation is:

(X}
A= (1,270)(Q )/ (4R, )
Where:

A = Area of leaks (m')
Q = Door fan flow (m¥/s)
dF, = Door fan pressure for 0 (Pa)

The final value for A is determined by averaging the areas obtained
under both a positive and negative pressure,




equation which will be utilized to determine the ELA

3)

4)

5)

6)

7)

?’ 1.4

A standard conversion of the metric units results in the fdllowinq

N Y L 4
Asg /(@ X 1.0764) i
Where:

A = Area of leaks (in') 141

Q = Door fan flow (scfm)

dP = Door fan pressure for @ (gﬁ&)

References

3.1 NFPA 12A, The Standard on Halon 1301 Fire Extinguishing Systems,
1989 Edition; Appendix B, Enclosure Integrity Procedure

Equations

Equations are provided in Section 2, Method of Solution.
Resign Inputs

Provided as Attachment 1, Retrotech Test Data.
Assumptions

Assumptions have been stated in Section 2, Method of Solution.

Calculations

QN = Flow from Negative Pressure Test = \194 scfm.
Q? = Flow from Positive Pressure Test = 454 scfm.

vy
dF, = Differential Pressure from Negative = Lﬁ -poi.vk

Pressure Test

dFy = Differential Pressure from Positive = \\ poi. Y,
Pressure Test

A /(dp"’ X 1.0764)

Ay= ELA for Negative Pressure Test = 333 in®
A= ELA for Positive Pressure Teat = B in®

Average ELA = (Ay + AY ) /2
Average ELA = 230 in'

in English units. (see Py 4



P, lof e
J) Conclusions

The above calculation provides an Equivalent. Leakage area of 230

quare inches. This value, conccred with the value derived from NFPA 12,
'ction 2-6.2, Pressure Releif Venting, indicates an acceptable amount of
ree venting area for the Cable Vault room.

Further calculations will utilize this informatioi to predict the peak
pressure attained during a C02 system dischiarge within the Cable Vault.

¢ Rexeovee \\-\5-82
Reegared by é/ ﬂ’ﬂ Re
Q\u_\-d \9\1 r DCM ///11/09
RGV\‘ﬁ*"L \°\ : F]Q)"W /,//€/t7
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The purpose of this calculation is to determine the maximum pressure
which will be developed in the Cable Vault during a discharge of the C02
system. NFPA 12, the Standard on Carbon Dioxide Extinguishing Systems, 1989
Edition, provides guidance in determining necessary leakage area for very

tight enclosures. This method accounts for the discharge rate of the installed
system as well as the structural strength of the enclosure.

On October 31, November 1, and November 2, 1989, data

was gathered by
Retrotec Energy Inovations Ltd.

personnel to determine the Equivalent Leakage
Area for the Cable Vault. This information, in conjunction with these

calculations allowed for a prediction of the Equivalent Leakage Area as well as
the maximum pressure anticipated during a C02 discharge.

Q olutio

The maximum pressure was determined utilizing the approved methodology
provided in NFPA 12, section 2-6.2, Pressure Relief Venting. This calculation
assumes the expansion of the C02 to be 9 cu ft/1b.

From section 2-6.2.1 of Reference 3.1:

05
/ (1.3) (P)

Free venting Area «1nz)

Calculated carbon dioxide flow rate (lbs/min)

Allowable strength of the enclosure (psf)

From Table 2-6.2.3 of Reference 3.1:

Type Construction Windage Pressure In. H20 PSI Bars-gage

Light Building 100 MPH 25 psf 5 175

/

0.012

To determine

the maximum pressure anticipated, the above calculation
can rearranged to:

2
P= (Q/1.3 X)
Where:

X = ELA (in ) % 0.61

0.61 18 the discharge coefficient for a hole in a flat plate,




f 3fu

.1 NFPA 12, The Standard on Carbon Dioxide Extinguishing Systems,
1989 Edition

3.2 ;Ca;go§; High Pressure Carbon Dioxide Flow Calculations dated
4.. -

Eguations

Equations are provided in Section 2, Method of Solution.

Resign Inputs
Provided as Attachmentdl; Retrotech Test Data.

Assumptions

Assunptions have been stated in Section 2, Method of Solution.
Calculations

840 lbs/min as defined by Reference2.

(discharge coefficient of 0.61%\-'“20 ot .Q \ea.\&eas aroond

Q.60 (230 4 20)
52.%

1
(0 / 1.3 =
(@%o/q.s\(\sz s\’%t‘
N.9% psf

3.4% inches of water

}) Conglusjons

The above calculation provides a maximum pressure during the discharge
> CO02 in the Cable Vault. The value of 5 inches of water as specified by A
12 is for light building construction. The enclosure which makes up the Cable
Vault 1s of much heavier construction, with the ezception of the doors. The
values for light building construction account for the construction of the
doors. The value predicted by this calculation demonstrates that the room
will remain intact during & discharge of the C02 system in the Cable Vault.
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TIME=T+ |B.6&6 MIN, THE REVISED CO2 CONC.s= 45.01712682 PERCENT
TIME=T+ 18.8 MIN, THE REVISED COZ2 CONC.= 44 . BI966267 PERCENT

TIME=T+ 19 MIN.} THE REVISED CO2 CONC.= 44,6628981 PERCENT

TIME=T+ 19.2 MIN,; THE REVISED CO: CONC.= 44,48682037 PERCENT

TIME=T+ 19.4 MIN,; THE REVISED COZ2 CONC.= 44,.7114%672 FERCENT
TIME=T+ 19.6 MIN,; THE REVISED CO2 CONC,s= 44.17677447 PERCENT
TIME=T+ 19.8 MIN.; THE REVISED CO2 CONC.= 4T.9627807% PERCENT

TIME=T+ 20 MIN.; THE REVISED CO2 CONC,= 43.78947298 FERCENT
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CARDOX PIRE EXTINGUISHING BQUIPMENT Page 1 of 2
JDEX QF PLATES issued 5.48

RESCRIFTION

Cardox High Pressure Carbon Dioxide Fire System
How to Specify Cardox Systems

Typical System Arrangement Rate-of-Rise

Typical System Arrangenent Electric Thermostat
Typical System Arrangement Poeumatic Durs-Speed
Schematic Series 60 Single Hazard, Multiple Hazard

£0-78 LB. CYLINDER RACES
1 Row 1 Side 1 « 2 Cylinder
1 Row | Side 3 « 6 Cylinder & 7 -12 Cylinder
2 Row Back to Back 5 « 12 813 - 24 Cylinder
2 Row | Side 6 - 12 Cylinder & 14 - 24 Cylinder

Cylinder Clamping - Even Cylinder
Cylinder Claxping -~ 0dd Cylinder

100 LB, CYLINDER RACKS
1 Row 1 Side 1 « Cylinder
1 Row 1 Side 3-687 -« 12 Cylinder
2 Row Back to Back S - 12 & 13 -« 24 Cylinder
2 Row 1 Side 6 - 12 & 14 -~ 24 Cylinder
Claaping Even - Cylinder
Clamping 0dd - Cylinder

STORAGR SBCTION

Bean Scale -~ 50 & 75 1bv. Cylinder
$0 -« 75 « 100 1b. Cylinder & Cylinder Valve With Parts

Discharge Head Pressure Oper. Less Handwheel & With Handwhee.

1/2" Plexidle Connector
Discharge Head Pilot Operated W/HW & Without Handwheel

RULTING SRCTIOR

Pilot Connection Eit Dual - Single

1/4" Shuttle Velve

Switeh Valve - Main to Reserve & Mounting Details
Control Cabinet Series 64 & Servicing Details
Actuator Valve & Solenoid Actuator Assembly
Actuator Valve Mounting Detail

Control Cadinet Series 64 (NITROGEN) and Servicing Details

10 1v. Comtrol Cylinder & 5 1d. Control Cylinder

Ermeto Fitting Assembly Instructions & Tudbing-Fittings Listings



E

-

He43-44
u-‘3‘.‘3’
H-43C
H-46

He4?

H-48

E-50,504
B-50C
H-50D
3-51.5!
H-524

H-538,83C

H-54,54
H-543
3-55.56
B-57A

B-58

H-59
H-584,598
B"Oo‘l
E-624

H-64,65

H-70
H-72
H-4HP
AXT-60
AFPR-60

CARDOX PIRE EXTINGUISEING BQUIPMENT
AEDRX OF PLATES

SESCRIPTION

ACTOATION SECTION

Blectric Thermostat & Cardox Smcke Detector
Rate~of -Rise Release & Installation

Mercury Check

Pushbutton Station - Blectriec

Solenoid Yalve

Pooumatic Remote Manuel

Spot Nozzle and Flange Mounting Eit
Seal Cap - Metal

Tankside Noszzle

Orifice Nozzle & Total Flood Nozzle
Wide Angle Nozzle (Total Flood)

Page 2 of ¢

Issued 5-68

1/4" Pilot Contreol Valve Poeumatic Lock and Pilot Control

Valve Mounting Detail
1" =« 2" & 1/2", 3/4" Selector Valve
Master Selector Valve 1/2" & 3/4"

Hi-Plow Check Valve 1/2" - 2" & Bleeder Valve

Frangidle Disc Relief

MISCKLLANROUS MECEARICAL & ELECTRICAL EQUIPMENT

Pressure Release
4-Fole Pressure Switch - Weatherproof

4 & 2-Pole Pressure Switch - Explosion-proof

Poeumatic Discharge Delay & Valve Detail
CO» Whistle

HOSEREEL | RACES

Hosereel Mounting and Hoserack Mounting

SERCIPICATIONS

Mechanical & Blectrical Installation
Installetion, Inspection & Test
Field Test Report

Blectric Specifications

Rate-of -Rise Specifications

Double Plate Bumbers Indicate Printing Both Sides
.)mo Fuzbers Checked are Included iz Partisl Sets
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HOW THE
CARDOX
HIGR-
PRESSURE
SYSTEM
WORKS

The CARDOX High-Pressure
System operates on efficient
pneumatic principles. Pressure is
used to open valves, release coors
and dampers. and 1o operate
switches and accessories
Operating pressures are multiplied
by large pistons to give safety
factors of more than 10to 1. No
cables, pulleys, equalizers or falling
weights are used in the CARDOX
System. Operating pars are
located internally, thus eliminating
the need for bulky protective cages
CARDOX Systems can be
independent of externsl electric
power sources

The typical CARDOX System
has three independent means of
actuation

AUTOMATIC
REMOTE MANUAL
DIRECT MANUAL

STANDBY POSITION

MANLA, ST4°

i
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LOT CYLINDERS LOT CYLINDERS
MAIN BANK RESERVE Bane

- - X I X

MAJOR COMPONENTS

ELECTRIC THERMOSTAY FUSIBLE WEAD FUSE

E

RATE-OF.RISE RELEASE REMOTE MANUAL STAT

PRESSURE SwW




2 AN
AUTOMATIC ACTUATION s powered by a 8 pressure of 2.300 p
cylinger A of carbon dioxide entirely separate opened by & piston press.
from the fire extinguishing supply. as shown in Control pressure of 30(
the diagram. Carbon dioxige vapor under 30C automatically through the pres
0819 reguisted pressure 18 supplied continuous- n the control center. It
3 NOreT closed automatic release valve two ounces of carbon

onnecied 'C getecuon gevices tem the control ¢yl

-~
’

8 through @ separate circuit of five pounas

pressure avaiiability 18 visually s
cause the release valve 10 ,
contacts | connected 10 a8 trouble alarm T
e Nt the manifold Manifolg
heads These are ﬁe‘ energizing and hold the the system These novel mon tar na

operate and help keep plant persc

nger discharge heads have an operating METHODS OF DETECTION—Pneumatic Rate

COPENGING Oh whether rate- SUPERVISED CONTROL PRESSUKE
al getectors are used. A signal suCe :
naicating pressure gauge M, Aggitior
oOn gioxige vapor then s VISION 1§ Available when (:.:-:°e: from
¢ head D of pilot cylinger cont
alarm will signal if pressure falls 1o 275 o¢
pressure theh o Other connected while there 1s still sufficient reserve to act. s’
noer vaives E open while the system dis- foster reliance in the reaginess of the
8 completely _
0 1 SAFETY FACTOR. The pistons F of all that the protection 1s there 10 be useg
ot more than 1010 1, 50 that & cylingder at of Rise. The expansion of air in the neat-ac’

CARDOX SERVICE

Cardox maintains supply depots in strategQic locations 10 provide
ts fire protection and industrial users with trouble-free. worry-
free service Through its own large fleet of transport trucks and
railway cars, Cardox can supply its customers with pounds or
tons of carbon dioxide whenever it's needed

Cardox has an organization of installation supervisars and
field service engineers available for any location

Also. Cardox has an extensive and highly trained engineering
staff ready and able 10 appraise all fire hazards They can advise
on how vuinerable 1t 1s and what s the best method of safe-
guarging it All Cardox systems are Performance En gineered’
for the hazarc nvolved

This is another B/G Cardox “extra” at no extrs cost.




OF ACTUATION

a1eQ ceviCes

- - n—r .-
v 5

muyltiphed

$ multiphed by a8 dia- J of carbon gioxide |ocated near thé
and open the Release other spot remote from the ¢, inger

Wl S

ve -6 3t B) ¢ narge External power connected with 4 pipe 10 the ¢

s NOt reQuired ’\J:.mepiar hand operstion relesses

-

carbon gioxide 1o prescurize the ¢
lectrical M r Smok tection. A solenoid-
Eect cal Heator S e De — ¢ nitiate discharge. As the pres
ale €"‘ va've é’- 1) “ECSQ..~» -'\ee ." B £ 25

£

<

er thar
< <

cylinger s substanta

heat Of sMoke Celector causing system Qis- the 10 10 1 operating ranio of the ¢

pon discharge head assures nstantanes.s &
There ere no cables to stretch or bmc angd v
equalizers or other adjustments

the release valve by gas-ught tubing can be

. DIRECT MANUAL ACTUATION of
used. Meiting of the fusible latch releases the s dond & »a:{« \L"ee ;J 240 &
pilOt pressure and causes system aischarge. The An ;als c‘a;' a'ux‘ igp” .fe‘ ikl
advantage of the Cardox Fusible System is the . gt AtI ) gt Rk

t0 “crack’ the cylinder valve and '
constant supervision of the detection line as Sue 10 LAUSS ‘ | Soaning ¢nd
well 8s the system control pressure. B O o

charge of the system 1
REMOTE MANUAL ACTUATION also i1s per- pact and not subject ¢

formed with pressure from a self-contained Long levers. cables Or

-

Fixed Temperature Fusible Head. Fusible heads
Scated in Or over the hazard and connected to

w e

)

supply entirely independent of any other means Actuation 1s mechanica
of actuation or external power. A small cylinder ingependgent of all other means
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Digherge Reley Timer

OPTIONAL C¢

DELAYED DISCHARGE. Delaves gischarge may
06 nCluCe0 s a personnel safety ‘eature usually
'or systems 10 Y1000 large rooms. Generaily, this
feature affects only the automatic reiease ang
ceiavs Jischarge Iong enough for tne space 1o
Oe evac.ated An alarm gives a clear warning of
mpencing disCharge as soon as a detector sig-
nas tire Remote ang direct manual releases by-
0ass the Jelay 10 cause mmediate discharge
This arrangement resuits in & cylinder manifold
clear of stop valves which must be actuated by
auxihiary controls for immedigte oischarga. (In
special ‘mstances. it may be gesirable 10 mpose
thedelay onthe manyualreleases as well in whigh
Ca5€ @ s100 valve 1s inclyged in the manifold )

The discharge deley timer consists of a pilot-
coerated valve ang accumulator designed for

A

WU Q00 D8ig working pressures A needle
vaive CONIro's the 11m ng which 1§ ad)ustadbie
vetv.een 5 ang 30 seconds. Longer delays are
posSsSiDie with arger accumylators, but are sg!-
QOm reguited
RESERVE BANKS. Reserve banks of cyiinders
provice continyed protection while the main
Qank 1§ being servicea afer cischarge or durning
routing inspection. They also provige a second
snot if neeced. There 1s 8 choice of methods for
actyating the reserve A manually operated
SWITChING valve 18 included in the automatc re-
€ase circuit Its lever 15 moved 10 ‘Reserve
atter the control system has been reset

Remote manual actuation is the same as for
the main bank. using a duplicate release near the
hazard Simiarly, the reserve bank pilot cylinders

840 N Michigan Avenve Chicago. !llnois 80611

" DIVISION OF CHEMETRON CORPORATION

IPONENTS

have hangwhaels for dirgct manyal attuaton

The cviinger manifold s separated n1o twe
sectons with full flow check valves Each erg of
the manifolg has a bleeder valve 10 crevent ac-
cicental leaxage from pressunzing the (dle banrc
This valve will close if the manifoid section pres-
sure exceeds 20 psig. as dunng oiscrarge

Main and reserve danks perform gen:
functions in CARDOX Svystems
MULTIPLE HAZARDS Multip'e hazaros ma, ce
protected from a common supply by the use of
the PNeumatic selector. or Jirecloral vaives
This 15 essentially an economy measure '0 ce
used Only if there is strong assurance that on
one hazard may be invoived at any one 1 ~e

Similar controls are proviced for each ~a2ara
Selector valves are Dilot zontroiled ang operated
Ov line prassure The pilot contrdl 1s actuates o,
pressure from the automatic ang remote manua
releases Feedback from the gelivery side ocks
the control open pneumatically until gischarge
1§ complete and the actuating system s reset
The selector velve then closes automatically The
automatic reset feature @/iminatas the denger of
spligting digcherga with anather hezard as could
occur if the selector valve contro/ always had to
be reset manually. The pilot control aiso has a
girect manual operator. The piiot control s sepa-
rate from the selector valve and can be nstaled
at any convenient location

Multiple hazard systems usually incluge re-
serve banks  In CARDOX Systems the manua
and automatic controls perform guplicate func-
1ons sO that either bank may be set o first




P e

£ CARDOX riRii EXTINGUISHING EQUIPMENT

3 Now te Spechy NIGN PRESSURE CARBON DIOXIDE SYSTEMS

Folio 8-3

NIGN PRESSURE NAND NOSE LINE SYSTEMS
PORTABLE FIRE EXTINGUISNERS

1. The following guide specifications offer a oumber of

choioss. The specification wriier should select those
which best swit the situstios by deleting items 10
parentheses which are 0ot recjuired.

3. The specifications basically cusenibe function 30 that

bidders will understand what is needed and why.

3. A number of parsgraphs cescribe functions and

srrangements which can best be provided by Cardox
systems. Some of these featares are exclusive with
Cardox “Performance Engineered” systems and
their supenonity is obvious.

EXAMPLES

M B —The opersting rauc of 10:1 is the highest in
the industry and assures relable and fast release of
carbon dioxide from cylinders. The handwheel oper-
ator, unlike a lever, s comrpact and is not subject
to accidental operstion. The resilient seal of the
opersting piston on the cylinder valve permits hand
tight connections.

IO E 1.~The Cardox Smoke Detector is described.
It is considered to be the finest of its type snd, where
it serves the purpose, & goad investment.

This paragraph also requires that sutomatic actua-
tion shall be powered from s separsi¢ monitored
pneumatic supply. This featurs, pioneered by Cardox,
is an obvious improvement over drop weights. It
increases the reliability of automatic actustion and
permuts enrirely independery means of manual actus-
uon, the only modern system with this feature.

I £ 2.—Thus parsgraph cmphasizes the advantages
of the Cardox poeumatic remote releass, including
the elimination of cables, pulleys and weights, and

in prowviding functiems for mais and
reserve ban 2

M F.—=The 08 selactor valves is descripuive
of Cardox s that the releass of the selector
valve pilot s performed pasumatically and

* the puot operstor is self-resetting after automauc or

remots manual release. The pilot operatey and
selector valve may be located togsther at the hazard
or cylinder storage or they may be widely separated.
The latter is o distinctive Cardox system advantage.
0 C 1.—=The Cardox discharge Aelay normally is
installed in the sutomatic control line so that it is
catirely by-passed by manual relsases. This feature
eliminates the need for & stop valve in the cylinder
header and auxiliary by-pass coatrols which tead o
impede ow and complicats the control system.

Should crcumstances dictate preference for a less
complets specification, Sections 1, I1, IV, V1 and VII

might suffice. The nsk in & condermed specification
is that it indicates willingness to accept & minimum
system. Such systems may constitiite an expense dut
notnecessanly aninvestment in reliable fire protection

L SCOPE: This specification covers a high pressure
carbon dioxide fire extinguishing system for protection
of the following hazard(s):

Describe the hazard(s), giving

A. Name and location

B Dimensions (refer to drawings and provide)
C. Nature of combustible materals involved

IL FEATURES: The system shall be designed in accord-
ance with requirements of Nauonal Board of Fire
Underwriters Pamphiet No. 12 and the insurance carmer
(Specify Factory lnsurance Associstion, Associated Fac-
tory Mutua: Fire Insurancs Companies, etc.) and shall
provide the following prnincipal festures:

A. Automatic detecuon aod release by (fixed mn-.

perature clectric thermostat) (smoke detector)
(poeumatic rate-of-nse).

B. Remote manual actustion by & pneumauc release
that operates directly on pilot discharge heads
and is entirely independent of automatic releases

C. Direct manual actuation st the cylinder dbank

D. A connected reserve bank of cylinders duplicating
all functions of the main bank.

L Hazard alarm.

F. Delayed discharge for ( ) seconds after automatic
release only.

G. Pressure switch shut-down of electncal equipment.
(Fans, conveyors, paint or fuel pumps, mixers, etc )

H Pressure release. (Doors, windows, dampers,
iouvers, and fuel supply valves.)

L System must be operable Automatically (Il A),
Remots Manually (11 B) and Direst Manually
(11 ©) without any dropping weights or pull cables.

A. CYLINDERS: Cylinder assemblies shall be of 75-
pound capecity at 68 percent filling density and
shall conform to regulations of the Interstate
Commerce Commission. Cylinders shall be fitted
with & resilient pressure seat type valve and shal
have & threaded steel cap for physical protection
of the valve during handling and shipment.
Cytindery shall b stored in stesl racks designed
to hold the cylinders securely in an upright posi-
tiom with clampe or straps. Rack upnghts (for
systems of 3 or more cylinders) shall also be

£7 SN aINi v,



designed to support the pipe meaifold connecting
the eylinders. The vpnght shall be spanned with
& bar to support @ porisble weighing device, when
specified. The arrangement of cylinders in the rack
shall b2 such 80 1o require the least ficor spoce,
including serviee aisles
. DISCHARGE HEADS: Each cylinder shall be
fitted with a swivel joint pressure-opsrated dis-
charge head. Each head shell include an integral
check valve to prevent major loss of carbon
dioxide duning system discharge if the eylinder 18
disconnected Heeads on pilot cylinders shall incor-
porate a piston to b2 operated by pressure from
the automatic and remote manual releases. The
rotio of piston area to cylinder valve sest ares
shall b2 not less than 10:1. Pilot heads shall also
include a direct manual handwheel operator not
subject to accidental release by falling weights
Handwheels shall b2 locked in inactive position
with pin snd seal wire. The swivel joint for
connecting all heads to cylinder valves shall be
designed for hand-tight make up. The gas seal
shall be made dy a resihient ingert of the operating
piston on the top of the eylinder valve to eliminate
the use of gaskets
. FLEXIBLE CONNECTORS: Each discharge head
shall b2 connected to the manifold with metal
braid-reinforeed flexible metal hote with Y-iach
bore. One end shall have a union joint for easy
connection 1o the discharge head without causing
twist in the hose
. MANIFOLD: The manifold shall be febricated
of galvanized pipe and fittings. Tees with W.inch
branches shall be spaced on 10-inch centers for
cylinder connections. Pipe in sizes through 36 -inch
shall b2 standard weight (schedule 40) stezl and in
sizes over Yg-inch extra heavy (echedule 20) steel.
Standsrd malleable iron banded fittings shall be
used up through b%-inch, extra hesvy malleable
iron fittings through 2-inch and forgsd steel
fittings 1n larger sizes. (Manifold sestions serving
main and reserve banks, reopestively, shall be
separated with check valves. Esch gestion shall
also 1nclude mesns for veating small sesidental
back lcakage through 8 chesk velve that might
set off the idle Bank. The vent shall clese auto-
matically when the caction is discharging to pre-
vent loss of gas.) (For celector velve systems add
“A pressure reliel deviez shall be provided ia &
common tection of piping and shall be deaigned
to operate between 2400 and 3000 pal.")

£ CONTROLS:

1. AUTOMATIC: (For Electric Thermostat
Detection—The system chall be relcaced suto-
maveally if the tempsrature in the hazard
reaches the thermenat setting. Clesing of the
normally-gpen switeh glemant in @ thermoatst
shall cause opeaiag of 8 normally-dcansrgzed,
normally-clessd solenssd valvg to ad rait contrel
preasurs 16 the pilet eylinder diccharge heads.)

(For Prpwmone Rate-of-Rise Detection— The
system shall be releacsd cutomatieslly if the
temperature 1n the hazard increases fester
than the pneumatic rate-of-nee release eetting
Opsration of the reiease shall cause opening of
8 velve to admit control pressure to the pilot
cylinder discharge heads )

(For Smoke Detoction—The system shall be
reieased automratically if the smoke content of
the room reaches & predetermined level The
smoke detsctor shall be & two-stage deviee,
with the second opersting at twice the obecunty
level of the Arst. The first stage shall b2 con.
nected to & trouble alarm. The second stage
shall ectuate the system. The smoke detector
shall include a fined temparature electric ther.
mostat which will detect the fire if heat intensity
builds up faster than smoke density. The smoke
detector shall include a trouble circuit which
will indicate power failure. Actuation of the
second stage or of the thermostat shall cause
opening of a normally-deenergized, normally-
closed solenoid valve to admit control pressure
to the pilot cylinder discharge heads )

(A manuglly-operated pneumatic switching
valve shall b2 provided for diversion of released
control pressure to the pilot eylinders of the
reserve bank after discharge of the main dank.)

Control pressire shall B2 contained i1n @
small cylinder separate from the mein storage
end shall b2 continuously \noaitored
REMOTE MARNUAL: A pneumatic remote
manual release shall be lecated socessidly near
the hazard and piped to the pilot cylinders
Cables and weights shail not be used The
relesgse shall conmsist essentially of & small
cylinder of carbon dioxide with siphon tube
and manuslly-operated valve. The valve, when
operated, shall edmit carbon dioxide through
8 shuttle valve to the pilot cylinder discharge
heads. (A second release shall be provided for
the reserve bank. Main and reserve bank
releases shall perform similar functions and
shall b2 direct and independent of the auto-
matic release.) (Where selector valves are
involved, it shall be possible 1o opsn the valve
by operation of either releass.)

DIRECT MANUAL: Pilot cylinder discharge
heads shall be fitted with hapdwhesl manual
operators. (In systems with selegtor valves the
pilet operators for the valves shall also be
fitted wnth manual opersiors.)
DISTRIBUTION SYSTEM: The carbon dioxide
shall bz discharged through nogzles in the hegsrd.
The nozzles oshall b2 sized aed lesatad to provide
the rates of discharge and coverage oesded to
extinguish the fire. The size of pips aad somzle
shall be dsermined ea the bame of enlculated
fiow ond terminal prezsurss. Flow chars eaod
pogale dote shall b2 in sesordenss with RAcderdl
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spproved by Usderwriters’' Laboratones and Feo
tory Mutual Baginsening Divimon. Nozzies sinli!
be fabricated of corromon-resistant matenals or
shall be finisbed with 8 protective costing. Nozz! s
in which the bora, or shell, and onfice prece re
separste clements shall be designed so that ne
onfice piece is comnected directly to the supply
pips. Separste onfics plates, which can be acei-
dentally left out without being readily n ¢ ced.
shall not be used.
(For selector valve systems, add —Systems nro-
tecting more than one hazard selective + ,hall
have & pilot-operated valve for each hazard in
the distnibution piping. Pilot operstors shall
be pneumatic and akall have an opersting
ratio of at least 4:1. They shall be designed to
be actusted pneumatically by either the auto-
matic or the remote manual release or by
direct manual operstor 10 pass line pressure
to thc piston chamber of the selector vaive.
The discharge from the pilot operstor shall
also feed back through a shuttle vaive to the
head of the pilot operstor to lock it open until
discharge is complete. Resetting the control
system shall cause the selector alve to close
sutomatically. Operators whic need to be
reset manually and, if overlo ', could split
the discharge into several h. 'y simultane-
ously, shall not be provide ector valves

thall be opened equally b and reserve
vank automatic and remc nual control
regardless of order of rele
G. ACCESSORIES:
1. DISCHARGE DELAY . system shall

include an adjustable pne  .tic timing device,
consisting essentially o1 differential valve
and accumulator, to det  discharge for ( )
seconds after operatior of the automatic
release only. The timer sr all not delay manual
releases.

2. PRESSURE SWITCVF: The system shall
include ( ) normally-0 »¢1 and ( ) normally-
closed contactt to control the following
equipment:

(List all itews and @ ¢ power characteristics.
Also indicate wiasther s witches shall be designed
for standard, weatherproof or explosionproof
service. Include Bazard alarms as items.)

Switches shall be heavy duty dovble-pole,
single-throw, two 10 & unit. The assembly shall
include & manual operator for start and reset.
Pressure switches shall be installed in the
distnbution piping in such manner as Lo assure
operation under ill means of sysiem release,
unless otherwiss pecified.

3. PRESSURE RELEASE: The system shall
include () pressure trips to release (List the
oumber of dampers, door, windowa, iouvers,
lids and valves 10 be operated. List separately
those which require up to 25-pound pull and

thove which need more). The relesse shall
consum essentially of s stainless stesl cyunder
and pision with & ‘pnng clip arrangsd for o
perpendicular pull

& HAZARD ALARM: The system shall include
an alarm of outstanding sound level and dis-
tinctive tone to announce discharge in the
hazard. The alarm shall be connected to the
pressure switch which shall be arranged (0 be
sctusted by all means of release. (Indicete
whether alarm s for standard, weatherprool
or explosionprool service.)

S. PORTABLE SCALE: A portable direct.
reading beam scale assembly shall be provided
10 permit weighing cylinders in place by
loosening cylinder clamps and disconnecting
thedischarge head of the cyiinder being weighed.
It shall not be necessary to disconnect any
control connections. The storage rack shall
include & track to support the scale.

6. SHUT-OFF VALVYE: The system shull include
a normally-open (solenoid-opersted) (weight-
opersted) valve in the (identify fuel or other
matenal to be shut down, size of pipe, pressure
and temperature) supply line. The valve shall
close when the system discharges.

IV. INSTALLATION: Materials and labor to install
the system shall be provided as follows:
PURCHASER SELLER
Mechanical a
Electncal
Painting

A. MECHANICAL INSTALLATION shall include
setting up and mounting all system equipment
connected to the piping. pipe and fittings, includ-
ing necessary hangers and brackets, and all non.
electrical elements of the control system in
accordance with the seller's installation instrue-
tions. In all instances Purchaser shall provide the
material and labor to connect system pressure
releases (o doors, dampers, etc., being released
Trenching, tunneling, filling, breaking and cutting
through walls, floors, ¢etc., shall be performed by
(Purchaser) (Seller).

B. ELECTRICAL INSTALLATION shall include
mounting electrical components and connecting
with wire and conduit 10 system switches and
valves in accordance with Seller's installation
instructions. In all 1astances Purchaser shall pro-
vide reliable eclectneal power into a Purchaser-
Supplied- fusible disconnect switch or circuit
breaker and shall connect system pressure switches
to Purchaser’s equipment being controlled.

V. INSTRUCTIONS: The system shall include per-
manent type nameplates and condensed instruction
plates to identily the system and instruct in its use under
emergency conditioms. ( ) copres of operating and
maintenances ins.ructions shall be provided.

VL ACCEPTANCE TESTS: Scller shall provice a
techaician to inspect the completed installation sed to



superviss (ke caospiasee 1ost Ssller shall b2 enutlsd
1o two waslke' advanes nouicz of the ot date. Tests shall
inclede (complete diecharge 1ate cach haszard, with
instrufmented concealreied readiagy) (somplete dis-
charge 1oto each hazard with vigual obaervouca of
distnbution) (“pufl™ diecharge of suBaent cylinders, ¢s
determingd by Seller to chesk function of pressure.
operoted deviers and to determune if dischargs openings
are unobatructed) The aumber of recharges nessasary
10 restore the system 1o full capacity after wats shall be
provided by (Seller) (Purchaser). Purchecer shall be

rasponable fer oll costs of repest scsapwnce tests

YL SERYICE CONTRACT: The system shall e
mopecied (comu-anauvally) (ennually) Jnder o serviee
contract with Seller's euthonzed reprecentative A
waght check chall b made of all cylinders ang o “puff™
dicharge st performed (o determune readiness to
perform. Resommendations shall b3 made to Purchaser
for any correstions nesdsd

YL EXCEPTIONS: Aay eaceptions to theae specifics-
ons shall be clearly spelles out in bid and wll e
subjest Lo approval.

WAND HOSE LINES

I. SCOPE: This specification covers @ high presoure
hand hose line carbon dionide fire extinguishing system
for protection of the following hazard(s)

A. Nome and location

8. Dimensions (refer to dramings and provide)

C. Nature of combustible matenals involved

1L FEATURES: The system shall be designed in accord.
ance with requirements of National Board of Fire
Underwniters Pamphiet No 12 and the insurance carmer
(Specify Factory Insurance Assceiation, Associated Fac-
tory Mutual Fire Insurence Compaaies, 2tc.) end shall
provide the following pnaaipel features

A. Direct manual sctuation at the eylinder bank.

8. Remote manual sctustion ot esch hoss reel

C. A connected reserve bank of cylinders

1. DETAILS:

A. CYLINDERS: Same as for High Pressure System
Specifications, Secuon [IIA. A separate cylinder
supply shall be used for hose reel systems.

. DISCHARGE HEADS: Some 0o Migh Pressure

System Specifications Section 1118,

. FLEXIBLE CONNECTORS: Seme as High

Pressure System Specifications Section 111C

. MANIFOLD: Same o5 High Pressure System

Specifications Section 111D

. CONTROLS:

1. DIRECT MANUAL RELEASE: Pilot cylinder
discharge heads shall b2 fitted with handwheel
manusal oparetors

. REMOTE MANUAL RELEASE: A remote
release shall be located at each hose reel and
piped to the pilot cylinder. The release shall
consist essentially of a small eylinder of carbon
dioxide with siphon tubz and manually-

operated valva, A scoond relesse shall be
provided for a reserve fank, when specified.
man and reeerve Bank reieases shall perform
duplicate functions. The pipe connection 1o
sach recl or reck shell, when specified, inciude
& normally-open manua! shut-off valve to per.
mit disconnection of the hose without putting
the rest of the system out of servies
. HOSE AND LINES: The cylinder manifold shall
b2 connectad 10 the hose reels or hose racks with
galvanized stezl pipe of adeguate size 10 suppon
discharge from eny one nozzle
1. REEL ASSEMBLY: Each ascembly shall con-
siot essentially of 8 trunmon-mounted drum
on which is coiled () feet of hunch I D
rubbercovered high precsure hose The drum
eile shall have o rotating swivel joint at the
inlet and o female hoee thread outlet connection
RACK ASSEMBLY: Each ascambly shall con.
sist esesntia!™v of wall-mounted cleats suppon-
ING () G2t Of Yeinch 1. D rubber<covered
high pressure hose 1n Figure Eight coil
. DISCHARGE NOZZLE ASSEMBLY: Each
assembly shall consist essentially of a horn
type nozzle and hendgmp of non-conductive
materials, snd a squeeze-grip type Qquick.
opening and closing valve. A clip shall be
provided for fastening the assembly to the wall
IV, INSTALLATION: Same as High Pressure Sysiem
Specifications Saction 1V
V. INSTRUCTIONS: Some ss High Pressure System
Specifications Section V
Vi, SERVICE CONTRACT: Same as Migh Pressure
System Specifications Section Vil
For further details referto N B F U Pamphlet No 12

PORTABLE EXTINGUISHING EQUIPMENT

Refer to National Board of Fire Underwriters' Pamphlet
No. 10 for classification and distnbution of Hand
Portable Extinguishers

When specifying Carbon Dioxide Extinguishers always

specifly the highest Underwniters' Rating—(They cost
no more)

CARDOXR DIVIZION CSHIMEITRON CORPORATION

24 Powsd
§ Poand
19 Posad
12 Pe=ad . .
18 Posad.
20 Pessd

UL Ratisg 18C
.. UL Retiag 4BC
‘U.L. Retisg e8¢
U.L. Regeg 10BC
U.L. Ratsg 12BC
UL Retleg. . ....... 12BC
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=== CVL I MDER
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HERE

2 FOOT AISLE SPACE

NOTE

TO WEIGH-LO0SEN CYLINOER CLAMPS, POSITION HRANGER ON CYLINDER VALVE
PULL DOWI QN FINGER RING UNTIL SCALE BEAM 1S HORIZONTAL

AND CYLINDER 18 JUST OFF FLOOR. ADJUST HANGER ARM 15 NELCEDIARAY.
READ WEIGHT DIRECTLY.

RDOX
| WE ICHING DEVICE




FILL CONNECTION GASKE
(PART NO. 523110)
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fire extinguishing equipment...
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CARDOX
DISCHARGE HEAD

PART NO~36137
MODEL NO.-FB34990

HANDWHEEL

STEM
PIN
STEM SEAL

WASHER

RETAINING PIN
BALL CHECK

PISTON ASSEMBLY

80Dy
PISTON SEAL

BALL

SEY SCREW

STEM

UNION NUT



fire extinguishing equipment...
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BRASS § N.PT. _
MALE COUPLING
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MALE UNION COUPLING BRONZE 2 WIRE BRAID
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FLEXIBLE CONNECTOR @

PART NO.-571194




)),/nanowuu

878m

Pin PILOT

97E M SBAL CO'@:(‘??:QN

wALKAE
QE TAINING PIN g

PISTON ASOEMBLY / /

-q_ ,—-’.-..‘
b’ /

ﬂ\- d,\ MJ'
O\ -ad

Pi370m 82 AL

$TEM SEAL "

LEXIBLE
BaLL Rac 5 CONNEC TOR
88 73CREW

r-og

aBAFtRE ame_ .~
BALL CHECR /

.ol‘

PISTEASBRMELY = =~

#1a70m S8AL

878w (BE SURE STEM 1S SCREWED
IN TIGHTLY)

500V NOTE DIMENSION

SALL RASH-
SETECMIW

YAHION 897

CYLINDER vALYE

PILOT OPERATED DISCHARGE HEAD
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fire extinguishing equipment...

N\

NN

A

g

W00V

PISTCN SEAL

g 4]
STEM SEAL

SETICREW

ADAPTER miING

MR
/ 4‘/

N

2 1 ‘”ﬂ
.‘. H mw! e BALL € HECK

N il v———PISTON +SSEMBLY

7 SN

=)

PISTON SRAL
=8" LM

/x\ -BALL RACE
&) —stracaw

)
N

L ;
| |

N

N

¥

- -

N

N

- al’y
.

L uNioN WY

CARDOX

PILOT OPERATED DISCHARGE HEAD

PART NQ- 161554
MODEL NO.- C4!871A

PISTON ASSEMBLY



o fire extinguishing cquipment...

4 NPT INLET- |, TEE OR /-i-m-r INLEY
SHUTTLE VALVE /
\
)
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| RGE
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HOSE T e | e a
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IF PILOT CYL.INDERS ARE IN THE FRONT
ROW OF A TWO ROW CYLINDER SANK
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CA RDOX 2 ROW INSTALLATION

PILOT CONNECTION KIT
2 PILOT OPERATED DISCHARGE HEADS

PART NO. - 28142




fire extinguishing cquipment...

NPT INLET @

a TEE OR
SKUTTLE VALVE

NANIP | |

S AR A TR GENREEe  CLEES  SEm— mmem  cERUS e \ =S sSws

CARDOX 2 ROW INSTALLATION

PILOT CONNECTION KIT

1 PILOT OPERATED DISCHARGE HEAD ®

PART NO. - 36143
DRAWING - A41893



2 NPT INLET —

§ fire extinguishing squipment. ..

32

18

FSHUTTLE

CARDOX
SHUTTLE VALVE

PART NO.=- 161256
MODEL NO.- A 41400




_'";0 extingvishing equipment...

ro“i'% PPOSITE SIDE MOWNTING,
REMOVE SCREWS AND ROTATE
PLATE 180° 70 POSITION

SHOWN BY D4ABMED LINBS.
OUT MAIN BANK l :
\ ? -

INCONTROL PRESSURE
TUBE PORT 3

RACK MTG. BRACKET

4 NPT PORT 4 N

S, 4268

5F$;M'IN3RT PIN™ S
y W 0“. R!

39
TURN HAND

CARDOX
SWITCHING VALVE

PART NO. - 16159%
MODEL NO. - 4139%



g) fire exntinguishing squipment. ..

AORI T G AR S roX
Cvi AR AT O O




- BEACKETS .
- AOL BACKE MTG. ONL ).
e NOT RECLD FOL& WALL MTG,

o™ L& GE ™~

2y 0.0 x( 065/ meL
CoPPER TUBE

LOWS/ILE
ol O —

ConTROW
CYL/INOER

rRESSUR,
LECLULATO

\,  f % anocKOUT
| Soyrects
(58,

i

l

|

N SwIrec sz
0 (Low S/0&
|

1

|

1

250 P3/)

MODEL NO.| PART NO. [./‘; i B
WITH PRESS.SWITCH |D46070-! |110222 NGTE e &
WITH-0OUT PRESS. SWITCH|D46070 |!11022)3

CARDOX CONTROL CABINET ASSEMBLY




bire extinguishing squipment. ..
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VALVE

CAP

CARBON DIOYIDE FiLL
CONNECTION GASKET
(PaRT NO 523110)

= CYLINDER

B TN
e— & J a0

CONTROL GAS PART NO. DRAWING NO. AVERAGE WT.
CARBON DIOXIDE 37126  FA-34988 34 POUNDS
NITROGEN 37133 FA-41368 27 POUNDS

CARDOX
CONTROL CYLINDER ASSEMBLY




fire extingvishing equipment...

VALVE

CAP

CARBON DI1OXIDE FILL
CONNECTIC N GASKET
(™Rt NO 523110)

CYLINDER

! ? Dt
le— 840,0.—=

CONTROL GAS PART NO. DRAWING NO. AVERAGE WT.
CARBON DIOXIDE 37137 A48074 |18 POUNDS

CARDOX
5LB. CONTROL CYLINDER ASSEMBLY
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fire extinguishing equipment...

‘ ASSEMBLY INSTRUCTIONS FOR ERMETO PITTINGS

MASONANY SOUARE [ ¢ )

- t__‘

' uu;::ommmmm
')

Be sure sleeve 1w not on backwards.
Head of sleeve "A"’ must be towards
out.

—pmcany

e w

@R 'ssert Tube lnte Pitting.

Be sure tube is bottomed on fitting

shoulder at point "B Lubncate
with ol

LOALL )

LTV ) CVTTING 0004

The operation described in stepe |
through 4 u called '"Presstting' .

wKOTL Tolohh.nln:.runhuhu&-w tura

st mith wreach :
spply trem
“resstting’’ opuu. Hhm m

descnbed abeove

Whea the essombly precedure for Urmete #itings Is followed correcily; these polats will be evidest.
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i

1 C dm-ﬁuammmdmlwudmurudmmuu.
‘ oo B g B R being lact with fube.
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CONTRCL TUSLNG AMD FITTINGS

“fire extinguishing equipment...

PART RO, DRSCRIPTION

560108 3/8" Copper Tubing (.065 wall). Order by leagth.

$44207-Q Onien (Centrel tubing). 3/8" Tube

Sl 612 Cap ’Cap-off tubing). 3/8" Tube

S44287-Y Male Comnector 3/8" Tebe x )/8" Pipe

Shk $90 Male Connsctor (Cardez Rate-of-Rise) 3/80" Twbe = 1/0" Pipe

sl Pemsla Toe (Dure-Speed Nesd) 3/8" Tube 2 1/2" Pipe

564282-Q Male Comnector (Sprimkler Rate-of-Rise) 3/0" Tube : ://:: ::::

544202-7 Tee Dnien (Tubing Junctien) 3/8" Tube, d-Vay

564282-8 Nale Cemmetstor (Switching Velve & 3/8" Tebe x 1/A" Plpe
Selector Velve ¢« Soleneid Velve)

S44202-A 90° Male Blbew (ot Astuster Valwe) 3/8" Tube = 1/4" Pipe ‘

544202-0 90° Pensle Blbew 3/8" Tube x 1/4" Pipe

564338 Rut )/8" Breste

544379 Wut i/4" Braste

544358 Sleeve 3/8" Byamstoe

S44282-0 Pemsle Commestor - Tubing te pipe 3/8" Tube = 1/4" Pipe

RATE-OF-RISE TUBING AND FITTINGS

A W, ImcAIFTION

560277 1/8" 0.D. Copper Tubing .020" Wall - Seft Temper

564636 1/8" Daion, laverted Flare, Brass, Complete with Wutse.

544637 1/8" Tes, luverted Flare, Brass, Complete with Nuts.

544638 1/8" Cross, laverted Plare, Srase, Complete vith Wute.

Seab39

1/8" Mut, laverted Plare, Brase (for above fittings). .

11-:10- 64

o A A B 4% .42



fire extinguishing squipment. ..

O Prineiple ef Operation VERTICAL MODEL

SLICTRICAL LBABS

GLASE B3ADS
HER/AGTIC 8BAL

EXPANDING 57 A Pl wanane marmETIC
WTIR SHELL /N N'sa:fw v S

LOW EXFPANGION
$TRUTS X

FORORDINARY FOR HAZAROU! LOCA.
COMTAST POINTS ggg == Tho dacle TIONS — Mount DETECT.A.

e FIAE unit to Crouse-Hinds CPS
ILECTRICAL INSULATION VNt may Besmounted 021 cover and Form 20 Condulct

Wany aporoved Juae- ot ingtallation, for explogion.
ULen &a with %° @&  prost system.
~ Mount DETECT.A-FIRE unmit
AL SO,
o= y [ ma with eoRn. cover and Form 20 Unilet atin.
HELIARE MIRMETIE duitsd or mon.some Stallation, for explosion - proot
SCALED END & ADJUSTING SCREWS duited wAring. lﬁtem L'Gs:’:f'"cm box excludes

The two fine silver contacts are mounted on, but elactri. riaTee ey
cally insuleted from, two curved struts that have a low
expansion coefficient. This assembly is mounted under

compression in @ tubular stainlses stesl shell having &
high coefficient of erpansion.

Temparature changes causs the shell te expand or con-
tract — exerting magnified tnotion to the contacts which
cloez the instant the surrounding air rsaches

ture for which the wnit is set regardiess of ¢ |
tamparaturs rise. The shall is the basic tempsrature 89RSI-
tive part . . . always in contaect with the surrounding air.

CONTAGT OPCRATION

¢l ennanes. | on et TEWPERATURE RAaTING CARDOX |ELE6TAICAL
*ye ARRAWN - e,

wga? w93 |DEBALED coLoR ¢o08 0083 B8, Ratined
140 | VELL0® 80117

190 | @RIVE 188131 9 AWPS.
E 94 186V a.¢.

HORMALLY 238 o xnY 139
(N34 I 38% 280 130100
e 430 ] 15099 0.9 aRP8,
8§00 ORANGBE 19018¢ 125y 0.6,
789 ' ORAWGE @74 GLAGK 0O7 | 80189

NITS ON GMOOTH CRILING
ITIORS OR wauLLd

ELEGTRIC THERMOSTATS
PLATE NO. H-43




extinguishing

squipment.,..

THE CARBOX 2pOKD BETICYEOR it 8 TWO.STAGE
DETECTOR. What dosa this mean’ Just this:

7ol PIRSY SYADE gives a worning siguel indicsting that
sinohe 18 detected i1 small quantities, thus providing time
to make preliminary examination of the premiges. This
afforda Lthe opportunity to remove any smol ering material
or to apply firet-aid equipment for extinguishment.

I the smoking increases without attention, the SECOND
STAGE operates a fixed fire extm:uuhinc syotem, signals

the fire department or causes any desired alerma or signals
to function.

HEAT DETECTION is also provided. This can be paralleled
with either the FIRST OR SECOND STAGE, thus offer-
ing protection against either smoke or heat or BOTH.
{ I'fcat detection 1 normally tied in with the eecond stage.)

FASTER DETEETION is accomplished with the CARDOX
SMOKE DETECTOR because the unit & located (n (he
ha:ard. There are no delays while smobe samples are drawn
through piping o a remotely located instrument.

CARDOX

SMOKE DEYE

POSITIVE LOCATION ©F BGTECTION is essured becsuse
the Detector is located in the area where detection 8
desired. There i8 no chanes for coufusion or migtaking
where the signa! comes from. Signak or indicators can be
placed 8t any one leealion or eny number of loealions, sa
deasired in your building of plant.
INSTALLATION 15 SUMPE~=The CARDOX SMOAE DE.
TECTOR ic as casy o iustall 09 a light fixture. No expensive
Piping system io required L gather smoke samples.
RAAINTENANCE 13 S#APLE = Periodic visual inspections o
prevent duat accumulation are all that is requiced. Tubes
ueed in the Detactor are as esay 1o install as the common
radio tube. Accumulation of dust due to improper or negli-
!gl!s;énémtename will show up by & sigual from the FIRST
ST i

There are 1o moving parts — NO BLOWERS — NO
MOTORS.

Filameut circuits are su iged in such a way that fila-
ment failures actuate the FIRST STAGE signal or trouble

alern a9 desired--110 actuation of the SECOND STAGE
pozaible,

ETOR




eQUiIpmaent. ..

SROUP ] PART |PRESS. az|
NUMBER | NUMBER SETTING aue

||

“POTTAD LINES SmOw
T CovaR AssamOLY

0" Alj 02 7:.2 ;gﬂ

Cu1582.1

:“1582-“ |

”;: vee 1';&

Cl1582.5 |
.—ﬁ'{‘,’&’“ ovriar Ck15B82.6 1

B CORDUIT ~

Cu1582.7 T;xoxvq

Cu1%582.8 |11018¢

Cb1582-9 | 110181 |

Cb1582.10|110182 |

Cb1 58211 xxoxejj

C1582.12(110184 |

S8

.

FOR COVER ASSEMBLY ORDER sTock @8
¥O. 3102 DRAWING MO, Bubled, |

\ ISCARD MOUNTING BRACKETS IF
LY LU UNIT 1S WALL MOUNTED.

~AZARD mMAME PLATE
=17 negviogs

CARDOX

PNEUMATIC RATE OF RISE RELEASE AND VALVE ASSEMBL BB
MODEL N@» mn%z |

REVISED 12.64

Cas7<




fire extinguishing equipment...

1/8" CROSS 1/8" TR
Part No. 54460 Part No. 5446)?

HRAT ACTUATED DEVICE (HAD)
Part No. 150128

1/8" 0.0, (.020") WALL COPPER TUBING

Part Ne. 560277 1/2" DLA. RIGID
OR THIN WALL ,
INSTALLATION INSTRUCTIONS (1/8% TUSTNG) cowpu1 Te f

All cotsections must be made in &

juacticu box, must be air tighe,

free from molsture and dirt. Do not kiak or
flatten tubing. Tublag to be long encugh 1/8" uni

to be looped es shown. Pert ....,“u‘ )y

Cut tube by filing sotch and breaking off.

Pile smooth and square, remeve all burre.

Hold end of tubing dowvn to keep filings wut. " x 4"

S1ip tube nut on and flare tubing. JURCTION BOX

Use two 1/4"-3/0" open end vrenches and
aske smooth, tight connections.
1/0' iundm k pg] \
’“SSU" —{ [un .!undu'd k \\

COMPONENT FARTS SYSTEMS Discard Tube ruunc) 0
1/8" NUT « Fart No. 54460

1/8" PLUG = Part Neo. Se440 5 W |
/8% 0.0, x 065" wall
ggsm Copper Tubing ; A\

! (Part No, 560108)

CTURNISHED BY CONTRACTOR °'°T% pron Control Cabinet | B
(300 PSI Pressure) J ,

RATE OF RISE RELEASE
PLATE NOHUIA — =

TYVICAL INSTALLATION
PEEUMATIC RATE OF RISE DETERCTION



fire extinguishing equipment...

L8 TBING v
TO RELEASE Adv™ Y
VALVE sSSBMBLY | \¢

1/8" TUBING
r.m H.A ODI‘—N

COMPENSATING VENT e
(not supplied with
mercury check kit)

45
3 MURCURY CHECKS

==1 MERCURY CHRCKS

1 MERCURY CHECK

MOUNTINC BOLT

ONE UNIT MERCURY CHECK KIT - Stock No, 150135 - Drg. No. A46329
TWO UNIT MERCURY CHECK KIT - 3stock No, 150136 - Drg. No. A46I29
THRER UNIT MERCURY CHBCK KI™ - Stock No. 150137 - Drg. No. A4632y

Mercury check kits are shipped unsssembled with sll parts pecked in cabinet,
Union nuts are supplied with kit. Compensating vents are supplied seperately,

CARDOX
MERCURY CHECK

PNEUMATIC RATE OF RISE DETECTION SYSTEM
PLATE NO. H-43C car- <.



_ fire extinguishing equipment...

1 |
|| 1
¥ 3
¥ 5
z " X ~y .

rEaaLl
T COMN,

Surtece Mounted iwh Mounred

CJARDOX

MANUAL RCLEASE STATIONS=CLECTRIC
(PUSH=BUTTON OPERATED)

!ﬂgﬁg“ W‘ suunct-nwnv“u. woM, cont, 110=125v AC/DC
24337- 143181
24346- .

SURFACE-MOUNTED, MOM, CONT, 250V DC
{0-128v AC/BC

! FLUSH=MOUNTED |
2:“6-2 u;t 74 rw:n—:ﬂwmg “on-orr" 110-1235 V
SURFACC=MOUNT ON=
$4§3 ' FLUSH=MOUNTED, "OneOrr" 118:\52 ¥ :2%
* ORDER BY MODEL NO, PARTS SUPPLICD DISASSEMBLED FOR CASY ‘
INSTALLATION,



fire extinguishing squipment...

.-4,{41 /

%Clﬂ y lﬂ%%a J60°/

TWO - WAy, NORMALLY CLOSED SOLENOID VRLVE
ORIFICE SIZE: 4 O/A.

OLECATING POESSURE A JoorPS/
OPERATING VOLIRGE : (SEE TRASLE)

VALVE CAN BE MOUNTED /N ANY POS/T/ON

ORAWING |OPEBATING | VALV r7E
ne. lveirsog ~
ASL4/9 /HSV-@OCY\| /161877 |SL0CI09 | 536768

MELe48 | /20VOC |/6/28/ |TLOII0 | TIE788
AEI9LY | 11SV-25CYy| /16/633 |\ S80//] | 996768
AES928 | ZI0VDOC | /16/634 |3L80//8 J.ursll

A45995| Qe vDOC |/6/306 | 5£0/09 ll‘g

YSEDO WITH ELECTRIC DETECTORS AND ACTUATORS
FOL BELEASING PRESSULE IN CONTROL SYITEM.

CARDOX
ELECTRICALLY OPERATED(SOLENOQID)
VALVE
(REP. OWG. MNO.D400SS)

B S 2 H.A?! m H-47 £ I



- fire extinguishing equipment...

JPRING TATCH

PROVIDE UNION OR TUBE FITTING

GALVANIZED PiPE /ro EACILITATE REMOVAL FOR
O | WEIGHING

} 1068)T8E \\ /

i
‘NPT

TWO % DIA
"MOUNTING HOLES

BRUPPIES PR LaBbL ,-}om MOUNTING HOLE

REERE) . P LM ~
"‘.‘..’Jre.' ‘ | | '
e | |
\ SLE NOTE / 4. “ 10
\ \ 5'0 t E
. :i RO || FROM '
k ¥ i | WCTCT 4
F - e } — Ny '{; |
| |
\ \\// K_/v !
e ;
FRONT VIEW SIDE VIEW
NOTS: |

IDENTIPICATION LABEL & LOCATION DIMENSIOM
APFLIES OMLY WHEM SBCOND STATION IS ADDED

i 29
PO\ ASSERVE BANK. PART 40, 17120

(LESS LATCH)

CARDOX
REMOTE MANUAL RELEASE STATION

PART NO. 17128 WITHOUT SPRING LATCH
ART NO. 17131 WITiH SPRING LATCH

MODEL NO. B41874

yF A 4B S reyY = AR

s 9



JET TIP-ORIFICE e =
CODE NO.STAMPED HERE i

ANPT

STRAINER
JET TIP
FCA1227-!
e ai227-2] 6Va | 015 |
PLASTIC SEAL CAPS ARE USED TO J—

PREVENT CLOGUING OF NOZZLES IN
SPRAY BOOTHS OR OTHER SUCH
SITUATIONS WHERE THE OPEN END
OF THE NOZZLE 1S EASILY REACHED
AND WHERE TEMPERATURES DO NOT
EXCEED 175°. CAPS MUST BE
CALLED FOR INDIVIDUALLY AND,

FROM NOZZLE ASSEMBLIES.

IO ATTACH » WRAP CHAIN AROUND
n.% PIPE CONNECTION AND
LINK TO ITSELF TO PORM LOOP,

ABOVE 175°F. SEE PLATE HeS0A,  SOOmacorrrorerr et

SEAL CAP FOR FC 412271 NOZZLE PART NO. 137398
SEAL CAP FOR FC 41227-2NOZZLE PART NO. 137395

CARDOX
DISCHARGE NOZZLE

SPOT TYPE

peITEeA € & AT A w e

SEAL CAPS USED POR TEMPERATURES

[ qu



fire extinguishing equipment...

. GASKET (ALSO SEE NOTE 2)
FRONT RINC

DIAPHRAGM (ALSO SEE NOTE J)
SEE NOTE & { CASKET wvm.

BACK RING
BOLTS & WASHERS
(TIGHTEN EVTNLY

E & SECURELY,
"'NION
NIPRLE —.--1T /

JIPE SEE NOTE |

>
SMEET METAL SCREVS
), il ] SEE NOTE 2-4
RLFRS DUCT OR HOUS ING
JNLT
— DA
PLPE SPOT TYPE NO22LE ?’
PJ #30(.128) DRILL #30(.128) DRIL
—"" & WOLES » 6 HOLES
\
v
MOUNTIMG CUTOUT
PR o MOUNTING CUTOUT

LARGE NOZZLE

INSTALL: TN HOTES:

i, WHEN THE NOZZLF 1S LOCAYEV T 4.E END OF A GIVEN PIPE RUN, A UNION
AND A SHORT NIPPLE ARE TO BE REPLACED BY A CAPPED 6" NIPP'E, THERIBY
PROVIDING A DIRT OR BLOWOUT POCKET AT THE END OF THE PIPR RUN,

to

WHEN THE NOZZLE IS NOT LOCATED ON A DUCT OR HOUSING, ONE GASKET AND
THE SHEET METAL SCREWS SHALL BE DISCARDED.

3. WHEN THE NOZZLE (S MOUNTED ON A DUCT CR HOUSING, BUT 'S NOT TO 3E
COVERED, THE DIAPHRAGM SHALL BE DISCARDED.

4. THESE ITEMS SHIPPED AS A KIT: ‘
CARDOX STOCK NO. 137393 DRAWING A42128 (FOR SMALL SPOT TYPE NOZZLE)
CARDOX STOCK NO. 137392 DRAWING A42127 (FOR LARGE SPOT TYPZ NOZZLE)

5. ALL PIPE AND FITTINGS TO BE SUPPLIED BY (NSTALLEFR,

CARDOX DISCHARGE NOZZLE

& S A



_ fire extinguishing equipment...

- : \ ‘\ \
f \\ N
| \ A
7 \

- ’A: -
il o " “y "":‘ LY 4'““.. oot
P e~
SEAL CAP | ‘A" | FOR SPOT TYPE FOR TOTAL FLOOD
® ASSEMBLY |DIA |NOZZLE MODEL NO. | NOZZLE MODEL NO.
137470 Asd: FC 41227
137471 |8 178 FCalzara C 45999
¢ CARDOX

SEAL CAP ASSEMBLY



- "‘L‘— é‘ *3
WA

WHE N msmguo /l "

IMTHID POBITION SPALAMS 73 P18 LUT TO
ALWATS UDE FLAT LENGTH DEPEIMNDING O
HEAD SCRE WS 30 TANR AMOLE SI2E8,
THAT THIS SURPACE

wiLl @a SO0 TH

%-w RER =EAD BOLT
LOCAWASHEA S Nyt

% “1@ MEE MEAD BOLY g
LOCR®ASHEA R MY \

|
KEAD BOLY
LOC X WASHER
& My "

INVERTED MOUNTING
LIMITATIONS:

A LIGUID SURFACE o.ssarT IS
8. COATED SURFACE 13.3sQFT B

A NOZZILE TO NOZZLE
8. NOZZLE TO CORNER__

R.ONE 8108 OF MAZARD.
8. BOTH SIDES OF HAZ ARD




1

6.

SAIRIENOINE ¢/, extinguishing equipment. ..

‘\
L13"DlA. « & HOLES - S 1

UNTON == !
DUCT OR HOUS ING : st
/’ - - I'- NOTR 2
. GASKET |
SEE NOTE | -
e NIPPLE ———m L
~ . . el/2"courLing O C——
\m NOTE 3
' e T2E
- - d’_ L—- o ———
1/2" n1pLR oy
- ;-_:..-:::u m:lu. SCREV ‘ v S1onLe
CARDOX ORIZICR '\. i s
NOZZLE WITH | MOUNTING FLANGE |
SPRING COVER SEE NOTE 1 ol LR
PLANGE, GASKET AND SKEET XETAL SCREWS ARE SHIPPED AS — UNTON
ARIT. CARDOX STOCE NO. 23712 PER DRANLNG A41658. | |
| — ] J
WHEN THE NOZZLE 1S LOCATED AT TMR BMND OF A GIVEN i i
PIPE ROW, A (RIION AND SMORT NIPPLE ARE TO B8 o el
REPLACED Y A CAPPED 6" WIPPLE, THEREDY PROVIDLEG —y
A DIRT OR BLCVSUT POCKET AT TWE END OF THR PIPE RN, ——— PLPE

VHEN A LARGER TMAR 1/2" SUPPLY PIPR 1S CALLED POR OM
THE SPECIFIC JOD DRANINGS, THR 1/2" COUPLLNG 1S TO B8
REPLACED BY A CONCENTRIC REDUCER OF THR SIZR SPECIPIED.
(COUPLLIIG OR REDUCER TO BB MADE UP TIGHT AGALNST

THE MOUWTLEG FLANGSE) .

ALL PIPR AND PITTINGS TO BB SUPPLIED BY INSTALLER,

OPEN - MODELS A41652-A 41835
COVERED -MODEL NO. A41854

CARDOX
ORIFICE NOZZLE

REVISED



— fire extinguishing equipment...

SHELL
I+ HEX N
4 HEX NUT /
/4
JET TIP ORIFICE CODE )
STAMPED HERE /
|} HEX
FEMALE PIPE ;
THREADS ;l
172°0N JET TIP CODE NOS. N
UPTO & INCLUDING 8 “\\\\\m\_ X
3/4"ON JET TIP CODE NOS. £ \\
‘~ " N\
e NN
\\\.\\\\\\\:"
®STRAINE '
R
JET TIP~ X<
\\
\Y
N\
\
\\
®USED ONLY ON JET TIPCODE \\
NOS. UPTO & INCLUDING 6
3.'
i B it

CARDOX
TOTAL FLOOD NOZZLE

MODEL NO. C 45999

lesved 1263 8 PLATE NO. H-52



fire extinguishing equipment. ..

FEMALE PIPE THREADS

JET TIP ORFICE CODE
STAMPED HERE

1.7/8"

(SEE TAOLE)

HEX

L s et ‘u SR Ll 4

ISSVED 1-67

FEMALE | JET TIP | ASSEMBLY | ORFiCE JET TIP
NPT |CODE NO.|STOCK NO.|DIAMETER|STOCK NO.
" IR 137478 196 33774

R e '3 137476 209 33778
0 7 ISTATT (1Y 33776
" ) ISTATS 234 3STTT
' 1 ) 13747 246 3377

ol e 137480 | 278 3T7Y_|

& 20 137681 2969 33780
1.174" '8 1374082 297 337148
l-174" 18 137403 2012 357149
l.174" 20 137404 3128 337180
l.1/74" 22 137408 339 337181
l«lz7 @ 24 137486 360 337182
1«1/74" 26 |37487 397 337183
174" e 137480 4819 337180

CARDOX

WIDE ANGLE NOZZLE
{TOTAL FLOOD)
MODEL NO. C46000

PLATE NO. 52A

C e

- 2-7/18" - =

N

6 ORFICES
(SEE TaBLE)

CR— -

C307 =



PILOT PRESSURE
NPT (PORT &)

EXHAUST &

INLET é NPT
(PORT )

2MTG. HOLES

CARDOX

PILOT CONTROL VALVE
PART NO. |16i640
MODEL NO. C4588




- USE THESE MOLES POR .
VERTICAL VALYE BOVATING

BRACKEY DETAIL
§/8 3098

MOUNY VALYE HORIZORTAL
(A0 BHOWN) OR YERTIGAL
WITH HAKDLE UP OR BOWH

PORT °0°

~go 078" ¥8" L BOLYS
KUTS AMD LOCRWADNERS

PORT “E°
EIQQGOPUQO
OUTLEY

PILOT CONTROL VALVE
MOUNTING DETAIL

PLATE NO. KHSE3-GC




, fire extinguishing equipment. ..

NBT PILOT PRESSUAE INLET

CLEARANCE LINE R
——

3

g

F0 34030
FM 272 |

’ e




.' fire axtinguishing squipment...

b
NPT PILOT PRESSURE T

|
|

|
|
|

2

|
|

Lk
34

&»

— wi

S -
Z—— CLEARANCE REQD FOR SERVICING

VALVE OPEN
POSITION —

PIPE_SIZE|MODEL NO.[PART NO.
VNPT | B4%aps-i | 36147
Y4NPT | PAS8oS-2| 26148

CARDOX
SELECTOR VALVE




%CLEA@ANCE REQ'D

\ FOR SERVICING

\

e

ﬁépﬁ SIZE|MODEL. NOJPART NC |
T\ o Ba%896<1 | 181624

BLS6RE-2| 81823

'L":"ig -'@#

CARDOX
SELECTOR VALVE




firs extinguishing equipment...

=MALE PIPE THREAD

CARDOX
CHECK VALVE




equipmant...

gw. T.

INSTALLED (M CYLIMDER MAMIPOLD 70 VENY ACCIDEIHTAL LEARAGE THROUEN CRICR
VALVE WHICKH HIGNT SET OFF RESTAVE CVLINDERS, GLOSES (F SYBTIM (8 DiSe
CHARGED NORMALALY WHEN MANIFOLD PRESSURE REACHES APPROXIMATELY 20 »gi,

CARDOX
BLEEDER VALVE
PART NO.-161573




NUT - 551823

SAFETY DISC -581624

WASHER -381823
B0DY-371279

' NPT,

REF. BURSTING PRESSURE 2650 TO 3000 P.8.1.

PART NO. 3718
A 418597




‘ire extinguishing eguipment...

L)Y C—

CATEH
NOBM AL POSITION o4
DISEHARGE
PREISUAE

- < '_ = ; ST e S = ,":»fg, |
'%4, % 1% A 48031 | 530780

PRESSURE RELEASE _;




2 NET OR

4 NPT PRESSURE
CONNECTION ===

==

~|— 2 conpul
N CONNECTIC |

& CONDUIT
CONNECTION

NORMAL POSITION=  \
OPERATED POSITION==

CARDOX
4 POLE WEATHERPROOF PRESSURE SW

NORMAL POSITION = 2 N.O. AND 2 NC. CONTACTS

ALTERNATE BOSITION | =~ & MN.0.CONTACTS
ALTERNATE POSITION 2= 4 N.C. mNT&GT%}ML@ ARRANGEMENTS

MODEL NO, — 41844




fire extinguishing equipment...

;N. PT PRESSURE *COWIT M‘no‘\

CONNECTION
BESIG MODEL & RATING
‘ DESIGNATION ’%
NAMEPLATE j |
[ 4 e B ; ! !
@ @2 2 1 Jl | |

| |
I §

{

e W R SR e e e .-

®

\X

B

JL, e
e 9

' CARDOX
4 POLE EXPLOSIONPROOF PRESSURE SWITCH
(TWO 2 POLE SINGLE THROW SWITCHES)

NORMAL POSITION = 2 N.O. AND 2 N.C. CONTACTS

ALTERNATE POSITION | = 4 N.O.CONTACTS
ALTERNATE POSITION 2= 4N.C N TAC T8 ) FIELD ARRANGEMENTS

PART NO. - 11769
MODEL NO. — C 42059




fire sxtinguishing squipment...

§ner eressuRe Q'conwv CONMECTION
CONNECT 10N
MODEL & RATING rd

I
!
1

(2 POLE SINGLE THROW

O NORMAL POSITION = 2 N.C. CONTACTS
ALTERNATE POSITION =2 N.O. CONTACTS FIELD ARRANSEMENT

PART NO. - 1770
MODEL. NO. = C 42068

NO_SQ8




L
R

OUTLET

STOCEAD MITS ARZ pPacTOR)

SET POR 15 SRCOWDS DELAY |

éom 2MTG, HOLES ‘u

TO INCREASE TIXE DELAY,
SCREY WREDLE IN. TO

DECREASE T1ME DELAY,

_% BACE MEEBLE OUT.
LMTS OF ARJUSTIENT
v CONDE HINIMM 90
g\ 3@@% HAKTMN, POR
I ma smw@s LESS THAN
W/
i
i
ll
18% i@ 1 :
i ‘;: | ~ NEEDLE ADJUSTING SCRE |
'63 Il |l‘
[l ‘ ! :
i camoex I |  Louglhl
" | | ! s
i) i ‘ “‘"p’L.- CRPERATIT
N | ||| DISCHARGE =zal
L i -%'
l - - e
|
' |
0 | - LNET
¢ | ] »
o A IR
(@ h ACTUATCR VALVE
- a1 -
§

DISCHARGE DELAY
IMER
AUTOMATIC MECIANICAL Tve




Y4 NPT OUTLET

4 -
y; NPT INLEY

CARDOX

DISCHARGE DELAY VALVE

PART NO.- 31087
MODEL NO.-B

Resiaed 2-61




WHRISTLE
STOCK NO. 1038

_orRIFICR-FITT NG

sTec No, 137448 F

maw 1GH PRESSURE SYSTEME
BTOCK NG 137664 *

Fo@ L.ow PRESSVAE 3IySTHS

'/4" N8BT

- BE MOUNTED IN vERTICHL posSITION
DIREESTLY RBoVYR HORIZONT R SuPDLY PIPE
to ASSURE vRPOA DISCHRRGE ,

CO, WHISTLE ASSEMBLY

* PROPER ORIFICE MUST BE ORDERED FOR CORRECT
PRESSURE REQUIREMENTS




|
|
|
4
|
'i
i
|

f
- !3 ¢
\ Mk
| ‘ AHOTES .
t‘_&a- P ‘ I, Remea vo o Loowing Eavengsr
Liga? rem Hosd®an, Svaes MO,
Leownvg ARS gve..
| 8. Rex Deecges 1020 Mav Be Vemme
Te Soiw Jog Comdirigng,
- B Imgv Sermvay Jowr @ Ene Coe Pay
1 1 B lnremenensia vor Doy Nowo
, ‘ Suoesy,
* | 2, Reaviwad Meuwuring Bosrs 7o 50
. Svmmy a0 Bp 103700, 08,

, |

2
3
|
v
_Q
o
o
2
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fire extinguishing equipment...

H-70

MECHANICAL AND BLECTRICAL INSTALLATION SPECIFICATIONS
HIOH PRESSURE CARBON DIOXIDE SYSTEMS

i
!

1 Dlesherge Pipinp.
A. Pipe shall be gaivenised ireel.
0. Siase MW" ond smaller shall be Scheduie 4C.

C Sizes 1" ond lerger shall be Scheauie 80

3. Swewed Pipe Mtlage

A Pipe firings shell be gaiverimma.

0. Whare ichedule 40 pipe b spacified. Arings shell be 150
pound seam melloshis ron benged, )00 pound sream malissble
ren @ 300 pound duesils rem.

C  Where Schedule 00 pipe through 2 size is 1pecifed. finings
shall be 300 pounds smam mailesbie ren or 1000 pouna auctiie iron.

D. Whare pige lerger then 2% s specified, finings sha! be
2000 pound forged swmel

L Oualle ren tivings shell Kuhve Gros. Compeny menv
fosnare with the identtfying merk DKI — NO EXCEPTIONS

4 Usdorgrevad Piplag.

A Undergreund piping shell be Schedule 80 gatvenized for



0 'mmm“mlmmmtm.m
" Esegor

5. D oad Noaoo Pedhem

A sl beyend lem tboed o o maln lavte ond o
hgater,

8. Poshonn shauld b epreaimstely 18 ladhes knp Whem
covorss conditions 010 onsoundead, chenee pachon mey B wid
A 3 ingh ngple and caPp OF) FURISRATR.

e Pige Bosesico

A Redustien shell go mods with ressing firings of tke

wie ranng pealfied In 4 e BEDUSING BUEMINGS SHALL
NOT 28 U8B,

7. P Beoowen

A Ploisg tueugh wpkal bulldxg eall, ponitem, Reer clabe,
reof s, ota, ohall B nm fveuvgh cdesva of Icudsl 9 pise

o lmes oo olGey loger ™ea Gige Bolng R oRn aek celisr thee
1 IR

B Psoweo chall bo pocticd oith coluam and ceplelium & @l
o 08 W b duat tight, wher wmofed

C  Seoven twough flesy olobs oholl eatend o leest 2 inshas
shore Ness.

D. Slaswza through rosi slaks chell aavend shewe roaf ¢ t 10
inchas end ohall be flethcd In essociante with kel bullding mgule
RS,

0. Pigo theagen ced lessass.

A Pigs svpesm ol perR ehell Bo of sl  Comdedy, been
ond "C" clompe ohall maw B8 vssd

B Piping shall be schisvad to rgld mecbem, wih e wells,
willcy ond calumns, v Ervent cagivedingl e lawsral sway. Meosie
piping ohell Go well bressd

C  Homrgam erd swgoorm shall e of rugped GRIGR and chedl
s inallod se hat ey will net o losconod By msvemam ef o
weered  pIge.

93@2

D Pige lines ohsll nst B0 w38 @ WEPER 650 Dipo laes,

€ Pigo wwopemn choll B leowlisd w oveld Iecdoer o
ORE PIBING DT, SIVENTRY ORE CRVIETRIM.

0. Momkowum cpasng of cupperm b o follsaa

Kamivol Plgz B, W w B @9
Manaen  loan, W 8 8 o

1 1% 1w 2w
? & % 1w N

0. Gosid Toblep cad Pmge

A Tubirg oroll B9 80" soft coooar with 085" well,

8 Weotehees "Grme” o Q030 ra forged orcel compros
cgn Antxgs chall be ves8 n cssilens AoTRelly uRder EDANAVOWR
R0

€ Tuling thall e fowad with o nEing Bender. Cwr wubing
o caverd ofd 'eem.  Acsexdle wifh wum olignman 19 the eantar
e of Oniass wthow diarwen & KRMIGA

BL  Supoon ‘voing AR evope & tvesionm W@ provent LSeging

10 Gesspdlnn Tobimg ced FSimen
A Tubing chall 80 W" i aep with 02" well
B Range ool be b narme fere woa

C Tgny el A in WY e well canduir, with 4" jvrsion
ot nubing (miRn

D Semoer cangult with oWwass o7 bregiats 19 BIOVOA! GBS

11, Velvee, Croman Doviiches ead Ocmeto Mencel Roloosss.

A Thoessd velves, cugh oo woletiar, chash, shwild and pilot
vohsas, o pracowr ewiighse, when inswlics in rigid pipy linge,
sholl heve @ vr.on immsdiswely downsirsam from ™o squigment to
et inecoencn, MR & RBPKEMOM.

B Velves sholl b2 irewmlied 1o ghve outiicent reom fer axgen
van of sclisling piging ord for mpav o romawol withewr ntor
fering with omcoher vok® or pige.

13 Raesien,

A a0 nozmics weugh Cots 8 hawe V" IPT foimsle con
resseny lorpee oizee A B, Code ¢ ond amslier Rovo inlet sireee
s Scln sro 47 & WY 1D,

B Where nories om0 insiolics % dicckerga Wwough 1enh, Baoh
er dum wolla, the commesir oholl ewt ogonings @ i Cardox
mauniing flengec.

C Oritico nossize have W' IPT molo ceanserion; whero i
elked througn wells of dush or othir oguipmoRt, tha cent.ecior
shell cut oganings 1@ fit Corden maunnng flonge.




D. Nemzie s, ‘ecation end pasitign shell be ensctly & shown
o 1sb Gewing
13 Promee leleass

T™e pressure relessss only e supplied by Carden. Al here
were and other equipment invelved in the relesse funcrien ahell
be provided by others uniews spmcifically listed en e jab arewing.

14 Prestsative Querds

1S, Wertmonship snd febrisstica by Coatrester.

A The centrecer shell provide 'he NECERGrY ‘eSiS, SEAprTENt
and marerials et will sllew him o sert werk pramptly ond

F. Piping end tubing shell be rcamad free of bun ond ridges.

G. Fipe and rbing shall be cioaned thoreughly e sssembied.
Pull wire Hus Brush tveugh pipe length seversi times Pull cioen
cloth rage (ner buriep o similer) Meemd with Stadderd’s seivent o
oquel, through pipe length. Cut soivert with S0% carben ‘etre-
chioride when werking In hasardous lecstions. DO NOT USE IN
CLOSED SPACES WITHOUT ADEQUATE VENTILATION.

16, Unponsion Joinm

A Contraction caveed by ¢ maximum ‘empereture change s
baced on |” per 100 fee* of sreel pips. Teking wp this contraction
eQuites ¢ joint that permite pipe movement, Ofwen, a1 pert of the
natural layout of system, & swing (9int can serve 10 give the dJesired
flea’'dility. In otraight rure on oupardion (oint shall be neralled
on the basis of one etrer approximerely 100 feer of contnuous run
ond aher eppreximanly 100 feet of run tharesteer.

17. Mald Tesing

A Testing shall be in scoardenas with insirucnoms n Plate
Ne. N72, pretersbly under the swpervisien of o Cardox fisid
onginger

8. Field-inselied tubing and pipe lines shall be disconnecrea
from eauipment and lines blown clean before wen are slerved.

¢ Centrel niling, firings, veives, and other campanenm under
conetent pressure shell be right.

D. Discharge piping ond jeinme shall be teated ot 700 pal.

L Motorieh other then COy chall net be wed for testing,
oncagt with wrivion sarmission of CARDOX DIVISION OF CHENETRON
CORPORATION, 840 Nervh Michigen Averus, Chicage, lliines 60611,

Peinting of muchenicsl compenenn, when required, shell be n

Pege 3



19, Cotion

Wiring end squipment shell be instelied in sccordence with
the Notional Elscrrical Code end Loaal lede requirements.  Any
conflien betwesn couss shell be Cordaalhicage for

Shall be ngud, net thin wei! type.

2. Wwlap

e svitebel for 600 veins end shall be In ccsordense with Article
210 of me Natvional Elecrrical Cods. Connactiorw shall be twisted,
10ldersd end inaviated with plasns elecirical tepe.

22 Pows Sepely.

A, The power swpply for the Carden Sywtem elecirical centrels
shall be from & reliable souree net subject to iInterrupt an.

5. T™e power swpply shell be prewcied either by haible
wfety switth or cirewit bresher spplied by sentrester.

2 TNeracsn
A Ferwel 'ype iuppiies uniess otherwise specfied.

0. Snederd Instalistion — Covers ond boume shall be 4" ane
shail be fumished by canmacter. Mount on fler covens with '

on Crewmedinm O
tiece BFGS Hud

}
1

. lastellation ~ ‘Nestherproof finings
shall be wed swch 0 Comediings G5 Seris ~ Form 20 Kb

4. Tosn of Bloericsl Werk

i

wiring for esch hasard of the Cardex System shall have
resistance %o ground of seven (7) megohve end the
shell have net lass than ene (1) megehwn resistenee to

1%;

25. Peinting.

Conduit, benas, or orther electrical sppurtenanams o Itrepe,
hangars or suppert thereof, shall net be peinted, wniess ipecificaily
seted otherwise.

m PIVISION OF CHIMETRON CORPORATION

840 marn g .

Poge 4

11, Menem
v



3

AURIINOIXS

fire extinguishing equipment...

H-72

INSTALLATION, INSPECTION AND TEST INSTRUCTIONS
HIGH PRESSURE CARBON DIOXIDE SYSTEMS

INSTALLATION

OINIRAL ~ Cardox »ystems shall be inetelied in eccordence
with good modern practics for handiing pressure piping end emer:
gency type of electrical circwim.  Since fire protection systems must
withatend extrame conditions that may demaege other equipment end
piping, some common prectices for inetaliing erdinary whilities may
be inedequete. Accordingly, minimum stenderds ere et forth in
jot: drawings end Insteilation Specifications (M-70). Particvier emphe-
sis s pleced on the need for cleen piping end tubing.

‘rapection end Test Procedures indicste te the Iremlletien Con
trector what needs '© be done ‘o sssure relisble perfermance of
the system. Since he is responsible for correcting favin of instelie-
tien, it will seve time and expense fur oll concerned if he performe
prelimunary resrs

5. Mount swinching vaive end discherge mlay end connec
with 4" pipe 10 ouvtier of ecrvaror veive end eny shuttie veives
ndicared.

6. Insrall full contrel cylinder in comtrol caner and stemt
PRESSURE RECESSION TEST.

7. While contrel conter is under tost ~ complete invteilation bt -
6. 0O net connect pilet cylinder discharge Needs 10 cylinaenry;
b 60 ast erergie eleemical cirguin.

8. Afer PRESSURE RECESSION TEST —~ energize eny elecrrical
cirevits and inspect system for proper operstion of controls ena
discherge delay timing, follewing inspection end Test Procedures.

9. Forward Flold Test Repert No. 4 WP %o Cardex Divisien of
Crameten Corparation, 40 North Michigen Avenus, Chicago [!linois
60611, ATTENTION: Are Bquipmam. |f Seller (s other then Cardox.
e 00 o distriwter, forwerd repert 1o Seller. Seller, Cargox o
other, shall arrange for final insgection and report, as neceesery.

16 Clean wark ote.

OSNERAL ~ Cordex high presswe carben diexide fire exnnguih:

ysems “PERFORMANCEENGINEERED” 1o high standards.

s cssentiel that tho insrelletien end function be inspecred to
job drawings end installation specifications

wpy of job dnwiags mest be marked ofter the sysiem is sccopred

2 Adhere o loml laber and sesurity restrictions.



3 Asronge lor cylindar rochorges 10 B9 reodlly ovoiloble ofvor
a8,

4 cwam.wduumm.mwaww
katers "aNNg

5. Alweyo discance sl piler eylinger dicchargo hoods botere
100 B provent dissharge.

PRACOUES RACHSHION <« Avicmatis relecss of e syolsm G
ponds on hoving conirol prenwe ovellable wien neeced. The
control oyatom must bo ebaawmcly tight frem the ecawel evlinder
10 the releats veive. A calculered leshoga rete of abowt eno pavnd
por yoer a connidercd tight. Mighor retes indicate ook whieh
must B ahimined.

. Bosh o procsure reguister adivening esry vl loaee.

2. Conncet till cawel sylinder, wing eee ki geadad, ozon
and than cloes velva neghwly.

3. Obeorve pronwd govgss. Low oide shayid shew o prosess)
high aica ochould remain CenNIant.

4 Goepsn eylinger velve. Thira oRculd Ed Re insresss eon
high proswrs govga.

5. Adivar roguiator 10 300 en low praesyTs pRugD; ten Bagk
oft scrow onm-half tum.

6. Clese cylindar valve nghtly; oeek unicn Rt watl high
pradiure govEo roeds 3010 RY rONQRIIA unich (iRl

2. Allow sysiam 1o oland for cbowt one howr 99 reech ream
lomparoturs.  Chotk procawre gowgss ponadieslly. A riee eBove
300 may be dus to warming of the sysiom, whith © normal. A
prosoure Grep Indieswss 10 Ofcas leeh. If the high side chows on
inecracee slong with o drap e tha lew eido, chedh for besks on
low 1ida which ore eawning reguiotar to cpmn 1o mast cemond. An
inereacs on the high s caly indicars thee the eylindae valve
not clocad tightly. (Dometicn of small lceks rogquire skill.  Teet
solutions muai bo clson  Minute leoks moy ke lesaved with o GE
Hologen Leek Dowster.)

Page 2

0. Atker obvicws lcabs hove basa eliminawd,
W, NWMO ONG oW OMWG BOugD "Sedinge n tho

Deta Yo Broseuro

Change (T o (P)

Enr olossed oo (T) ong drep n low pressvra pevge roeding

P) in Fiold Repen No. 4 HP ond caleuiore Annual Loekage Rete (R

by the fermoia ¥V & P s by yr, whero (V) o
Lal

volverd 14 e B uRDe cemtinuews proesws. Ve 6 velums of
for om0 heasrd oyotene Agd 10 fer cosh oddiionsl hasard.  The
MIAAWS “mB A howe (o0 GONRY Dresowe resdcoien 8 EITSIANASS
by dividing ¥ By 4 For caample: = if V s 20, the oot sheli B9
ren for @t o § Reun, duRing whigh tma the low prosowr® Qovge
eoding moy @rep md move wsn 5. I e inotalier feliewn instres
toms 0 o W bofere empleting e instellotion, wWem can
by ren 34 hevn o longer. The longar 2 fear the higher he
degeo of ecawesy. \ong Sk of perievierly impartent f the
OMR PRIITR NG, MR warming of e wyuie@m will raise the
presowse and BRd © Rdo el loaks.

9, Aler teel, ocivan ecamsl oysIem 19 ampty. Recet releen
velve, roepon eanwol Cylinger voive end adivel rogulater to by
10 restcRy oveiom. Do Med Bech O Bogelater Omastlold Turm.

KOTE It 0 resmal for centrol oy0loms with gotveter volves
e £O twough o eysie while tha iyolem s RJNG prescwrzed, (ve!
o0 if o cwemene relesen volve hed egoned. Tha hissing tound
will cep when ™o Qos in tha eetusting sycram, insluding eny dir
charge dalsy timer, hes Booh enhsws®d. Do not rgmet e wanl
oll Rissing ke ozgped

RATHORRIEE — Thin sysiam exnawste smsentiolly of holicw bulbe
(RAD) conaesred twough Vo<nsh tubing 19 8 disphregmpareied
olecsn mashariem,  Ale in the RAD ongonds whan heetod and ¢
COMBEMENRY VoM in the lins parmits "'Braathing” of precowe dw
10 noresl ERODONTD chandzs. A ropid preeure ingreces due 'o
obhormal tOMBIETUG ricd oxcaeds the capacity of tha vent end
cavess tho digphrogm 10 onend end trip the roloeee. When the
hoet tourese is removed the MAD ceole and tho rolcacs can be reset
manwlly. Tho vom reting is slamped on the vant progar and on
the rolates nemoplerd. |t indiestse the Aumber of sosonde for 4
1dach weter column in 8 7' monemater to dre@ In ralisving o
vecuwn. Tho trip procewe esming o fostorystemped en the rolosse
nomaplete &7, in o meveury chael, v indicatea by itemp o N9
spplied by the installer. For omomple, o marking eof 27 = 5
rignifios o provsure of 2 inshas of vierer ond 8 No. 3 vent. Whan




mercury chacls o0 weed, ™he misase preper wwelly hes o meting of
WY =~ 40, the mes! ansinve, and the check I8 sdiwmd Yo it job
conditiors 00 dotormined by hermameter end woreh. The twbing
oyvem @on be Nght to mabe the ywem werk

Tost (opretn includies 0 ¥ ond on 10" menemeter, rubber
tubing, maccury ond on elecminl teat set. A cantainar of het
(175 10 200°F) water is wed in cambustible stmespheres. Inetruchions
for wee ond tee! 78 peckad with sech manomerr.

Tightness ~ Use vecwwm test mothed on 10" manemeter. Reise
water \ovel in right column 1o ebtein 3 difference of sbout 8" in
the 'we coiumnae. Aher 88 ninel deap 0 showt 6" differense,
water level shovid remain eenetert for ene minve.

Prossure Ratinge — Use presswre test methed on 9 menometer
Mazimum ditference in water ieve! in the "wo columne when the
relosee ripe is the relesse reting. The meximum difference when
he weter level fivtsere is the retng of & merewy chech

Componmating Veats — These are oot ot the fecrery and shewid
be ediversd If o reting check is desired, remove vemt for
Use 7 manemeter ond vecuum teet. Closk number of
secends for & 1" column 1o drep, wing | siot in metel sligs e o
Quide. Plece top of slide o1 warer level. Stert timing when warer
lovel first sppesns in sler.

Astvetion ~ Connect tubing ' 'siease. Apply hast 19 MAD 1o
e relesss ond contrel pressvre will depress pisten in  piler
ebowt 10 1o 60 seconds

sbovt § minvies for o oool, et relesse, re-epen
contrel cylinder veive end test next MAD. Raise pilet discharge heed
pistons by thumb pressure sfter sech relesss. If sysom includes

!
§
H

ocruate pilet
Mn“mmmwoumh.un. Raise
ool

SUPSRVISORY ALARM ~ The supervisery pressure switch in the
contrel conter hee open contecw between 275 end 3785 pai.  The
low side s ™e mporem one. Reduce conmel pressure by ciosing
Sylindar vaive and actueting eutomens releese; the superyiiory rgne
thovid give on slerm.  Migher pressvre s obteined by tghienng the
reguieter sisw.  Reset reguister 1o J00 pei.

DISCHARGE DBLAY MMER ~ The time cycie i agivied by o
wKrow on the ude of the needie veive. e lgek nut must be ngnt
o provent shifting. The relesss valve must remain open onger
then the deiey peried. Shouid the valve ciowe oue to tooing of
Ge1ec1ons, such a4 sleciric thermosien, the fming cycie will siop
end the timer will blesd down through the exhawet of the sciuerer
velve.

e time cycle i ediwered by o needie vaive Loosen locknut

Tumn swew cleckwis to incresse deiey, counter cleshwise o de
eese.  Siang with needie ciosed, open 1VA twne for aveur 1§
seconds, | turn for shewt 30 seconds. Tightea leckawt sher sach
witiag.  Accumuiarr must Be emptied befere repeering o test

Muocwunmmmmm;lmnm:n
will empty the escsumuierer quickly, The cap must be on tght for
proper functien. Teg timer with final serming and repiece cover.

SWITCHING VAAVE ~ This device transfers autemarc control
presswre between “Main” end “Reserve” bank pilot discharge needs
Test in both pasitions when checking svtematic reiesses. Only one
ot of pilet pistona will be depressed if connections are made to
preper porn of velves. Borem pert is open exhavet = 90 reot biocki

SLEIDER VALVE — Exhaust from o bleeder veive when the orher
tide of the cylinder menifold is pressurized indicares thar ‘sre.gn
menniai is preventing fight clesing of the check veive. Remove
ond clesn chech. A slight discherge trough o bissder veive under
promwre s normal.  Lxcossive discherge may be cawsed by din in
the bell wet. Remeve and cleen.

NOZIIMS — Every noxile is stemped with an idenifying Coos
Number. In eddifien, ™he hemn wuze of spot nozzies 1 1lempec
into the shell. Check identification end position against (0b drawings
THERE SHALL BE NO DEVIATIONSI 3por nozzies heve crow-driied
ot which muet be vnobstrucred. Code Numben & end 1mailer
have iniet strainers. Remeve noxzies from pipe to inspect and cleen
streiner,

SBLICTOR VALVES ~ Thess velves sre pressure-opersted 'Arough
o PILOT CONTROL They epen when the pilot control sam 'y |ine
presswre o the piston chamber end clese when cylinden are empry

Page 2




fhe siler @anel o cowesd By cowel premge WER cUSREN
ond romere monusl reicaese. I s lezed czzn prowmsiieslly By
ling grosoure, even il cantrol procewd inasrued, wil o srerege
cylindars are ampry. Aseordingly, the SWiERONE &7 reAO® oAUl
510082 mmhwesmwmvommmlwv,
Wwwnwvvotvuwwmnevmmm.wm
thare s o fauh in e ceniel eyOLE

SHUTTUE VAIYES - Thoes dovic o Gestiblly ®eo seth
-otmw-vhumomemMnmw
crevine.  The snly mowing pem is o oteinkes ooeal CaPEst Wi el
sgoinet "0 rings &1 oezh ond of Whe e AR five o "9 Axme
slsp 083l the ond plugn, plvge lesered durng Mobowp of PIGing
could wuto lesko. Dint ea ringy 02 poSER R olss eves leoks,
s In ony volve. Romove frem line ond inoges I fouly eporovien
s indicoted. Cloon & toplesd Q" NRGH 80 RESICEMY.

PRECBURA GAMAAES ~ The pring clip ¢ e relocss v pushed
roe when the Biawn i8 preswised, seoviding ™o dirsetien of pull
0 within the § degreen limik end e leod dose not esesad he
rating of tho meleass. A olight disshorgs of eerben dioniga erevrd
the ploten ls asswal.

OTMER DEVICES ordincrly 99 MO OQUIM SETTIGI  GTRANCH,
other thaa chozhing ogonst job soaeifaonams ord conderds of
pesd workrmanehp.

[z gl s

Afser ol tem s cempived cofslemenly -

|. Boshorge eylinden ond MR BE

2 Geplew cll lehing pis ond el

3. Ress owomata esel o e 00 [oig with egsa
volvs cn Ganwel aylicser,

6 Beeat precsyre owitshes ond 0SOs.
8. Gsompice clogwienl cleswin.

. Cenrzm gl eylincere. B0 w0 Qeskotsd wp on eylindor
velva Al ncssien b wvonzh Nein.

7. Comalae Meld Repen Ko, 4 WP, ingluding marked job
drewing, ond fcrwerd w0 Cordem Divisicn of Chemowen Compovation,
40 Mervh Mighipan Avonva, Chiesgo, lllinsis 60511, ATTENTION:
Pieg Rcpsomem.




fire extinguishing equipment... NO. enr

HION PRESSURS SYSTE2A MELD TEST REPORT
(lobmd coporste npan for cath bamard protested by oywem)

ST DATL . [ - [ - CARBQHE Db he

COMPANY

LOCATION....

TEST ENGINETR_ REPRENNTING

R VIR nma APAEENTING

HAIARD TESTED..

INSTALLED PER JO8 DRAWING AND SPECIRCATIONS?

NO. DITICTORS AND RELIASES THEAMOSTAL #AD —SMOKE. MMOTR AN HANDWMER.
NO. TESTED [ S— ——
HEAT SOURCE: MOT WATER. A [ - - OTHER,

RATROMRINE *P/MiN A [ 1 S

VENT TEST, 30C/WN,0 o cumm—

TUBING AND HAD TIONTMER.... .
CONTROL SYSTRM PRESSURS RACESON TEST ROOM TRA. P SYSTRM VOLUME (V) cu. IN.
TES? PIRIOO (M e . WAS. PRESIURE DROP () o PO LAAKADE BATE 3 VAP e LAV
=

NO. C4 RSQUIRED... . 32D B0 . 7 . o™ ARTRW, "
NO. (NS DBCAARGED: L MV MAMK
R TE R
ML DENCHASED —— ———

SYSTMA  ACTUATED BV
DBOHARGE DBAY e _SIC.  UGUID AT NOIZLA. . ___S0CR APTER ACTUATION
UQUID DISCMARER Tun y N -8
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HION PRES' ‘RS CARBON DIOXIDE
FIRE X7 QUISHING SYSTRM ‘
AUTOMATIC FLICTRIC THERMOSTAT RELEASE

L OENERAL

This opoc'n.f‘iwcon covers a Cargox “PERFORMANCE-ENGINEERED"” carbon dioxide fire extinguishing system desigrea =
be ectve

1.  Avtematiaally, by compenssted eleciric thermostat detection and solencid valve relesse when the temperaryre
in the hazard resches the rated setting of the thermciia;

2. Manually, by operation of a remete pneumatic relesse nesr the hazerd, and
3. Manually, by operation of a handwhesl at the cylinder bank.
There are no pull cables, drop weights or other exposed moving perts. Protective enciosurss are not required.

A, CYLINDERS — 50# or 754 capacity alloy steel pressure vessels 10 iCC specifications, with threaded protective cap
finished red enamel. Pressure seat type vaive with forged bronze body and frangible disc safety relief with an'.
recoil design. Standerd CGA gasketed fill connection with protective cap. Copper siphon tube extends to cylincer
bottom to assure liquid discharge.

B. MANIPOLDS — Galvanized steel pipe, Schedule 40 to 3/4“, Schedule 80 for larger sizes. Galvanized bancez

malieable iron firtings, 150® to 3/4", 300§ to 2. Faciory-sssembled ¢ assure 10" centers between tees for
cylinder connections.

C. STORAGE RACK — Black enameled steel framing with formed saddies, brackets and clamps, joined with :.’-.
plated hardware 1o support cylinders, manifoids and other elements. Free standing or wall mount arrang
to suit installation. Weigh bar and supporn inciuded when scale kit specified.

D. DISCHARGE HEADS — Pressure-operated type with live swivel union for handtight connection to cylinder valve
Heads on pilot cylinders fitted with “piggy-beck” pressure cylinder for automatic or remote manual contrel, piut
pinned handwheel for direct manual relesss. Duel pilot herds supplied for banks of 3 or more cyiinders, cne o
smailer banks. Forged bronze body. 10:1 operating ratio ¢f piston ares to vaive seat ares.

E. PLEXIBLE CONNECTORS - Wire-braided bronze metal home with full 1/2” bore. 1/2“ pipe thresad connection.
Union joint one end for essy make-up without twist.

F. HORN NOZILES —~ One piecs bronze jet body with 1/2" femeale pipe threed. No locse orifica plate to be lef
out. Red enameleda spun stesl shell attaches with lock nut. 4W" or 6" diameter shell to obtain best discharge.
Shell flanged for increased strength and for essy attachment of frangible covers. Flange kit, when specifiec
permits mounting nozzie on tank or duct well. Nazzle rating stamped on jet body.

G. ORIFICE NOZILES ~ Stainiess steel whh drilled orifice. 1/2” pipe thread. Used for ducts, cabiners, etc
Stainiess stesl apring cover 10 sesl out tore maeterials added and duct mounting kit supplied when speciiied
Smaller sizes in brass, with 3/8” flare or 1/4" female pipe connections, inciude Monel strainer,

A. AUTCMATIC — Thermostatic switch detectors in hazard are wired fo continuously-pressurized solencid-operatec
vaive at cylinder bank. Normally<open switch contects cicse when tempersture in hazard reaches rated serting
Solencid valve opens and reieases control pressure to operate pilot dlm-t.huds and cause discharge of syster
Control pressure supplied from separate and independent 10§ carbon dioxide cylinder through reguiator whic
maintaing 300 psig delivery pressure. Steel #lloy control cylinder to ICC specifications fitted with handwheel-coerare:
packiess valve. Cylinder contents monitored t:{ pressure geuge and highelow pressure switch, 25 psi ch |
pressure, up or down, closes switch to ring bell, or other specified alarm, to give signal that :ystem n s
tention. Solencid veive resets automatically when thermostars cool.

& ] (- 9



D.

REMOTE CONTROL — ICC specification stee! alioy cylinder containing 1%# carbon dioxide. Pressure sest type
valve connected with 1/4” pipe 10 pilot discharge heads 8t cylinder bank. (If system inciudes sutomatic relesse, con-
nection made 10 same pliot heads a3 avtomatic but lines separated by double check, or shuttie valve.) Pull pin and
wire seal lock vaive lever. Removing pin and depressing lever releases carbon dioxide 10 pilot heads 1o cause im-
mediste discherge. Resets sutomatically when lever relessed. Entirely independent of sutomatic reiesse and
slectric power. No cables, pulleys or weights. No edjustments or equalizing devices.

NOTE: Remote manual station aiways suppiied in automatic relesse systems uniess specificelly excluced.

OTHER RELEASES ~ Push-button pneumatic or electric remote manuel stations can be supplied 10 suit spacial con-
ditions. Also, selected sprinkier heads pressurized to 300 psig with carbon dioxide can be used for automaetic
ralease under fevorable circumstances.

IV. AUXIUARY COMPONENTS

DISCHARGE DELAY ~ Panel-mcunted forged bronze differential valve connected to stee! alloy cylinder sccumulator.
Stainiess steel needle valve stancaerd adjustment of time deisy between 5 and 120 seconds. Delays discharge until
end of pre-set interval. Resets avtomatically when autometic release it reset. 1/4" pipe connections. Cover
optional. Finished red enamel. Connects into sutomatic control pressure line between control center and pilot
discharge head. I3 entirely by-passed by menual relesses.

ALARMS ~ May be electric or gas-operated to sult installation. 4 bell standerd for supervision of asutomatic
control system. Other types uvsed for hazard or discharge warning, depending on noise level and environment
110-120 V AC standerd. DC and explosionproof supplied when specified.

PRESSURE SWITCHES — Standerd assembly is dual heavy duty double pole single throw tumbler switch in weather.
proof condulet case, finished red enamel. 30 amp. switch elements arranged in pairs of normally-oper. and
normally<iosed contacts for alarms and equipment shutdowns. Single piston operstes both tumblers. Manual
operstion included. Manual reset. Explosion-proof assemblie. in single or dusl double pole single throw version
supplied when specified. 1/4” pipe thread pressure inlet connected to discharge piping. If discharge delay in-
cluded, inlet also connects to automatic control pressure through shuttie valve to assure operation under all conditions.

SHUTTLE VALVE — Forged bronze tee body with stainiess stesl shuttie and “O" ring sesls forms double check
valve. 1/4" female pipe thread connections. Used 1o isolete sections of pneumatic circuit for selective aperstion,

PRESSURE RELEASES — Stainiess steel body, piston and spring clip. Clip connects 1o window, door or damper releas-
ing hardware. 1/2" size supports up to SO8, 1“ size up to 100#. Carbon dioxide discherge releases clip, sllow-

‘ ing closure to seal opening ageinst excessive loss of ges.

-

V. RESERVE BANK COMPONENTS

CHECK VALVES — Through fiow types of bronze or plated steel ber stock. Resilient seat for zero leskage. Used in
pairs in manifolds to separate main and reserve banks. 1/2" through 2 sizes.

SLEEDER VALVE — Bronze bar stock body with stainiess steel bell, 1/2" pipe threed connection seals at 18-20 psig.
Vents small back leakage through check valve due to foreign material.

SWITCHING VALVE — Rotary 4-way valve with ground and lapped sest inserts. Manual lever control 1o direct
sutomatic control pressure 10 “MAIN" or “RESERVE” bank. Lever indicates position on nameplate. Locks in
position with chained pin and wire sesl.

REMOTE MANUAL RELEASE — Duplicate of relesse supplied for main bank. Each packege includes set of adhesive
becked decals, one each “MAIN" and “RESERVE.” One set identifies relesses. Other set aftaches to manifoid
mml

V. MULTIPLE HAZARD SYSTEM COMPONENTS

SELECTOR VALVES — Piston-operated globe type vaive. Bronze body with screwed ends in sizes to 2. 2:1 operating
ratio of piston 10 vaive sest. Valve held open by line pressure on piston when admitted by compeanion pilot
control vaive.

PILOT CONTROL VALVE ~ Forged bronze valve with 1/4" pipe connections. Fits in branche line between discharge
piping and selector vaive piston chamber. Pilot actusted by sutomatic or remote manual control pressure o open
valve. Delivery aiso connected through shuttie valve back to pilot chamber to lock velve open pneumatically until
dischorge completed and relesse reset. Pinned handwheel permits manusl operation.

RELIEP VALVE — Frangible disc assembly in discharge line ruptures if line pressure exceeds 2,650 psi due tfo
expansion of carbon dioxide trapped between selector valves and manifold. Requires replacement of disc. When
specified, self-reserting 1/4" brone relief velve supplied.
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::u specification covers o Cordoxn 'PERFORMANCE-ENGINEERED” carbon dionide fire extinguithing system desigred '

1 W'w o proumetic reteofwies detection end relesse system when the terpereture in the hazera
rises fester o pro-est rete)

2. Atsnvelly, by operstion of o remate proumatis reiesse near the hazard, end
3. Manually, by operstion of o hendwhes! ot the cylinder bank.
There are no pull cables, drop weights or other expossd moving parts. Protective enclosures are not required.

A. CYUNDERS - 509 or 750 capecity slloy stesl pressure vesssis to ICC specifications, with thresded protective cac.

" forged ongd frangible disc safety reiiet wir

enderd COA fill connection with proteciive cap. Copper s.phen rwbe extends ‘o
for

-

lorger sizes  Gelvenized bandes
maellesble iren fininga, | 50® ve 3/ .Mbl'..mlwnm\'-mrwnmmMmm

conneciions.

C. STORAGE RAGK - Black enemeled el ""m%’k“&mﬁuwma‘m
pleted hardwaere o m cylinders, ond othes clamants. Free sending o wall mount arrange. ‘
10 suit installetion. ber «nd support included when scale kit specified.

D. OISCHARGE MRADS — Pressure-opersted - e | P for handiight connection to cylinder valve.
Heads on pilot cylinder fited with * for svtamatic or remote manual control, plus
pinned handwhee! for direct manual relesss. pliot hoady supplied for benks of 3 or more cylinders, one for

smalier banks. Forged bronaa bedy. 0] cpamafing refllg |

£ AMDUME CONNICTORS ~ Wuebresided brasum metel hess with full 1/2" hore. 1/2" pipe thread connection
Union joint one end for sasy mehewp withens fwish

PM Neo loses orifice piste to be left out. Rec
or 6" diemeter shell to obtein best discherge. She:

frangible covers. Flange kit, when specified, permits

drilied orifiem. 1/2° thresd. Used for duch, cabinets, etc
mounting kit supplied when specified
ipe connections, include Monel strainer.




Aetien ®eol olley eAlrder axsining 1%® wren dioxido. Pressurs et

W pler dieshorge heade o eylinder banh. (W syseam inciuess outermstic riesed, wﬁ

: amwmw by dsuble Crask, or thvitle volve.) Byl pin one
A a0 g B Telemaie carben diskide 10 pilet heeds 0 wuts im-

hoced. | rw inSspandent of ovtomatic relesse and
olestrle power. MNo cebles, an @ N SO\ O emueliBing GEviss.
NOTE: Romoia monusl meen ESadbGIERe B JIcovie wioms syare wnise specificolly oxelvded.

OTHER RESATE - Pah-byin m&wam Fsnuel woNsm N be supplisd to it opecial condh

tigns. Alu,mwmbmmwspmmmmmmhumhrom'nm»ou
ungar foverablo clrepvaiensss.

AREE DRAY - Penstnavmted W broren Mmmal valve m % owel oligy eylinder scaumulator
Svemom sesl ncadie velve ctondard adjueiment of e daloy beatweon § ond 120 sessnds. Oslays discharga wntil
and of pro-eat intarvel. Ressty ouiemotizslly whan puemeiic relesee b reat. 1/4° pioe nnestons. Cover eptional

Finished red enemal. Cenneth into GUiGMaNE Coriasl preasyre iro Bavusen cerivel canier ong giilot discherge hesd
s entirely bypesesd by monusl relassss.

ALARNS - Moy Be elsavk er geecpereted st Inciallotien, 4% el §
control oystem. Oer fypee used for W or Jdlashorme

110120 vV AC stonderd. DC srd supieslsnrroed

PRASSUSRE GWATEHES -~ Stendard WY o cuel MWMMW
proof eoncuiet caea, fnished red . e in »-m of nom@lly open ond
normallycioesd eartoan fer olorms @ cqvw lh M o 3 both tumblers. Manue!
operotien indluded. Manvel mssst. Bxplssicngrest sessmblics h - Budle polo single throw version
svpplied whan spscifiad. 1/4" pipe threed pressus N eorresedy & plolng. K dische dslay i

cluged, inlst aleo ozanacn 10 sviemeiis eonivol pramauTe hrenoh M vahve o aesure opereten unadsr oll conditions.
BRUTLE b ALYE - mmaemmmmm@mvwmuwmmm velve
1/8" Wiopmwwm Ussd 1o sclaie oetiiang of pReumeit oreuil fer salaciivo operetion.

FRESSUES ERLLGE - Stolnieas creel bosy xﬁqd GbWNwm goor or dampsr reless-
mg mmm meamwmﬁﬁ ?’m & cinite discherge relezss dip, allow-
ing clesvre o 630l apERlRg epeingt ermssshe oo

b

f“‘ ¥ BURN PAMR REEITS

CNBEX VALY ~ Thveugh fow'ivoe of brokta of pisied sesl ber wosh Bsollta caot for oo leshoge. Used in
pairs in manifelds o asparaia moin end reasrve Dinh V/& Bwough 2° sertea.

BLEEDER YALVR ~ Sroam b ook Dody with oolidens wsal Gell. 1/2° tivesd connecitsn esels ot 1820 peig.
Vents emoll back leakage threuph chelx velve duo o fereign maserial,

SWATCHING YALVE ~ Rotery v@m wh evnd g lapesd naet Insare.  Menusl lBvel eontrel 1o direst
svtomatic control preesury 10 “MA "REOENVE bork. awer Indissies pooitien en nomeplete. Losks in posi-
tion with cheirad pin and wire M

BAMOTE MAKUAL RIRASE - Duplicsie of relesse wummmmm Each pacage ineludies set of adhative

bocked decals, on esch "MAIN" ord “REISRVE" One sot idoniifise rlesess. Oiher sen siteches %o manifeld
EENONS.

Wi mw RAZARS

SULACTOR VALYES ~ Platan-epereiad plobe fype velve. Brenae bogly with screwed ends in sizse to 2. 2:) operating

retio of pisten 1 velve aeat. Yelve Reld egen by line praesure on piston whea sdmitted by cempenien pilot
control velve.

PROT CORVEOL YALWD - Porpsd bie wahe wiih 1/4" poe m Pie in bronch line between discharga
»m@wmmmm ik scmated by olomEre o fEMcED MRSl eoviTel PrEssure 10 opan

mlm a&w Trased # gl velve back o M@ chasbar vo m vm Sosn praumatically wntil
|mmﬂllwmm26wwdwn

vehm ond menlicld, Baguine rRpDlecamant of diec. Whaen
ol vehe suppiied.
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TESTING OF THF SWITCHOFAR ROOM/CABLE VAL LT
POCR "848

Puf!OO!

fo delincate the precautionas, prerequisitis, and requivement

for the fting of the se.itchrear Rood/abl: “ault (O, Sunpreasi =
velem, 5

Ulscussion

The existing carbon dionide oystem located in the cable
and the new carbon dionide oveten to be inotalled ' :he Swi-
Koum ire Jesigned to suppreas ' deep-seated cable fire. i1he ‘wit
gear Poom Co, System v (.l aleo serve as 4 manually operated S . kup
(or second uﬁot) for the cable ve..t,

Both systems are fully avtematic and operate (n similar
mannevs, Both eysteme incorporete o Counting Zone Module CZ-10,
Upva the receipt of each of three successive alaree, an output
signal 1s cent {rom the module te initiate @ pre-programsed,
sequential emergancy response fumction., The firot detector aler® wil.
provide alerw eignele et the @ain and local Pyrotronico pansl .
ihe second detector alev® wiil cluse all aseocisted f.:: dempers
and gecure roca exhawst fang. The third detector alage will
initiate the CO, ayatam, following e J0-second alava and evacuation
time delsy., Inlication will algo ba provided at the mein and
svcal ovrotronice panel that the syste® has been activeted.

References

a. PO's 12849, 12850

b. PDCR 79-6, Switchgear Room/Cable Vault »02 Suppressinr

Conoumer Fire & Safety Drewinga & Operating Manual
Pyrotronice Dravings & Upersting Manusl
Cardox Operation and Sarvice Manuwsl

CuB'e 587, 1362, 1366, 1506, 1317, 1587 & 15874

Volt=Ohm HMotar
Megger
Detecror (lonigzation checkar)

Tuolo (as required)




5. Ptgrg.u;g;g,!

.. Inestallation Procedure for PDCR 79.4
complete except as notod in the 147
riocedure

L. hilt Supervisor notiiied prior to start
cf testing

¢, Circults (hecked for shorte and grounde

4. Automatic solenoid valves electrically
d'ecor.ected ‘rom CO2 Syste~e

e, Power to panels connected and energized by
authority of Pyrotronic's Field Eng. only

f. Warning signs have been posted

R. All cable penetrations sealed in accordance
with FDCR 79«05

h, anual swiccnes are 1n ..AL yoBLLIUNS

8 All wires to Dampers in Switchgear Room and

Ver{ {vd § At~

-

. A />
R Ki/m
SR Aiip
JZ@__ }.{._’//'
FR A
FR_ Aym

R Kfbe
2 Yoo

Cable Vault Room and the CO. Solencid Valves
oust be discunnected : é ﬂ Z’/}'

6. Prcc!utinnl

&, Caution shall be exercised to prevent the
accidental discharge of ~ither coz Svsten

b. Cvlinders are to remsin disconnected four
all testing addressed by this procedure

NOTE: A functional test of the Switchgear Rong

vill be provided by & separate test

procedure.
7.0 Tegt Procedure
A, Cable veuit

it
1. Wires checked for continuity and nuondm _&/ﬁ
/

2. Check all detector. and record infor-
mation on Attachment A

3, Simulate a fire cendition on a first
.st*ctut

8, Verify local panel goes
into alare

Pr Yo




Simulate o fire condition on a second
dateccor

8. Verify exhoust fan (SB7-)) shuge
doem

‘erify receipt .. 24 vBC Signal at
the folloving BTL leads:

Cedle Vault/Computor Roes
doapars (2)

Exhauet Fan (SEP-)) dampor
Bactery Room 'Cable Vaule Dampare (3)

Hain and local panele vemain in
alemn

d'amulato 8 five comdition on & third
detactor

Main Panel alerae for CO

diecnarge :

Cardox Systad rocaives eigael to
oparate

Local elarme trip (swdio & viewal)

Folloving J0-second svacuation dslay,
CARDOX System trip eigaal Lo et
solenvid

Clear agll alarme and peset Pyrotronics
Contrel Pamel

Plece manual ewiteh in INITIATE Positios
ad verdlfy stape 3, 4, & % taka place

Rotwrs eviteh to HORMAL Poaiticn amd
repast etep &
#

Bapeat stepe 3 & 4

Place menual evicch ia ABORY Positien

& a«a
Sieulate & fire condition oo @ thisd
detector ané verify aystom doeo 2a8 8v4p

Return maouel switch to HOGRAL Position
and vepeat otap 6

Infoerm Shife Superviser that teating in cthe
Cable Vavlt Arsa 1 ecmpleta




3. Swuch..«_;“‘\y_p

R Wiites checked for continuity and X
meRgcred -
K heck all detectors .nd reco*? [ntore vt
mation on Attachment B /Y
. Simulate a Iire condition on 3 (1rst
detector gt -
a. Verifv local panel gres into ,
alarm i
b Verifv main pane' goes into aiarm SRR
- Simulate a fire condit'on on a second . 8l
detector Wile” P X Mg . Al
8. Verify exhaust fan shuts down ’4,'/7.' / % .
b. Verify receiot of 24 VDC Sigicl at .',' g
the damper LIL leads i ./? / %’ /e
»
re €.  Main and local panels remain {n * - Vo
e o A ,'/ ¢ 4
* - slare o' I ¥
e oy d» fiig
Sy A&b‘ ’ t
oY 2 a 5. " Simulute & fire condition on a third
Lo A eﬁ“ d:lector 2
- > 4 l(ﬁ‘
- ~
“«* 4 Py o 8. 4ain Psnel alarms for CO: f:}) U .

{!,L
l’ 1
Lokt discharge
r

f b, CO, Syst @ receives signal to
[A‘ Y operate C‘ZJ_Q e od .

7 ; /
. AL ~ ¢, Local alarms *rip (audio & visua! ° L T

{ d. Thirty second evecuation time delav
[ ad ') times out and tirp signal [ )
|\1(

initiated VR VA ee

6. Clear all &', « and reset Pyrotrouics

»
Control Panel /ﬁfg R

7. Place manual switch in INITIATE Post*{inn j“v T8
and verify steps 3, &, 6; take place 7/ TN
8. Veturn switch to NORMAL ®osition and )/‘/*‘ ¢ b

repeat step 6

———
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o 2

9.  Repeat steps ) & & qd. L A/ oy

10, Place manual svitch {n ADORT Position .22 /‘-' § A

¢ st -

11, fimulete o fire ¢ dition on a third

detector and verify systes does oot - i
trip _,Z[ R J iy,
2. Return manual switch to NORMAL Position "
and repeat step 6 g‘h A", po
g i, Actuate selector switch for second -t /
shot to Cable VAult _z&_l_’;'{ ’
2. 8. Local and Main Panels go into g
aslarm PR /\7(’//“
b. Local slare (audio and visusl) trip )—-
R
S -
¢. Cable Vault Exhaust fan trips /7 IW/'
d. Isolation dampers ETL's receive el L 7
sigoal N A
e. Swilchgear Directional Valve to 2
:
Cabla Vault tripe after 30-second }'/ 7 'L, 7
evacustion time delay / ’
3. Clear all slarms and reset Pyrotronics i .
Contrel Panel bl J/~ 2 / % ”~
Acceptance Criteris
' a '
8. All detectors ‘unction proper!y _M— / ‘{’ o~
. All sndules in the Pyrotronics Panels “ e
operated properly W01 AR P Y
€. Systeus opersted according to iatended - s
design A
Pinal Comditioms
6. Control Heads and Directional Valves and 7, 1
Dampers comnected to ~~ntrol systems /7T / A’/”
' v/ 7
b. Systeme energized in operating mode j/: 1 A

Shifr Supeirvisor notified that CO, Systeme ;-r‘ 15
are oporable : AN




10. Bvaluation

An acceptance reviev of the completed test resulte

by tne cognizent individuale shall be performed ,Em
" w/, ;e

xet® ‘
Attached 4. . n
/ ' .
Prepared 3 M Nete 2
P y s - '&%——
Keviewad for OQA Hold Pointe_ Nrom

y 4
ESS Review -~ A "‘,‘ D é Date__ -/ -~
Implementing Dept, Head u‘_‘g- Z L":_‘__L Date - .+ =«

PORC . I . SRR

”
Plant Superintendent
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. MAZARD Ayl S 03 o B4l Nt o= PROPOSAL NO. LR /o'l
L= AESY T
tombysi bie meoleriel . o8 No
DRAWING NO. INSURANCE REF. NO.

S -
Effective bfll'ﬁ ‘L. COx Srerepe
: Discharge| Flow Rate ™ Sob ™
MAZARD EFFECTIVE DISCHARGE PERIOD, DESIGN FLOW RATE Period |ite por ma v oreg

AND STORAGE REQUIREMENT (n soconds) |  lawal | Tesols Tote's

TOTAL FLOODING (TF) - Requirement u.?ﬂ.’:.a.m. €O,
Minimum flow ro1e 1o echivve . % within minutes , | J

-
Discharge Period, Dosign Flow Rute ond Storoge . . . . . . “ o L'.l,’)(' a1 A0 ) n| 28 7 ¢
NOTE Devign flvw Rote musi equel of rcoed minimum fiow sete

°. ' s
LOCAL APPLICATION (LA) . ‘."‘F p
Minimum effective discharge pericd ~ 30 seconds . . . . . . . . . *'9 e
Plus high temperoture condition . . . , . AR LI ‘ K } ; i &
IR Y 4 5 50+ 5.5 5 acha i A O R L T e W
Effective Olo:'wige Miricd erd Bisign Mow Rule al
. Plus 40 % for Hiyh Pressure Systom Storoge e Bl i R W 1.40 \L
COMBINED LOCAL APPLICATION & TOTAL FLOODING e
(From LA ond TF 1igurer obove) "L SR '
locol Application, . . ., ... . T L L L T T i T L — Ty, &
Yool Fleod bs. COp x, 72 16s. €Oy within L._ﬁ g
Effetive Djscharge Poriod und Design Flow Rote oL rmeN
EXTENDED DISCHARGE L TR T
Initiol Dischorge Period and Design Plow Rate. . . ... .. | &%
Extended Dischorge Period ond Design Flow Rote . ., ., . .. 2
FINAL DISCHARGE PERIOD, DESIGN FLOW RATE AND STORAGE (2272 || %2

" ' 8
MAZARD REQUIRES D __ = /2.2 1b. Cylinders (2520 _1bs. €O1) for MAIN BANK .
end T lb. Cylindors [ 1bs. €COy) for RESERVE BANK ¢ .+

. ¢
, ' .
.l “‘...: . Ac h .

" 3
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UNITED STATES 1)\4

s A ‘
i Y gl NUCLEAR REGULATORY COMMISSION nyf""”
X REGION |
Y, 8 ALLENDALE ROAD
Seeet” KING OF PRUSSIA. PENNSYLVANIA 19408
MAY 18§ 1369

Docket No. 50N

g |
Vermont Yankee Nuclear Power Corporation @@ja “!’/;!:‘fl‘

|
ATTN: Mr. Warren P Murphy
-

Vice President and Manager
%14 gf’O;:rations y N 2 6 1989
, Box 16
Ferry Ro:d W. P, MURPHY

Brattieboro, Vermont (05301
Gentlemen:
Subject: Inspection Report No. $0-¢71/89-04

This letter refers to the routine safety inspection of your Fire Protection
Program conducted by Mr. A, Krasopoulos of this office on March 20 -

March 23, 1989 at the Vermont Yankee Nuclear Station, Vernon, Vermont.

Mr. Krasopoulos discussed the findings of the inspection with Mr. J. Pelletier
at the conclusion of the inspection. The findings of the inspection were
further discussed in a telephone conversation between Dr. W. Johnston of NRC
Region | and Mr. R, Pagodin of your staff on April 21, 1889.

Arcas examined during this inspection dre described in the NRC Regfon I Inspe:tion
Report which is enclosed with this Tetter. Within these areas, the inspection
consisted of a selective review of procedures and records, interviews with
personnel, and observations made by the inspector.

Based on the results of this inspection, 1t appears that one of your activities
was not conducted fn full compliance with NRC requirements, as set forth in the
Notice of Violation, enclosed herewith as Appendix A, The violation hdas been
Categorized by severity level in accordance with the "Genera) Statement of

Policy and Procedure for NRC Enforcement Actions," 10 CFR Part 2, Appendix (.

You are required to respond to this letter within 30 days and in preparing your
response, you should follow the instructions in Appendix A. This vinlation refers
to the operadilfty of the carbon dioxide suppression systems in the cadle vault
and in the diesel fire pump day tank room,

The responses directed by this letter and the accompanying Notice are ot

subject to the clearance procedures of the Office of Management ang Budget as
required by the Paperwork Reduction Act of 1980, PL 96-511.

SOttt Lof7



MAY 3§ 1888

yernont Yankee Nuclear 2
Powar Corporation
Your cooperation with us in this matter is appreciated.

Sincgraly,

/,"‘_—_—' /l_"'.} > o
foowan P TR T
Thomas T. Martin, Director
Division of Reactor Safety

Enclssures:
i. Appendix A, Notice of Vivlation
2. NRC Region ! lmspection Report Number $0«271/89-04

Ce: w/enc):

J. Weigand, President and Chief Executive Officer

J. Pelletier, Plant Manager

J. VeVincentis, Vice Prasident, Yankee Atomic Electric Company

R. Capstick, Licensing Engineer, Yankee Atomic Electric Company

J. Gilroy, Director, Vermont Public Irterest Research Group, Inc.

G. Sterzinger, Commissicner, Vermont Department of Public Service

P. Agnes, Assfstant Secretary of Public Safesy, Commorwealth of
Massachusatts

Pubifc Document Room (PDR)

Local Publie Document Room (LPCR)

Nuclear Safety Inforsation Center (NSIC)

NRC Resident Inspector

State of Mew Hampshire

State of Veroont

Companwesalth of Massachusetts




APPENDIX A
ROTICE OF VIOLATICN

Vermont Yankee Nuclear Power Corp. Docket No. §0-271
Vermont Y.nkee Nuc ear Station License No. DPR-28

As & result of the inspection conducted on March 20-23, 1989, and in deComgdance
with the "Gerers) Statemsns of volicy any Procedure for NRC Enforcement Actions".

10 CFR Pirt 2, Appendis € (Enforcement Policy 1988) <he follewing vislation
was dentifien:

Tectnical Specifizatior 3.i3.0 r.QUIres thit the cardon Cloxide fire
suppression (CO2) systems 'ocated in the cable vault and diesel fire pump
Cay tank room shall be operadle whanaver eguipment in the area proteczted
Dy the systems {s required to be cperadle. The technica) specifications
require a continuous tire wateh if the 02 svitem 10 the catle vault s
inoperable and an hourly fire watch 1f the COZ system in the fire pump day
tank room {s inoveradble.

In 2 letter to NRC cated January 51, 1977, the litenvee stateg that the
carben dioxide systems at Vermont Yansee were cesigred tn meet the require=
ments of the 1977 National Fire Protection association (NFPA) SLtandard 12.
NFPA Standard 12 Section 1o7.3 specifigs that the insta)led carbon gioxide
systems shall De tested and the tests parformed shall Le adeguate to ceters
mine thet the systei has deen properly insta)led 2nd vil} function as
intended. The (02 systems are cesigned to achieve a 50 percent concentra-

tinon. In the cadle vault, this concentration must be meintained for ten
minutes.

Contrary to the above, &s of Apri) 21, 1989, <he CO% systems in the cable

vault and ‘n tne diese) fire Pump day tank room had not Leen cemonstrated

to be operatie, in that no te<ts had been performec of their capability to
reach and maintain design concentrations of CO2, ard the appropriate fire

watches had nov been implemerted.

This 15 a Severity Leva) IV Violation (Supplement 1)

Pursuant to 10 CFR 2.201, Verment Yonkes Nuclear Power Corp. 13 hereby required

to tubmit to this affiee, withia 39 days of the date of the letter transmitting

this Motice, a written statement or euplanation in reply. including: (1) The

regsons for the violations; (2) the corrective steps which have been taken ang

the results achieved; (3) corrective staps which will bs taken to avoid

further violations; and (4) the date when full compliance will be achieved. S 3104
Where good cause fs shown, consideration will be given to extending this ENY 9
response time. fopd { O




Report No

Docket No

License No.

Licensee: vermont Yarkee Nuclear Power Corporation
RD & "Box 169

Perey Roag
ratt'edoro, vermont 05301

Facility Name: Vermont Yarkee Nuclear Power Corporation

Inspection At: Vernon, Vermont

Inspection Conductes: March 20-23. 1989
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Inspection Summary Insoection on March 20-23. 1989 (Report No. 50-271/89-04)

Areas Inspected: This "outine unanrnounced inspection reviewed the adequacy
and implementation of the licensee's Fire Protection Program. The inspection
included reviews of the following program aspects: comdustible materia)
control, housekeeping conditions, surveillances and testing performed on fire
suppression and detection equipment, and fire brigade training. Alse, a

wa lkdown of fire suppression systems. in particular the cardon dioxide
suppression systems 1n the cable vault and switchgear rooms, was performes.

Results: The faspector fdentified a violation regarding operabilicy of the
carbon dioxide system in the cadble spreading room. Fellowing this inspection,
the NRC resident inspector fdentified a similar violation regarding the
operability of the carbon dioxide system in the diese) fire pump day tark room.
The operability of these systems was not demonstrated during performance of the
initial acceptance tests for these systems. Additiona) concerns were identifieg
regarding housekeeping congitions, in particular the practice of erecting
comdustible structures adjscent to safety related buildings, and the cepth of
engineering fnvolvement in fssues affecting the Fire Protection Program,




Persons Contacted

Vermont Yankee Nuclear Power Corporation (VY)

*J. Pelletier, Plant Manager
*R. Pagodin, Tecrnica) Services Superintendent
*0. Girrofr, Sr. Quality Assurance (QA) Engineer
E. Taintor, QA Coordinator/Fire Protection Coordinator
"R. Wanchyk, Operations Superintendent
*R. Moschella, Electrical Engineer
P. Johason, Electrical Engireer
*R. Gripparai, QA Supervisor
"M, Mettell, Engineering Support Superviser

unitec States Nuc'ear RezJlatory Commission (NRC)

ﬁ d
G. Grant, Sr

*Oenctes those present at the exit meeting.

Followup of Previoys Inspection Findings

g:‘:sc;),v'g‘at‘:ﬂ_(EE-té'Dl) Lack of Emergency Lights in the Contro! Room,
Terys Catwa k ang Fire Area FA-RB-5

The NRC fdentified the violation of 10 CFR §0 Appendix R, Section I!1.J in
that emergency lights were not installed in the above areas.

The licensee installed emergency lighting units in the Contro) Room prior
to the NRC team leaving the site. For the Catwalk area the licensee
requestec an exemption from the requirement because the area contains
lighting units powered from the Emergency Diesels. The NRC granted that <
exemption. Fire Area RB-5 was re-examined by the licensee by turning off
all lights in the area to determine the 11lumination levels provided by

the existing emergancy lighting. The illuminztion was found to be
a?eouate. The above actions satisfy the NRC concerns and this ftem is
closed.

(Open) Unresolved Item (£8-04-02) Fire Stops in Reactor Building

The NRC fdentified the concern that the fire stops fastalled o provide
fire break zones were inadequately fnstalled. These stops were insta)led
in § to 7 foot strips on both sides of each fire break area. The correct
way of fnstalling the fire stops would be to fnstal) the fire retarcant
thry the entire length of the fire break., The licensee committed to have
the fire stops installed at the first opportunity. The licensee stated
that they were urable to complete the engingering work associated with the
fire stops, therefore, the fire stops will not be installed during this




outage. The engineering work involves an evaluation of the electrical
Lray SeiSsmic supports to assess the impact of the additiona] weight fren
the fire retardant. This mogification wil) O¢ completed by the eng of
1989 calencar year. The )icensee, mearwhile, has in place, roving fire
watches,

(Closed) Urresolved Item (88-04-03) Cireuit Coordination

Ouring the circuft coordination review of the Appendix R program, the NRC
team observed that coordination curves and enalyses for the 120V AC ang
125V OC circuits were not availadle. The licensee scknowledged the coordi-
hation and cocumentation concerns and commitied o finalize the analyses.

The analyses were completed and the inspector verified the time=curreng
characteristic curves for the 120VAC ang 120vDC circuits. The breakers
dre adecuately coorcinated excent for the breaker of valve Vi0-17 operator
This valve 1s used for containment isolation 1n series with valve ViD=
Une of these valves wou'ld remain closed because power cadles for Vio=17
ang VI0-18 are routec through gifferent fire areas, therefore, a single
fire could not disadle both valves. The inspector hed no further
questions. This Ytem 15 closed.

(Closed) Unresolved Item (88-04-04) High Impedance Fault

The NRC team identified that the analysis of the effect of high impecance

faults on a)) electrica) Power sources required for safe Shutdown was
incomplete. The licensee completed this analysis and the inspector
reviewed 1t with regard to fault congitions, assumptions for analysis,
Oreaker set points and safe shutdown operability for 120V AC, 125V DC ang
480V AC circuits. The documentation corcerning high impedance fault
antlysis has been completed. Based on this review, the inspector conclyded
that there is no high impedance fault concern and the safe shutdown load
power supplies are adequately protected.

(Closed) Unresolved Item (88-04-05) Inadeouate Fuse Protection

The NRC inspection team conducted a review of the common enclosure
associated circuit conecarn to cdeterming the adequacy of the glectrical
isolation protection. The team observed that 12 AWG conductors were
protected with 35 Amp fuses instead of the required 30 Amp fuses. Tre
of the above concern. The 12 AWG
yethylene insulated cables rated
at 90°C continuous full Voad cperation. The emergency overload rating for
this type of cadble 15 40 Arp at 130°C up to 100 hours, which fs sti))
sbove the rating of the protective fuses. Based on the discussion with




the Ticensee's staff and review of the licensee's analvsis, the ingpector
concluded that the 35 Amp fuses are adequate to protect the 12 AWG
conguctor cadles. This ftem 15 reso)ved.

Controls of Combustibles and Ignition Sources

The licensee has in place procedures that control the introduction of
combustidles and flammables in safety-related areas. The licenmsee also
has procedures that control the use of fgnition sources such as from
wglding, cutting or grinding operations.

The plant inspection Dy the inspector did not icentify any unacceptad!
congitions.

Equipment Maintenance Inspection and Tests

The inspector reviewed severa) surveillance and testing procedures to
Cetermine whether the )icensee has developed an adequate surveillgnce
maintenance program that assures the functionality/operadility of the
fire protection equipment.

In addition, the inspector reviewed test records to verify compliance with
applicable Technical Specification (TS) requirements. A violation was
identified as follows:

The inspector reviewad the carbon gioxide (CO2) systems installed in
the cadble vault, switchgear and diese] fire oump Cay tank rooms to
verify that each system is capable of performing 1ts regquired functio

Wi w iV

This review involved a system walk=down and a review of the test ang

survefllance procedures established to assure system operability.
The applicadble 1icensing requirements 4150 were reviewsd.

icensing Requirements

The C02 systems are required By License Condition 3.F which states
that an sutomatic CO2 system be provided fn the cable spreading raom
(also referred to as the cable vault), the switchgear room and the
diesel fire pump day tank room. The CO2 systems listed above are
required to be operable by Technical Specification 3.13.0.

The Ticensee 1n a lotter to NRC dated January 31, 1977 from J. French
to V. Stello committed to abide By the 1977 National Fire Protection
Association Standard No. 12 (NFPA 12). This letter specifically
states that the CO2 system in use at Vermont Yankee was designed to
meet the requirements of NFPA 12. NFPA 12 is the guide for the
cesign and installation of CO2 systems. Section 1+7.3 of this
standard specifies that the completed system shal) be tested to
Cetermine that the system will function as intended. The NRC has
dcopted the recommendations of NFPA 12. This is stipulated in
Appendix A to Branch Tecnnical Position 9.51.




The CO2 system design was reviewed Oy the NRC and wes fdiscussed in
an NRC Safety Evaluation (SE), supporting License Amendment 43,
dated Janvary 13, 1978. The SE states that the gesign of the

(02 system fs acceptadle because it can provide S0% concentration
' the cable vault and maintaia this concentration for ten minutes.

The C02 concentration and duration of concentration mentioned above
ere requirad for the effective extinguishment of deep seated fires
that covld oaccur 1f o fire started 1R aress such as the cable vault
hovsing electrical eouipment.

Procedure and Records Review

The inspector reviewed the procedures which ensure that 1f a fire
occurs 1n the areas protected by CO2 the propar alarms would
dctivate, the ventilation dampers would close and the system would
cischarge. The licensee also has procedures verifying that the
cesign quantity of (02 15 avatlable at &!) times. The review of
these procedures g1d not identify any unacceptable conditions.

The ‘nspector reviewed tha (02 System acceprance test records to
verify that the system can deliver the 50% of CO2 concentration for
10 minutes. The licensee preseried to the inspector the test
results of the fyl) gistharge test conductad in the switchgear

room. The licensee could not locate the records for tests for the
other areas. However, they committed to sesarch for the test records
for these areas. The fnspector indicated to the licensee that {f

these tests were not performed, the system oparability must be
verified by & test.

Regarding the switchgear room test, the licensea indicated that this
test Tdentified 2 condition where the concentration was not
maintained at 50% for the entire 10 minutes in some locations of the
switchgear room (high in the ceiling). On the advisa of their vengor
they made system modifications to improve the mixing of the CO2 so
that this problem could be aliminated. The modifications included

&N adjustment to the discharge valve timing to slow CO2 injection,
They also made provisions for the ventilation dampers to stay open
for five minutes to address roem over-pressurization concerns and
improve mixing of the CO2 1n the reom.

The HRC on Apri) 21, 1989 informed the )icensee via telephone that
since the CO2 test records for the cable vault and the diesel fire
pump day tank rooms had not bean found and since imadequate evidence
exists to verify that the system would function as intendad, the
system must be assumed inoperable and the compensatory measures
specified in the Technica) Specifications be placed in effect. As 2
result of that call the licensas commitied to declare the systes




fnoperalle and estadlish fire watches in accordance with the

Technical Specifications. Since compensatory measures for an inopere
able CO2 system were not in effect when this geficiency was identified
by the NRC, this was a violation of the Technica) Specifications
(Violation 89-04-01).

5.0 Quality Assurance (QA) Augit Review

The fnspector reviewed the QA audits of the Fire Protection Program. The
dudits were found to be thorough. Audit finding were adequately resolved.
No unacceptable conditions were identified.

6.0 Fire Protection ;ngwnﬂugng MQUH!;!Ngn!

The fnspector observed activities that affect the Fire Protection and
noted the following:

1. The fire annunciator panel 1s located in the Security Room (SAS)
within the control room. The security monitoring pane! that was
recently installed was placed right up to the Fire Pane) making
panel surveillance and testing difficult,

. The licensee did not complete the work of the fire stops mentioned
fn Section 2 of this report. The need for these fire stops was

‘dentified fn February 1988. The licensee must now erect scaffolds
anc do the modification work in the Reactor Building when the plant
is at power,

3. The NRC, during the Appendix R inspection, could not verify the
adequacy of the communication system because using walkie=talkie radios
in some plant aress could adversely effect the plant. Walkie-talkies
would be used for communications to shutdown the plant from outside
the Control Room 1f a fire forced Control Room evacuation. The licensee
committed to determine plant conditions for which use of the communi=
cation system 1s acceptable. The licensee reviewed the communications
system and determined that the system would not perform adequately in
certain areas. The licensee corrected the problem by installing an
antenna to enhance the radfo signal. The corrective actions are
adequate.

The above ftems are examples where the engineering group did not perform ‘
4 thorough job fn the Fire Protection Area.

7.0 Fire 8r1j|dg Tr91n1ng

7.1 Procedure Review

The inspector reviewed the fire Brigade Training program to verify
that this program includes:

. a. Requirements for announced and unannounced grills;




Requirement for fire brigade training ang retraining at
prescrided fregquencies;

Requirements for at least one dril) per year to be performed on
a “Dack shift" for each brigade;

d. Requirements for maintenance of training records.
No vnacceptable congitions ware identified.

Records Review

The inspector reviewed training records of fire dDrigade members for
calendar years 1988 and 1989 to ascertain that they hed attended the
recuired guarterly training and participated in a quarterly drill,
&nc recefved the annua) hands-on fire extinguishment practice. The
inspector noted that all fire fighters have received the required
trairing

However, the fnspector observed that the licensee's procedures allow
prospective fire brigade menbers to be on the fire brigade without

the inftfal hands-on fire fighting practice. The concern 15 that

personnel without firefighting experience can be & member of the

brigace. The licensee explained that the initial “1ive" fire fighting
training usually takes place during the warm weather months, The

‘nspector verified that the licensee makes every effort to quickly

qualify new fire fighters. This effort aven includes sending some of

them to fire Acacemies as far away as Texas, but the procedures stil)

alTow memdership in fire brigade without that training. At the time

of the inspection, every member of the brigade had this training,

The l1icensee was told of the concern and they committed to review it.

This 1n an unresolved 1tem, (89-04-02). The inspactor also noted

that the licensee's record=keeping 1n this area can be improved. The T1-fX4 j
licensea's staff nad a problem locating the required records but ‘
vitimately the records were found.

8.0 Fagility Tour

The inspector examined fire protection water systems, inclugding fire
putnps, fire water piping and distribution systems, post indicator valves,
hydrants and contents of hose houses. The inspector toured accessible
vital and nonvita) plant areas and examined fire detection and 2larm
syslems, automatic and manua) fixed suppression systems, intgrior hose
statfons, fire barrier penstration seals, and fire doors. The fnspector
observed general plant housekeeping conditions and randomly cheched tags
of portable extinguishers for evidence of periodic inspections. No
Ceterioration of equipment was noted. The fnspection tags attached o
extinguishers indicated that monthly inspections were performed.




9.0

No unacceptable conditions were fdentifieg. However, the inspector
observed the following conditions requiring resclution by the licensee:

Housekeeping /Hazard Contro)

The inspectc: obierved that the licensee installed large wooden
structures outside but next to the Reactor Building. These structures
although temporary have been there for more than a year. A fire in
these structures could affect the plant. The structures have no

smoking signs but the inspector observed cigarette butts on the
floor.

The inspector also observed the licensee's practice of storing

combustible trash next to the training building. The inspectors

otserved a large nile of wooden pallets and other combustible trash

stired near the building. The inspector expressed the concern that a
igerette from passers=dy could fgnite these combustidles.

within the Control Room, the inspectors observed that spare breathing
air bottles were stored on the floor. The inspector noted that these
bottles represent a missile hazard to people and equipment

Penetration Review

The inspector while in the cable vault fnspecting the integrity of

the fire seals noted that in the Northwest cormer of the room, 4§
sound of air Teakage could be heard. This sound was later determined
to be air leaking from the Reactor Building to the Contre) Structure
via an apparent'y degraded penetration seal. That determination was
made by the licensee. A work request to repair the sea) was issued
while the inspectors were still on site.

Unresolved Items

Unresolved items are matters for which more information is required in
order to ascertain whather they are accepteble, violations, or deviations.
An unresolved item {s discussed in Section 7.0.

Exit Interview

The inspector met with licensee nanagement representatives (see

Section 1.0 for attendees) at the conclusion of the inspection on March
23, 1988. The fnspector summarized the scope and findings of the
inspection at that time. The inspector alse confirmed with the licensee
that the report will not contain any proprietary information. The
licensee agreed that the fnspection report may be placed in the Public

Document Room without prior licenses review for proprietary information.
(10 CFR 2.790).

At no time during this fnspection, was written materia) provided to the
licensee by the inspector.




YVERMONT YANKEE
NUCLEAR POWER CORPORATION

/\"X\'\ Ferry Roac. Brattioboro. VT 08301.7002 ..:BW 8952

NN D) ENGINEERING OFF CE

SBOMAN STREE"
BOLTON a2y vat
808 Tr947

June 16, 1969
U.$. Nuclear Regulatory Commigsion

Hashington, D.C. 20885
Attention: Documant Contrel Desk

Refarences: 8) Licenze Neo. DPR-28 (Decket We. 60-291)
®) Letear, USNAC to VVYNPC, WVY 89-108, dated 3/18/89
¢) Letter, VYNPC to USNRC, BYY 09-48, doted $/2/69

Dear Sir:

Sublect: Response to Inspection Report 89-04, Notice »¢ Violation

During a routine safety inspection of Veraont rankee's firg protgection
progrem concucted on Harch 20-23, 1909, & vielation of NRC FEQUITEMents was
ioentified. Our response to this vielation '8 provided below,

VIOLATION Technica) Specification 2.13.D rFeQUiIres that the carbon dioxide
fire suppression (CO3) syscems located in the esdle veulR ang
giesel ?ire pump dey cank room shall e operable whenever equip-
ment 1n the erea protected by the systams 18 reQuired to de
opersble. The technical specifications rFeQuUire 8 continuous ¢ire
watch 1¢ the COp system in the cable vault ig ineparedie and en

hourly fire weteh 1¢ the €02 system in the fire PuUMp day tank room
18 'nhoperable.

In &8 letter 0 the MRC deted Jenvary 31, 1677, the Yiesnsee
Btated that the cerdben diexide syatems B¢ Vermomt Yankeg ware
designed o ®set the requiremsnts of the 1877 Netione) Fire
Protaction Assceiatien (NFPA) Standerd 12. WPFPA Scandard 13
Section 1-7.9 speeifias that the ingtalled cardon dionide systems
8hall bo tested and the tests parforzed ghall De adequate to
detareing thet the systee has been properily frstelied amrd wil)
function as intended. The €0z systems are 9esigned te schieve a

80 percent comcentration. in ¢the cedle veult, this echesntration
BuBt Do Maintained for ¢en BiNULSS.

Contrary to the sbove, &g of April 21, 1989, the €Dy systems in
the cable voult and in the diese) fire CuBp day cank rooe had mot
basn desonstrated to be OperaRle, in that me tents hed Bean per-
formed of their capability to Peach dny maintain design con-

centrations of CO3, and the epprepriate 7ire watches had not been
12p 1emenied.

Thiz is a Severity Lov@i IV Vielation (Supplement 1)

E90%7 O061-




VERMONT YANKEE NUCLEAR POWER CORPORATION

V.S. Nuclesr Regulatory Commission
June 16, 1989
Page 2

RESPONSE

Following & carefu) review of the 1977 National Fire Protection Association
(NFPA) Stangerd 12, we have found nothing to indicate that a Full Discharge Test
18 required. Based on that Feview, we disagree with the conclusion resched in
the Inspection ReLort and, based on the following information, respectfylly
Fequest that this Notice of Violation be withdrawn,

The Inspection Report specifies Section 1-7.3 of (1977) NFPA Standarg 12 as
the spplicable section. It reads as follows:

“1-7.3 Approval of Installations. The completed system sha)) be tested by
Qualified personne) to meet the approval of the suthority having jurisdic-
tion. These tests shal) be adeauate to determine that the system has been
properly installed and wil) function as intended. Only listed or approved
tquipment and cdevices shal) be used in the systems."

We believe the initia) testing, periodic inspection and maintenance
gescribed in Section 1-11.1 of NFPA Standard 12 is applicable since initial
testing of the CO; system is at iSfue. Section 1-11.1 resds as follows:

"1-11.1 A manufacturer's test 8nd maintenance procedure shall be providecd
to the owner for testing and maintenance of the eystem. The procedure
$hal) provide for the initia) testirg of the equipment as well as for
periodic inspection ang maintenance. "

Both of these sections are further explained in the Appendix A Explanatory.
Of particular note is Section A=1-11.1 (Testing of Systems) of the (1977) NFPA
Standard 12 which does not specifically require 8 ful) discharge test. Item 1§
reads as fo)lows:

"15. Test

A, Puff test, minimum for acceptance.

8. PN discharge test as required by owner,

C. Full discharge test recommended when hydrostatic test is
required."”

In recent conversations with the NRC staff, we were told that the NRC is
the “authority having jurisdiction" and that the NRC requires a fu)) discharge
test of the COp systems in sccordance with NFPA Standard 12, thus we are in
violation of Section 1.7-3 of the Standard. We are unable to find a reference
to support the steaff position. We 8gree that had the NRC desired at that time
of installation to fulfill into the role of “authority having jurisdiction,"”
then certainly this role would have been fulfilled by NRC. Hoxever, at the time
of ascceptance testing, Vermont Yankee had no indication that the NRC intended to
assume this role, thus we assumed the role of "authority having jurisdiction.”



VERMONT YANKEER NUCLEAR POWER CORPOR ATION

V.S, Nuclgar Regulatory Commiggion
Juhe 16, 1989
Pege 3

Section A-1-11.1 of wWFPA Stangerd 12 sistes that @ pu?t 2@t 18 the mimimum
for ecceptonce; whieh vermont Yenkae has performed., Further, the Standard ing: -
catas that & ful @ischarge test 18 at ¢he diseretion of the owner. Since
Vermont Yankee is the ewner ang hag net reauired & ful) discharge tese, this
BeCtION was clesrly met.

He heve also reviewsd leter vergions of WFPA Standerd 12 end egree that, ¢
the system were instal’ee today, & ful) gischarge test would be reQuired. The
g1fference in the 1977 code versus leter code revigiens, however, ¢lesrly
OsMONStrates o change in reauirenents which further supports our contention hat
@ Tu1) discharge test was mot Fequired 0 meat the 19717 code. vernont Yankee
has not been notified By the NRC of eny changes to FeQulatery requirements that

would necessitote our compliance o 8Ay version of the WFPA standards other than
the 1977 NFPA Stengare.

Although Vermont Ysnkse gisegrees with the stpdf position regarding the
'Aterpratation of NFPA Stangard 12, w2 have been FeBponsive to NRC comecerng. At
S8i1gnificant cost 0 Vermont Yonkee, we declared the subject COy aysioms in-

operable and estab)ished the 8Dpropriate fire watehss. The Diess) Fire Pump
Room COp system ¢yl G@ischarge test has bsen setisfectorily completed ang the
System wes declared operadle., A continveus fire wateh ig in plece in the cable
vault slthough the System remaing functions). Complete COMPensatory measures

ware préviously submitted in Vermont Yankee's Specisg) 30-Dey Roport (Reference
8).

The specitic issue invelved ig whether vermont Yankee has comp)ied with the
testing required for the epplicevle Fire Suppressien Systems in aceordance with
the 1977 RFPA Stengarg 12, We firmly Delieve that wo hove @@t this standarg,
8ng that the existing Yenkee are fully eperadle.
Besed on the sdove dis YOuUr eonclusions thet we sre

At8. Thus, we respectfully
Fequest that the subjest Motiee of VioTation be withdrawn, Agditienally,

pending MRC apprevel, Ve~mont Yankes wishes te deciare the Cable Veult €03
Bystea operebla. We wily, NewOVEr, @ontinye e Da réponsive to MRC'a concerns
rogerding the Cadle Yault €0z system. Therefors, after declering the sudjeet
€Oz system opeianis, Vermont Yenkse wil) @8cedlish @ once per hour fire wateh,
Further, Yersent Yankee wij) eonduet a full diseharge test of the Cable vault

co§ Bystem 385 goon as practicable but me leter tham the end of the next sche-
duled outage.

He are awsre thet the issue ef operability of €0y systeas with resnect Qe
fuil d@igeherge testing stenderds 15 a recent Region I eonearn with ether 1iesns
8608 88 =a1l as Vermont Yenkee. At YOUF convenionce, wo w=ould be willing te

Reet with spprepriate Region ! personme) en this 18sue O ¢iseuse our gpecific
situation,




VERMONY YANKER NUCLEAR POWER CORPOR ATION

U.S. Nuclesr Rogulatory Commiggion
June 16, 1909
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He trust thet the sbove information 18 sufficient to address the 183ue;

however, should you heve any Quastions of desire additiona) informetion, pleese
feel ree to contect ue.

Very truly yours,

VERMONT YAWNKEE NUCLEAR POWER CORPORAT I ON

gzv/éigag, //é? -
Harren P, yﬂrphj$77 Cj’

Vice Pregidgent and
Haneger of Oparationg

/@R

€C: USNRC Regiona) Agminigtrator, Region !
USNRC Resident Ingpector, VYNPS
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UNITED STATES
MUCLEAR REGULATORY COMMI 1101
AEQION |
476 ALLENDALE AVUAD
KING OF PAUBBIA, PENNSYLVANIA 10608

AUG 21 19889
NVY 89-172

Docket No. 50-27) RESP@NS‘B%UW

Vermont Yankee Nuclear Power Corporation L.Q.Tﬂ“@mblﬁ‘( o
ATTN:  Mr. Warren P, Murphy

Vice President and Manager dvetr botian
of Operations
RD S, Box 169
Ferry Road
Brattleboro, Vermont 05301

Gentlemen:
Subject: Inspection 50-271/89-04

This refers tc your

letter dated June 16, 1889, in response to our letter
gated May 18, 1509,

Your letter requests withdrawal of the violation pertaining to testing of C

ms. No new in‘ormation was provided to the NRC in your response letter
deyond that previously provided in support of Inspection 89-04. Section 1-7.3
of (1877) NFPA standard 12 specifies that tests be conducted to determine that
the C02 system will function as intended. Your staff had not performed tests
that demonstrated tha: the C02 systems would achieve a 50 percent concentration

and maintain the concentration for ten minutes in the specified areas. Accord-
ingly, we have concluded that the violation is valid,

We note your statement that NFPA Standard 12 does not specifically reguire a
full Cischarge test. We agree that it does not specifically require a ful)
discharge tes., however, it does recuire that you demuiascrate through a test
that the system will function as intended. Tiis means maintain the design
concentration for the specified duration. To our present knowledge, no other

test will demonstrate this fact. We will entertain an alternate
patablished ¢t , S te -

It 15 our understanding, that pending your performing tests to establish that

the C02 systems will function as intended, a continuous fire watch 4- posted 1n
the subject area 1n accordance with the requirements of the technica) specifi-
catfon. Further, we understand you plan to perform a full dis

Rl the cable vault LOZ svste 8% --:Afﬂ“,ﬁw cticat
of the next scheduled outage.

t "__77'1,7 _*’.7_ 9




AUG 21 1888

Vermont Yankee WNuclear
Power Corporation

Your cooperation with us is appreciated.

Sincerely,

it s

Bruce A. Boger, Acting Director
Division of Reactor Safety

cc: w/enc):

J. Weigand, President and Chief Executive Officer

J. Pelletier, Plant Manager

J. DeVincentis, Vice President, Yankee Atomic Electric Company

R. Capstick, Licensing Engineer, Yankee Atomic Electric Company
J. Gilrcy, Director, Vermont Public Interest Research Group, Inc.
G. Sterzinger, Commissioner, Vermont Department of Public Service
p

. Agnes, Assistant Secretary of Public Safety, Commonwealth of
Massachusetts

Public Document Room (PDR)

Local Public Document Room (LPDR)
Wuclear Safety Information Center (NSIC)
NRC Resident Inspector

State of New Hampshire

State of Vermont

Commonwealth of Massachusetts
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MEASURING AIR LEAKAGE RATE BY THE TRACER

DILUTION METHOD'

This standard s issued under the fxed designation & 741 the number immediately following the designation INdwcais the
year of oﬂrw adopuion of. 1 the €ast O revision. the year of last revision. A number in parentheses indiates the year of law

reapprove

1. Srop2

1.1 This practice describes a standardized
technique for measunng air change rate In
buildings under natural metcorological condi-
tions by tracer gas dilution.

1.2 This pracuce shall not b2 used to deter-
mine the individual contribution of various
building components 10 the air change rates of
a building.

1.3 Thas is a practice that requires a knowl-
edge of the principles of gas analysis and in-
strumentation.

1.4 The current state of the ant does not
possess analylical techniques 10 exirapolate
precisely measured awr change rates 10 me-
teorological ¢onditions different from those
prevailing during measurement.

2. Summery of Practice

2.1 A small amount of tracer gas is intro-
duced into a structure, thoroughly mixed. and
the rate of change (decay) in tracer concentra-
tion s measured. The air change raie can be
determined {rom the decuy rate of tracer con-
centration with respect 1o ume. On-site mete-
orological conditions are measurzd concur-
rently.

3, Sigmificance

3.1 Air leakage accounts for a significant
portion of the thermal space conditioning load:
it can iniroduce ouidoor air conlaminanis ia_
conditioned indoor air. and 1t can diluie indoor-
generaied contaminants, thus detracting from
or providing for sccupant comfon.

3.2 Air leakage rates are difficult 1o predict
analytically because they are functions of
building tightness and configuration, inside-

outside temperature differences, wind speed
and direction. quality of workmanship in con-
struction, and numerous other factors.

3.3 This practice allows measurements of air
leakage rates. In applying the results of ths
practice 1o the design of buildings. it should be
borne in rind that the air leakage characiers-
tics of a structure are affected by building
operation, maintenance, and the resistance of
the building components (0 detenoraton.

3.4 The air leakage rate of a building is hard
1o quantify, as it depends on so many variables
The most direct way is Lo mzasure it under the
field conditions. The tracer dilution methad
has been proven o be an effecuve way of
measunng the air leakage rate. ‘The fan pres-
sunization method provides an indirect way (0
relate the air leakage rate or air tightness (o the
leakage area of a structure.

3.5 The fan pressunzaiion method has sev-
eral differences from the tracer dilution
method. It can be used 10 compare the relatine
air tightness of several buildings. It can be used
10 identify the leakage source and rate of leak-
age from different components of the same
building envelope. It can be used to determinc
the air leakage reduction for individual retrofu
measures applied incrementally to an existing
buniding.

3.6 When the abrolute air leakage rate »

" This praciice »n under the junsdution of ASTM (om
mittee E-6 un Performance of Building Construcuions and
the direct respensibility of Subcommitiee L Ub 41 on Infilia
twn Performances

Current edinion approved April 25, 1980 Published As
gus 198
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aeeded. the tracer dilution methed should be
used over 3 wide range of wind velocilies and
indour and outdoor temperature differences.
However, the measunng equipment and lech-
niques are relatively complicated for the tracer
dilution methou, and the daia analysis and
correlation are more involved It 15 best 10 use
the fan pressurization method for diagnosuc
purposes and resolve the absolute air leakage
rate with the tracer dilution method.

4. Descriptions of Terms

4.1 air leakage raie—the volume of air
movement per unit ume, in this specific sense,
across the boundary of the building envelope.
This movement includes flow through jounts,
cracks, and porous surfaces, or both.

4.2 infiltraion—air leakage rate into a build-
ing space.

43 exfiltration—air leakage rate from a
building space.

4.4 air change rate~air leakage rate in vol-
ume units per hour divided by the building
space volume with identical volume units (nor-
mally expressed in air changes par hour, ACH
or ACPH).

4.5 (racer gas—a gas that can be mixed with
air and measured in very small concentrations,
making it possible to detect air movements and
measure air change rates.

4.6 building space—the volume of a building
that exchanges air with outside ambient air. In
most cases, this volume is the ueliberately con-
duiioned space within a building, generally not
including the attic space, basement space, and
attached structures, unless such spaces are con-
nected to the hesting and air conditioning sys-
tem, as a crawl spuce plenum.

4.7 building envelope—the extenor shell en-
closing the intenor space.

S. Apperatus

$.1 The description of apparatus in this sec-
tion is general in naturc and any equipment
capable of performing the test measurements
within the allowabie tolerances 1s permitied
An appendix 1s provided which documents
both tracer gases and their measurement instru-
mentation wh. " have been used in tracer di-
lution studies

5.2 Major Componenis.

5.2.1 Tracer Gas Monitor—A device 10 mea-

sure whichever iracer gas is used in the study.

$2.2 Sampling Neiwork—A network con-
sisting of tubing, tubing junctions, 8 pump, and
possibly an aspirator. This network is used to
draw samples from remote locations within &
structure, blend them, and bning the blended
sample 1o a convenient place for analysis. In
general. it is best to avoud plasticized tubing
such as vinyl and use coppar, stainless steel, or
possibly polypropylene or nylon. The expen-
menter should be aware that surface absorption
within the sampling network can be & major
soWRce of confusion in any concentration decay
measurement.

5.2.3 Syringes- -Usually disposable syringes
are used 1o inject gas samples when the tracer
gas monitor is @ gas chromatograph.

3.2.4 Circulating Fans—Fans are used 1o cir-
culate air within a structure. They should be
capable of circulating air over 360°. Ogcillating
or hassock fans are preferred.

5.2.5 Metweorology Stations—A ponable me-
teorology station that records wind speed and
direction, outside temperature, and, if avai-
abie. relative humidity, is used 10 obtain op-site
meteorological dais.

5.2.6 Boromeier—A device 10 measure local
barometnic pressure is required. If one is not
available, barcmetric pressure from the nearest
wealher station is obtained for the ime dunng
which measurements are performed. These
data are corrected for any elevation difference
between the weather station and the test siruc-
ture.

5.2.7 Tracer Gas—A cylinder or container
of gas chosen from among those listed in the
appendix is necassary as a source of the tracer
used in the test.

6. Saflety Precautions

6.1 The maximum allowable concentration
in air for each of the tracer gases that have
been used for tracer dilution air leakage mea-
surements is provided in the appendix. Under
no circumstances should this concentration be
exceeded. Good experimental practice is 10 en-
sure that the maximum allowable concentra-
uon of the particular tracer 1» less than this
maximum by at least a factor of four. Under no
circumsiances should the mital tracer gas
concentration exceed the OSHA time-weighted
average for subsiances included in the latesi
OSHA-conirolled gases list

1361
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7. Procedure

71 The assuraption underlying the tracer
£9 measurement of air change rate is that for
perfect mixing with sieady air flow, the loss
raie of tracer gas concentration conforms 1o the
exponential dilution law, that 1s. the loss rate
or dilution of an escaping gas is proporuonal
10 1s concentration. Mathematically. this as-
sumption leads 10 Eq |. A detailed derivation
and discussion of this equation are contained
in Footnotes D and G 10 Table Al

Co Coe™™ ()

where:

C = tracer gas concentraiion at time (.
Co= tracer 3as concentration at time = 0,
I = air change rate, and

I = ume.

7.2 Injection and Mixing of Tracer Gas— Al
one or more points in the test structure. release
an amount of tracer gas sufficient w produce
an easily discernible response in the gas-mea-
sunng instrument. The location of release is
governed by the location of air handling sys-

lem(s) or mixing {ans in a structure with no air-
handiing system. This release can be done with
a disposable syringe filled with trecer gas

7.3 In a building with central heating and
air condidoning system(s). the main fan(s) is
operated continuously. Introduce tracer gas
Into the main supply or return duct(s) prefera-
bly in the vicinity of the main fan(s).

74 Leaks in the ductwork system may pro-
duce an incremental increase in the air leakage

aie. There are two methods 1o assess this legk-
age (See 74.1 and 7.4.2 below.)

74.1 Afer beginning & test, as in 7.3, operate
the main fan(s) only for initial mixing and
shortly before sampling.

742 Use ponable fans for mizing after ini-
lating a 168t as in 7.3 Perform the remainder
of the test 88 in 7.5

743 Comparison of the air leakage deter-
mined by 74.1 or 742 and 7.3 indicates the
leakage due to ductwork.

75 Inabuilding without central heating and
air conditioniig system(s), release tracer Bas al
one or more points within the structure. Use
fans 1o curculate the air and mix the gas. Take
care not 1o affect the pressure disiribution
within the structure. Open all doors connecting
contiguous living spaces.

8 Samipling

1 Before taking gas sampics. allow at least
Y miun fon tairing

X2 To test for homogeneity in tracer gas
conceniration. thke samples from a number of
building spaces. When concentrations differ by
less thian 5 % of the average concentrstion
measured within the siructure, begii: momtor-
Ing the decay of tracer concentration. In a
residential structure, two or more samples from
widely separated locations are required. In
mulustory structures. (wo widely separated
samples per floor are required.

8.3 Tracer samples m2y be measured at a
single central location by taking individual
samples (grab samples) at & aumber of distinet
locauions, or by drawing sampies from a num-
ber of locations through a common network
(mulupoint sampling)

63,1 When mulupoint sampling is used,
place sensors at sirategic points within the test
structure and feed 10 a central Measuring ter-
minal. For methods that analyze air with a
single measurement device, use a sampling net-
work 10 bring blended air samples 10 the ana-
lyzer. A diagram of a sampling network and a
sampling junction is given in Figs. | and 2.
Note that if the dilution rate in different rooms
or floors is difigrent, samples drawn by this
method yield air leakage rates slightly less than
the true average rate. For example. if one of
the rooms or floors is leaking air at twice the
rate of the other (I ACPH and 0.5 ACPH).
analysis of the blended samples of the two will
lead 10 an aw leakage rate estimate about 4 %
lower than the true average rate.

9. Calibentien

9.1 State the method of calibration of the
gas analyzer. If the analyzer is not provided
with a manufaciurer's calibration, perform an
on-site calibration. Use standard mixtures of at
least two different concentrations in the range
anticipated in an aciual 1gst.

10. Calkculation
10.1 Rearrange Eq | as follows:
1. G
l= ; In ? (2)

where: :
C = measured time-dependent concentration,
C. = concentration at 1 = 0,




e

(hr erar

/= wr change rate, and
[ = line
Equation < is the staning point for several
Pieans of calculating air change rate from con-
Cenirution and time measurements

102 Graphical Meihod—Plot the natural log-
arithm of concentration on a linear scale
against ume in hours on a inear sczle The
measurements should fall on a straight line
with time, provided the air change rate remains
constant. Scatter of ponts is expected and a
straight line may have 1o be faired in the “best
fit” sense. A minimum of three points over | h
should be used to determine this straight line.

10.2.1 On the siraight line determined
10.2, pick two points with coordinates (C,. 1)
and (€. 1,) where C, is the concentration at
ume i Calculate /, the air change rate, as
follows

nC,~InC,
B e v
h~h

i )
This technique is illustrated in Fig 3.

102.2 This method lends itself quite nicely
10 field study of the data, since one can easily
plot the log of concentration as a function of
time. It is less sensitive (0 errors in concentra-
tion than other methods. It has the further
advantage that a graph provides a visual dis-
play of any departures in the exponential decay
law. So long as the data fall on a reasonably
straight line, one has confidence that the data
obtained are valid within the assumptions nec-
essary for the validity of the tracer dilution
method. One cavear that should be observed
during any measurement interval is that the
data points used in determining in air leakage
rate should encompass the mean winds ob-
served dunng the course of the measurement.

10.2.3 When many data points are obtained.
a least-square computer program is used to
calculate a best fit 10 the straight line

10.3 Finite Difference Method—Caliculate
the air change raie after each sampling using
the finite difference form of Eq 2. as follows.

lote | C

. | —— @
V(e = 1) " Cinr "

where:

L = lcakage rate,

V = room volume,

f, = time at ith interval, and

C. = tracer concentration at ith sample inter-
val

For measu-ement over N sampling intervals,

one muy form a mean and standard deviation

s follows:

Mnal-!-%tl

= TN
Standard deviaiion = §, = \’——N-‘-_—Il-)-/— (5

The air change rate. / = L/V, is “best fit" to
the sample values of this parameter. The best
fit tor / 1s the mean. and is determiied from
the test dala in accordance with Eg 5. This
metkod has the advaniage of simplicity, but it
15 very sensilive 10 errors in concentration or
the effects of poor mixing. especially when
short sampling intervals are used.

104 Decav Time Method—Concentration
decey usually occurs quickly. This faci aillows
for a rapid means of esumating /. For example,
with time measured in minutes, the time for
one ha!f of the initial concentra.ion 10 decay is
noted as 1, and the / estimate is given by
41.59/1,2. Similar ratios are given for other
decay fractions and are shown in Tabie |.
These rauos are simply computed for C/C,
tauos of %, %, %, etc. The measurer has o
record the time that a dasired ratio is encoun-
tered.

11. Report

1.1 The repont should include the infor-
mation listed. As much of this information as
possible should be included to facilitate com-
panison with other data at a later time.

LLLL Measuremen: Characterization:

* Air Muxing: Method of initial mixing and
method of maintaining mixing during
the measurement if one is used

* Air Sampling: Location of sampling site.
sample interval, initial sample ume,
method of sampling ‘

* Tracer Gas: Type. initial concentration,
method of introduction

* Detector: Type and method of calibration

* Type of Calculation: Finite difference. de-
cay ime, graphical. least square

H.1.2 Meteorological Conditions:

* Location and height of meteorological mea-

surement ’
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Wind speed and direction (both maximum
and average)

Temperature and measurement technique

Barometnc pressure and measurement tech-
nique

Relauve humidity or wet bulb temperature
and measurement technique

11.1.3 Test Space Characterization:

Structure Type: Residential, commercial, in-
dustnal, other

Location of Structure Relative 1o Proximity
10 other structures (give type) and road-
wWays

Description of surrounding terrain (give
type, that is. gullies, mountain, mounds,
cliffs, etc.)
Structure onentation and elevation rela-

tive 10 items above

Windows. Type, dimensions, aumber. locs-
Lion in tes\ spece

Doors: Type. dimensions. numbez. Jocation
In 1est space.

Walls: lnienor and exievicr

Noticeable areas of leakage

Location of chimneys, vents, and other such
specified opening

Type and capacity of heating, ventilation,
and air-condilioning sysiems

TABLE ¢
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1114 Test Space Operating Characterisiics:

Doors: Open or closed

Windows: Open or closed

HVAC System: On or off

Vent Fans: On or off

Special Circumstances or Charscteristics:
Occupied. unoccupied

Indoor temperature and measurement tech-
nique

Baromeinc pressure and measurement tech-
nique

Relauve humidity and measurement tech-
nique

12. Precision and Accuracy

12.1 At present, insufficient data exist for
purposes of precision and accuracy aetermina-
ton. A reasonable estimate of the uncertainty
in @ given air change rate determination is of
the order of 10 % or less.

12.2 Note that the air change rate is a strong
fun ..on of indoor-outdoor temperature differ-
ence and wind speed and direction. When in-
\erpreling or comparning air change rate data,
the fact that a pressure and temperature de-
pendence does exist should be borne in mind.
Ii can have a strong effect on the results.
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APPENDIX

Al SUMMARY OF TRACER GASES USED IN AIR LEARAGE MEASUREMENTS

ALl This appendix presents a compilation of

Eau\ and associated instrumental technigues that
ave been used (o perloem air leukuge measurements

as well as a wable of (vpical hackground levels of these
gases Note that some of these gases may not be
suitable for use under preseni-duy guwdelines for
health and safety Nevertheless these gases are pre-
sented for histonica!l completeness

Al2 In general. the desirable charactenstics of a
Lracer gus are
* Meusurable at very low concentrauions

TABIR AL

Inert. nonpolar, and not absorbed

Nonwonig, nonallergenic

Nonllammable and nonexplosive

Easily and inexpensively measurable

Not g normal sonstiuent of air

Measurable by a technigue that s free of inter-

ference by substances normally in air

No single gas fullills all these condiuions

ALY 1t should be emphasized that the measure-
ment of 3ir change rate by the tracer dilution meihod
15 independent of which tracer is selecied

Gaves ond | echnigues for Tracer Dituion Mot

Mauimum
Allowah,
Meawrnng A {

NS APPTS Convenira
on in A

Traver Ivoi/voly

Katharometer 4

Hydrogen thwer NI

CLpionive
hman

Helium Katharometer '

Carbon nirared
monos ahorpion heat
e of atmorpuon
medsurement
gas
chromaiograph
followed by
reduction o
methane and
mezwrement
with Name
WONZELN
detevtor’

inirared
amorpuon
gas
chroemuatograph
with thermal
sonductivity
Jetedtor

Sullyr elentron
heralluo- capure’ * . gas
fde ;humm.‘urh

50 ppm

Cuarbon
dionde

Nt intramed

darplon

2% ppon!
(R IS

Tame wization \
detevtor’ “\
Chromatograph
wilth Hamw
LERLLEEN T P 1)

C TN

b thany thowgr
ephnive

linnty

O.voo

Minimum
Detestabie
s Conenira-
uon. ppm

Chemical Inen:

T L
Vtiogy ness

Commenis

nontosg

extremely
reactive in
presence of
orygen and
heat o Neme

ACArEstne

can be dangerous
when evposed
W open tlame

Nanimable or
evplosive in
presence ol
oxygen and
heat ¢ Name

nonreactive

can also react
with ovsgen in
AN sullem
concentration
may exphnde
when e\posed
W opan tleme

LU TRTNR

combines with
hemoglobin
0 prjuce
asphynia

nONtUAK very solubie o

waler

chemually inen
when pure

When heated 1o
JELomposiiion
[BA LN SFS TV
My products
mas e fonmed

veny solubly in San dorm
witer eaphinine
MnuIes i wir

Moy evplde 1n
Mesnee of

ontongg

will burn when
eypuned 1o
Hamw | agen and

boat or Namy
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TABLE ALY Contmusd

Mazimum

Allowahie Minimum

Measuning Appara- Deteviabie Chemical Inen-

] o +
- Coneentre: o0 iro- Torolgy o Comments
uon m Air
(vol/vol) i o

infrored S%(lowar will burn when mey explade 1
sbsorption” explosive eaposed 10 presence of
himn) flame oxygen and

heot or Name

"Dk ) B ~Measurements of Ventilation Using Tracer Gas Technigue.” Weating. Piping. and Air Condiioning Jowraai,
HPHOAM. Vol 23. No 5. May 1950, pp 131 - 137

Scoblenie. C W. and Achenbach P R. “Design and Performance of & Poneble Infiliration Meter.” ASHRAE
Trantactiont ASHTAG. Vol 69 196). pp 58 - Jeb

Elins. H R. and Wensman. C. W . “Natural Venulation of Medern Tighily Consirucied Homes " Poper presenied at

Amencan Gas Association-Institute of Gas Technology Conference on Natural Gas Research and Technology. Chicago. Ili..
Feb 28 - March 3, 1971

UMill ) E. and Kusuda. T. “Dynemic Characierisics of Air Infiliration.” ASHALE Fransections. ASHTAG, Vol 81,
Part | 1975, pp. 168 - 185

* Drivas. P 1. Simmonds. P G .. and Shair. F. H. “Expenmental Characienzation of Ventilstion Sysiems in Buildings.”
Environmental Science. and Techmology. ESTHAG, Vol 6. No. 7. 1972 pp. 577 - 643

*Hame. D T.. et al. “Automated Instrumentation for Air lafiliration in Buildings.” Ceaier for Environmental Studres.
En,mﬂ'mg Quadrangle. Pnnceton University. Pnnceton. N.J.. Repon No 1)

Hunt €. M. and Treado. §. J.. “A Protoiype Semi-Automaied Sysiem for Measuring Air Infiltration in Buildings Using

Sullur Hexafluonde as a Tracer Gas.” Nanonal Bureau of Siandards Technical Note HV8. March 1976

 Prado. R.. Leonard. R. G.. and Goldschmidi, V.. “Measuremant of Infiltration 1n & Mobike Home." Purdue Uni-
versity Repont

" Poner. K. and Volman. D F.. “Flame lonization Dstection of Corton Monor:de for Ges Chromaiographie Analysis.”
Analvtical Chemistry, ANCHAM, Vol 4. No 1. June 1932, pp 748 - 729

Y Lidwell. © M. “The Evaluation of Ventilsuon.” Joural of Hygiene JOHYAY. Vol 58. 1980, pp. 297 - 303

* Howard. J 5. “Venulauon M n H and the InNuence of Wall Veaulaton.” Commonwealth of
Australia. DBR Repont No. 347, Building Science. BUSCBE. Vol 1. 1966, pp. 251 - 257

Sax, N. L. Dongerous Properties of Indusnal Maioriais. Third Edinon. Von Nostrend. New Vork. 1908

¥ Occupational Exposure 10 Anesihenc Gases and Vapors Depanment of Health. Education and Welfare (NIOSH). U. §
Government Prinuing Office. Washingion. L. C.. 1977

“ Janssen. ) E. Torborg. R. H., and Bonne. V.. "Measuremeni of Heaung System Dynamics for Compulauon of Sensoral
EMcwncy.” ASHRAE Transactions, ASHTAG. Vol 83, 1977
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TABLE ALl Atmospheric Cunstituenis

Average Tropospheric  Typical Indour and Urban
Compound Background Concentra-  Ambuat Concenirations.  Aathropogenic Sources References

t1ons. ppm ppm
M, 0s 0s "
He 82 52 "
(€4 0.1 $-50 combustion "
Cco, 320 30- 5000 combustion <
N.O 0) 0.3-several ppm combustion "ee
Ethane 15x10" 01 incomplete i
combustion
Methane 1.3 2.5 . wcomplete b
. combustion
SF, [ 10! teiephone as
. switching
slations

A Williamson. S F . Fundamenials of Air Pollurion Addison-Wesiey. Reading. Mass. 1973

* Prerotis. D and Rasmussen. R A “Combusiion 4 a Source of Nitrous Onide in the Aimosphere.” Geophysical Research
Letier. GPRLAJ. Vol d No 51976, pp 615 - 61%

“ Rasmussen. R A Drasnec. J.. and Pierott. ©. "N, O Analysis in the Aimosphere via Electron Capture-Gas Chroma-
tography " viical Research Letrer. GPRLAJ. Vol ) No 10 October 1376, pg CIERE 1}

“Wess. R. F.. and Craig. M., "Production of Aimosphenc Nitrous Oxide by ombustion.” Geophyswal Rasearch Letter,
GPRLAJ, Vol 3. No 2. December 1976 pp 751 - 76)

€ 4w Quakity Crueria for Hidrocarbons. Navonal Air Pollution Control Association Publication No. AP-64. U § De-
paniment of Health. Cducaton and Welfare. Washingion. D C.. 1970

' Rasmussen. K H.. Tahen. M. and b.abol R L. “Giobal Emissions and Natural Processes for Removal of Jaseous
Pollutants.” Warer. Air. and Soil Poliunon. WAPLAL Vol 4 Margh 1975 pp 13 - o4

“Lillian. D. Singh. H B Appledy A Lobban. L. Arnis. R Gumper:. R.. Hague. K . Toomly. ). Kazazis ). Antell. M.,
Hansen. D.. Scott, B.. “Atmosphen: Fates of Halogenaied Compounds.” Envwonmenial Scuen: ¢ und Technology. LSTHAG.
Vol 9. November 1975 p 1042

¥ Summonds, P. G.. Shoemake. G. R.. Loveluck. J E.. Lord. H. C.. “Improvements in the Determination of Sulfur
Hexafluonde for Use as & Meseorological Tracer.” Analviical Chemusiry. ANCHAM. Vol &4, No. 4. Apni 1972 p 860

The American Sociery for Testing and Materialt takes no position respecting the validity of any paten: rights asserted in
connection wilh any item d in (his seamdard. Users of this uandard are expressly advised (hat desermination of the validity
of any such patent rights, and ike risk of infringemen: of uch rights. are envirely IAew own responscbiluy.

This siandard iz rubject (0 revivion @t anv time by the responsidie iechmical commitiee ad must be reviewed every [ive vears
and |f mot revised. either reapproved or withdrawn. Your commenis are inviied eurher for revision of this siandard or for addivonal
standards and thouid be addressed 10 ASTM Headguarters. Your commenis will receive careful consideration ai @ meeang of the
reiponsidiv iechmical commitee. which vou may atiend If vou feel thai vour commenis Aave noi received g fair hearing vou should
make your views known (0 the ASTM Commutiee ca Siandards, 1916 Race St.. Philadelphia. Pa. 19105, which w scheduie a
Jurther hearing regarding yois comments. Fauing sati./action ihere. you ma: appeai 10 the ASTM BRoaré of Directors.
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2.0 FIRE PROTECTION GUIDELINES

Overall Objectives

The overall objectives of the fire protection program in & nuclear power
plapt are to:

(1) reduce the 1ikelihood of occurrence of firege;
(2) promptly detect and extinguish fires when they eccur;

(3) maintain the capability to safely shutdown the plant when fires occur;
and

(4) prevent the release of a significant amount of radioactive material,
when fires occur.

General Pecign Criterion 3 - Fire Protection

The Commission's basic eriterion for fire protecticn is set farth in General
Design Criterion 3, Appendix A to 10 CFR Pat 50, which states:

"Structures, systems, and components important to safety shall be designed
and located to minimize, consistent with oth - safety requirements, the
probability and effect of fires and axplosions.

“Noncombustible and heat resistant materials shall be used wharever

practical throughout the unit, particularly in locations such as the
containment and the control room.

"Fire detection and protection systems of appropriate capacity and
capability shall be provided and designed to minimize the adverse ¢’fects
of fires on structures, systoms, and components important to safety.

“Fire fighting systems shall be cesigned to assure that their rupture or
insdvertent operation does not significantly impair the safety capehility
of these structures, systems, and components.”

Guidanse on the implementation of General Lesign Criterion 3 for existing
nuclear power plants is provided in Appendix A ef Branch Technical Position
9.5-1, "Guidelines for Five Protection for Nuclear Power Plants.'

We have used the guidance in Appendix A where appropriste for the exicting
conditions. We have also evaluated aiternatives proposéd by the i1icenses to
assure that the overall objectives outlined iA Section 2.) are met for the

2=1




We find that, subject to implementation of the above
the protection provided to protect safety systems
system operation or fire water damage satisfies
Section 2.1 and is, therefore, acceptable.

described modification,
from the effects of suppressic
the objectives identified in

Gas Fire Suppression Systems

A total flooding manually-actuated hign pressure C0 system protects the
cabie spreading room and battery room. Upon actuut?on of the system the
entire 2800 cu. ft. of CO. is discharged in a little over three winutes. A
50 percent concentration gf C0, is reached and can be maintained for ten

minutes. This is a single sho% system. The power for the system actuation
is from the 120V Vital A.C. Bus. Ventilation dampers between the computer
room and cable spreading room close upon actuation of the COZ system.

We find that the aesigr of the nas fire supprevsion system satisfies the
objectives identified in Section 2.1 and is, therefore, acceptable.

Portable Fire Extinguishers

Portable dry chemical and rarbon dioxide fire extinguishers have been distributed

throughout the plant. The fire extinguishers meet the requirements of the
Naticnal Fire Protection Association.

ke find that the portable fire extinguishers satisfy the objectives identified
in Section 2.1 of this report .4 are, therefore, acceptable.

Ventilation Systems and Breath:.g Equipiert

Normal ventilation systems ar~¢ available in most areas to exhaust smoke.
Howevar, the capability of the exhaust system for smoke removal in each area
has not been analyzed. The 1 censea has proposed to provide portable ventila-
tion units at strategic locations to allow Yire fighters to exhaust smoke

from areas for access. Procedures would be developed for the use ¢f this
equipment.

A sufficient number of self-contained breathing units are provided at the
facility to meet the needs of the operating crew and fire brigade in a fire.
situation. Ten spare bottles zre provided as back-up. The licensee has
proposed to provide a recharging capability or new apparatus which has a

greater service 1ife to insure a supply of emergency breathing air for a
period ef six hours. '

We find that, subject to implementation of the above uescribed modification
to extend the supply of breathing air, these measures satisfy the objectives
identified in Section 2.1 of this report and are, tharefore, acceptable. We
find that, subject to implementation of the above described modifications to
provide portable ventilation equipment for fire fighting access, the means to
exhaust smoke areas satis{y the objectives idept fied in Section 2.1 of this
report and are, therefore, acceptable.




Modifications

The licensee has proposed the following modifications. The plastic ceiling
Tighting panels will be replaced with a noncombustible material. The contro)
roof accese doors will be replaced with three-hour fire rated doors and the
window wili be provided with three-hour rated protection. The combustible
office construction in the control room will be removed and replaced with
one~hour fire rated noncombustible construction. These office walls will
extend to the underside of the roof above and the observation window in the
office wall will be replaced with wire glass and steel frames. The office
complex will have self clcsing Class C fire doors and smoke detectors which

alarm in the contrel room. A Class C fire door will be provided to isolate
the kitchen from the control room.

Portable fire extinguishers rated for Class A fires will be provided in the
control room. Two 100 pound CO. or equivalent Halon extinguishers will be
provided in the control room. ghese units will provide adequate reach and
duration to extinguish fires in the walk=through control boards. The venti-
lation penetrations will be modified to provide three-hour rated fire dampers
in the penetration between the control room and the turbine building. Smoke
detectors will be provided at the opening in the top of the walk=through
control boards and at the ceiling for general area protection. Smoke detectors
will be provided in electrical equipment eaclosures and in the irtake ducts

of the control room ventilation svstem. On detection of smcke, the ventilation
system may be manually trausferred to the recirculation mode.

We find “hat, subject to implementation of the above described modifications,
the fire protection for this area satisfies the objectives identified in
Section 2.1 of this report and is, therefore, acceptable.

Cable S%reading Room
afety-Related Equinment

The cable spreading room is located directly below the control room. The
&rea contains redundant divisions of safety-related electrical cables. The
area provides access to an adjszent battery room. The reactor protection
system motor generator sets are located in this area.

Combustibles

The combustibles in this area consist of a large amount of electric cable
insulation.

Consequences if No Fira Suppre:sion

A postulated fire in this room could involve cables of both redundant divi-
sions. Nonsafety-related cebles nrovide pathways for the spread of fire
between redundant livisions. rhysical separation between redundant divisions

of electrical cables does not assure that fire damage would be limited to &
single division. .




As noted in Section 4.1, the fire protection measu cs for th: cuble s
area, including modifications, do not provide assurance that f.
result in damags to redundant safe shutdown systems. Howevcir, local co

of equipment permits safe shutdown independent of fire damage? in the ca
spreading area.

% wl |

Fire Protection System

Smoke detectors are provided in the area which alarm in the contlrol room. A&
total flooding C02 fire suppression system consisting of 28-100 1b CO cvlinders
is located in the“room. This system is manually actuated from inside“or
outside the area. Two portable fire extinguishers are located inside the
area, and one portable fire extinguisher is located outside Lhe area. A |
station is located outside the area for backup protection. A door provides

access from the service building and a 1-hour fire rated door leads out o .c
the radwaste building roof.

hdeguacy of Fire Protection

An automatic suppression should be provided to insure prompt response to
minimize the potential for fire damage to safety-related systems. A1) cable
trays and risers are of totally enclosed galvanized sheet metal construction
which 1imits extinguishment by fire suppression agents. Installed smoke
detectors would give warning of an incipient fire. Manual fire fighting
could be inhibited due to the arrangement of cable trays in the area and due
to the production of heat and smoke. The ventilation supply is through an
unprotected opening in the wall to the adjacent computer room and poses an

unacceptable fire exposure hazard. The doors and penetrations to the battery
rooms are unprotected.

Modifications

The licensee ha: proposed the following modifications. Automatic three-hour
fire rated protection will be provided to protect the ventilation opening
between this area and the computer room. The access door to the service
building will be replaced with a three-hour fire rated door. A)) cable pene-
trations between this area from adjacent areas will be upgraded to provide
three=hour fire rated protection. The covers will be removed from the trays
to facilitate extinguishment by the CO, system or manual means. Fire stops
will be installed in any cable trays wﬁich connect between different divisions
of safety-related trays. The CO. system will be changed to an automatically
actuated system. Since the desi®  for an automatic CO system has nct beer
completed, a supplement to this raport will address thg method of system
actuation and those interlock festures incorporated to disable the systen
when personnel are working in the area. A C02 system to be provided for

the switchgear room will be used to provide a backup manually actuated
suppressicn system for the cable spreading area.

We find that, subject to implementation of the above described modificatiuns,
the fire protection for this area satisfies the objectives identified in
Section 2.1 of this report and is, therefore, acceptable.
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