
.

i

NOTE:

The following " cable Vault Room Enclosure Integrity Test" was t
'

repeated and performed three times to gather information with the
room in various ventilation configurations. Therefore certain !
steps in procedure sections 5.6,&7 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 ROOM ENCLOSURE INTEGRITY TEST |
|

'

1.0 PURPOSE 1

|

This procedure provides a method to equate Cable vault enclosure i

9termined by the tracer gas and door f an test procedure outlined below.kage to worst case Carbon Dioxide leakage. Enclosure leakage will be |

The |
calculation method provided by NFPA 12A, App. B, 1989 edition makes it possible
to predict the level of the descending interface of the CO2/ air-mixture with
respect to time. This calculated value provides a conservative prediction of

,

the CO2 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. In

j 1977 the system was upgraded to an automatically initiated system with second
shot capability provided from the west switchgear room. The system was not
discharge tested for design concentration as such a test was not required 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 require a full
d Recently, the NRC, claiming the powers of the Authority Having

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

In the response to 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 rire
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 developing 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 the 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

j was then reviewed by the membership of the NFPA and approved by them for
inclusion in the 1989 cdition of the code.;

In cases where a substantial differential pressure exists across the
bound 6ry of the enclosure additional test methods are required. In this case
the differential pressure across the Ceble Vault - Reactor Building wall may be
as auch as 1 1/2 inches of water. To ensure that this boundary of the'

enclosure it, leah tight, a tracer gas test will be conducted prior to the
Enclosure Integrity test. The_ tracer gas test wil?. ensure the integrity of the
cable Vault - Reactor Building wall thus guarenteeing the validity of the model
usod in the Enclosure Integrity test analysis.

I
1
,

- .- . - -- . _ - . . -- .- - - --
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.

To coot the recont NRC intorprototion 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 I

t the Cabis Vault CO2 system is p ysically capable of providing and |
-

ntaining a CO2 concentration of 5 % CO2 (by volume) for a period of ten :

utes. In the event that these criteria are not achieved, further evaluation |
will be performed with the potential for the performance of addit al
Enclosure Integrity tests.

2.1.1 The Engineering Support Department is the organization with 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 equipment will be t

provided by Vermont Yankee.

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

2.1.6 In support 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
(machanical equipment, piping, and electrical control equipment) 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
cro designated as vital Fire Barriers. These walls provide protection from
fires which may occur outside of the Cable Vault. Additionally, 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 vault.

! 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

|
,

/-Aghin seven minutes. The design " soak" time at 50% concentration is ten
g jutes. The design calculations are documented in Reference 3.8.

i

|

'
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|

Tho discharge of CO2 in the Cablo Vcult raises o potential lifo safoty
consideration. Since CO2 is an asphyxiant, this test procedure addresses
precautions that ensure that a 50.73(a)(2)(x) event (i.e. hampering site l

ldoes not occur. The completion of this test procedure will not
9tsonnel)/olve the actual discharge of CO2.

The initial portion of this test involves the introduction of a tracer
gas to the Cable Vault atmosphere. The tracer gas to be utilized in this test
is Sulfur Hexafluoride (Sr6). The tracer gas will be used in concentrations of
250 ppm or less. This level of Sr6 is well below the toxic limit of 1000 ppm.
The Toxic Gas Monitoring System is not capable of detecting ST6, 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 utilizing the guidance provided in NrPA
No. 12; 1989. This possibility will be examined through a comparison of the
Equivalent Leakage Area as determined by this test with the required free
venting area as determined by the NrPA 12 code requirements. This ensures that

'

sufficient vent area will be available to prevent excessive pressure buildup
within the room during CO2 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
CO2 discharge was 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.

(The controlled ventilation will be provided by delaying the deenergization andpsure of the exhaust fan and damper for approximately three minutes. This
\_ 4 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 89-53), 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 vault will
verify the design capabilities of the total flooding CO2 system.

2.3 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 probability of occurrence of an accident is not increased
in that the Enclosure Integrity test will only 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 theO

. _ . . . .
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CO2 systea will bo discblod, tho syston will still be availcble
for manual activation. This will provide an equivalent 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 way
affect the operation of equipment powered or controlled by cables
or components located in this area,

and

2.3.3 The probability of equipment malfunction is not increased because
the Enclosure Integrity test only serves to slightly increase the
rooms air presure. hvIther the tracer gas test nor the Enclosure
Integrity test alters the condition or configuration of any
equipment within or outside of the Cable vault room,

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 possibility for an accident of a different type than

O previously analysed is not created in that this test does not
change or modify the intent of the design or equipment
configurations. The CO2 system will remain available for manual

: activation.

and

2.3.6 The possibility 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 m:* gin of safety as defined in the basis for any technical
speci'. cation is not reduced because this test makes no changes
to an-; safety limits or controls.

2.4 Based upon the above this test does not constitute an unreviewed safety
question as defined in 10CFR50.59(a)(2).

3.0 REFERENCES

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

3.2 NFPA No. 12, 1985 edition, Standard on Carbon Dioxide

O Extinguishing Systems

4
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!

!
3.3 NFPA No. 12, 1989 odition, Standard en Carbon Dioxid2 i

Extinguishing Systems i

3.4 NFPA No. 12A, 1989 edition, App. 8, Enclosure Integrity TestO Procedure (attached) i

3.5 " Enclosure Integrity Procedure for Halon 1301 Total riooding !
rire Suppression Systems", January 10, 1989, Edited by casey C.
Grant, P.E.

:3.6 "Cardox" rire Extinguishing Equipment Operation and Service :
Manual

,

,

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

i
3.8 "Cardox" High Pressure Carbon Dioxide Flow-Calculations dated ;

04-02-70
i

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
.

!
4.0 APPARATUS

,

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

:O1 PREREQUISITES
(_) Verified /Date

5.1 Vendor personnel on site. 10- $( 8,

Testequipmentcalibrationdataprovidedbyvendor.[]I (0-1-0,5.2

5.3 rire Control Permit initiated as required by [ )f k-)L 9)AP 0042. (

5.4 Material Safety Data Sheet on file for tracer gas, d 7 Le g t. ae

Securepabytheaircurrentsfromthedoorfan. h)hI
,

5.5 ers and light objects which may be t h -$b ee
affected 1

('

5.6 Place a smoke ejector unit with two. lengths of /I ta -h- Aeflexible ducting in the cable Vault Battery room '/
| prior to beginning the test. (Tech Spec section

3.10.B.2.a)
5.7 Provide the capability for hydrogen sampling of krt veutrolthe Cable vault Battery room atmosphere should the

test exceed 12 hours in length. M(Tech Spech but \TO. Nrequirement, section 4.10.B.2) t

ve.st.eeA m \U M . / /-f
'

5.8 The Security Shift Supervisor has been notified of 4// \0~)l 87the test schedule, p'.

,

,

-- w - -_ , . - _ _ , - . . , - - -
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!

5.9 Verify that oil personnel not involved with this ! [6 3[.aa
test procedure have evacuated the Cable Vault room. l'

(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 I \0-)l 99 i

'

Safety Manual, d ;

6.2 Caution shall be exercised when working in the 4 - 1(- 8,
vicinity of energized circuits. v

.

!
.

f7.0 PROCEDURE
{
'

Ve ified/Date
7.1 Notify shift Supervisor prior to beginning test. (6- $( Sy

7.2 Verify that the cable vault room doors are. closed le h-seand latched. J' |
NOTE

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

O 7.3 Close the valve on the CO2 pilot cylinder. No to- A-s. !.
.

h,
-

7.4 Disconnect the two flexible pipes from the pilotcylinder pipe to the two discharge initiating heads ( ~~. )QAdt b-h-t' ,~

on the CO2 cylinders.

M /8bt[M7.4.a Disconnect leads 13 (red) and 14 (green) on TB2
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. @K4/Jih? '

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 958 cl3)/Mactivate / abort switch in the 1st shot position.

O

- -. - - - - - _--_-
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|

l
'

Vorifythatthofollowinginlotandoxhaustdarpers!)I 10-315937.6
have closed / i

'

a. Computer Room su ply ventilation damper,
s b. Cable vault supp y ventilation fire damper. i

c. Cable Vault supp.y ventilation air operated |
louvers.

d. Cable vault exhaust ventilation damper.

NOTE
,

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

7.7 Position tracer gas / air exchange test equipment-in h*M-$
the cable vault. i I

'

,

t

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

,

hb
;

7.9 Start tracer gas analyzer, calibrate, and /,g_W s :

establish baseline. 4gppr
'

,

47.10 Add tracer gas to air entering blowers until c w 1

| approximately 250 ppm of tracer gas is attained in
the outlet air and level remains stable.i

'
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,

j 7.13 continue test for 1 1/2 hours, or until initial.
' concentration decreases to 50%.

7.14 Secure test equipment.

! 7.15 Seal all supply dampers with poly film and tape. !

. 7.16 Repeat steps 7.10 through 7.13. ;

i
7.17 Upon completion of both tests, purge 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 CO2
system using OP 5981.

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

7.21 Shutdown exhaust fan.
1

( 7.22-Verify that exhaust damper and supply dampers are 3/
closed.-

1__ . -__ __ -.___._______.---__m- - _ - - _ _ _ _ _ . - _ _ _mm._
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7.23 station Socurity personnel ot Door 103. %-M-g,

7.24 open Door 103 and secure in the open position. h to-3( AP |

NOTE

The Enclosure Integrity Test will be conducted by vendor personnel.
7.25 Install door fan unit in the opening of Door 103. M 16- 31 09

7.26 Pressurize room and determine static pressure [ w-$\-99
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) <

U Y{!h7.28 Repeat measurement of static pressure of the Cable I///T
vault. /

7.29 Determine the column pressure as directed by NFPA (0-$l- 6 9
12A, App. B, section B-2.6.1.3. (

7.30 Depressurize the Cable Vault to column pressure. [, ~[ lo-$l-69
7.31 Measure air flow. / I h-h-60,

7.32 Pressurize the Cable Vault to column pressure. [ 16-1|-89
7.33 Calculate Equvalent Leakage Area as directed by [ lo-$( -Op

; / NFPA 12A, App. B, section B-2.6.3.5. [
7.34 Identify leakage areas within the Cable Vault. #//J /M)
7.35 Generate Maintenance Re uests as required to seal M1

those leakage areas whi h will be detrimental to *

the proper operation of the Cable Vault CO2 system.

7.36 The ESS shall evaluate the Enclosure Integrity test 8/A /dfresults and determine if additional free venting '

area is required.

Note:

If 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 required to ensure /W9 s/57
sufficient free venting area. '

WO7.38 Repeat test steps 7.28 through 7.31 to verify the A A' ,ohi/sf
pro er operation of the TM 89-53 and the succesful '

sea ing of excessive leakage paths.

7.39 Secure the test equipment upon completion of the M /o/M/
test.

,& - s ~ u
4 HA W

i
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b../

7.40 ROCova 011 tost OquipO3 frc3 he aul AM\g t~ \e.r o o m . -f., g g,qag - r
> gag \l-St-69. J /.1

c
-t u tt7.41 Secure Door l03 in the closed position. V( \p-1(-89

.

7.42 Reset the activate / abort switch to the Abort [f[ lb- M- M
position. (

duct dampers. M tbf}f !$
f[

7.42.a Restore the ETL's on the sup 1
Independent verification of h s action is -M /03/j'/'Urequired. //

\ 7.42.b Reconnect leads 13 and 14 on TB2 in junction box M fo/1t b l
directly above the Cable Vault panel. Independent'

verification of this action is required. M /o/r//P7
,

7.43 Reconnect the two flexible pipes to the two n R . w .c. ,
I discharge initiating heads on the CO2 cylinders. '

\

'

Independent verification of this action is t.w u;

required.
|

| 7.44 open the valve to the pilot cylinder. e,mded
i Independent verification of this action is u.ut s, L
| required, g

7.45 Check for leaks with a soap solution at the point tu h m
where the two flexible pipes were reconnected in -

,

i step 7.41. Independent verification of this action / \\-4-a, .i

is required.

7.46 Deleted.

g 7.47 Reset activate / abort switch to the Normal position. (0 - $l- SS

9 7.48 Reset Cable Vault CO2 control panel. [ (0-)(- 6 9
7.49 Clear all alarms from local panel. [ ~[ (0-$\-89

; 7.50 Clear alarm from Control Room panel. \o-St- M
7.51 Verify that Computer Room supply damper has 34,,d./d/h?

reopened.

7.52 Verify that the cable Vault supply damper and air JO/1 'MJ t
operated louver have reopened. ~ '

7.53 verify that the Cable Vault Exhaust damper has J bL 'D! EIreopenec.

7.54 Notify Shift Supervisor that the test is [[I \0-3( < B_5
complete. (

8.0 DATA

Verified /Date
8.1 verify that all required data was collected. (o ')t-BsO

|
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3.3 NFPA No. 12, 1989 odition, Standord on Corben Dioxido
Extinguishing Systems

O 3.4 NFPA No. 12A, 1989 edition, App. 8, Enclosure Integrity Test
Procedure (attachod)

3.5 " Enclosure Integrity Procedure for Halon 1301 Total riooding
Fire Suppression Systems", January 10, 1989, Edited by casey C. '

Grant, P.E.
.

t

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 i

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 1

,

4.0 APPARATUS
f

4.1 Enclosure Integrity Test Equipment (provided by RETROTEC) +

,

4.2 Tracer Gas analyzer (provided by VY)
: .

Verified /Date
r 5.1 vendor personnel on site. Il7 R-0(- 8 9

5.2 Test equipment calibration data provided by vendor. [ !I R-01-99
5.3 Fire control Permit initiated as required by R-0(-83

AP 0042. '

5.4 Material Safety Data Sheet on file for tracer gas. !/ ' M-ot - g e

5.5 Secure papers and light objects which may be / I h -o t - Be
affected by the air currents-from the. door fan. /

5.6 Place a smoke ejector unit with two lengths of [J/ tt.o(-83
flexible ducting in the Cable vault Battery' room /~
prior to beginning the test. (Tech Spec section jh.4 *
3.10.B.2.a) dd " ,4

4s.

Jo+Y)' hf
r

/U5.7 Provide the capability for hydrogen sampling of
the Cable Vault Battery room atmosphere should the-
test exceed 12 hours in length. Tech Spec

No(m b w te.aneda.x M *.10 W .r9qu(rement, sect:.on 4.10.B.2) .Ven$\at a- resw so at \9'50 W j i

5.8 The Security shift Supervisor has been notified of C R-a-93
the test schedule. '

. - - . - ._ _ ___ _ _



5.9 Vorify that 011 parsonnol not involved with this ll-o("8f
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 Q-D\-93
Safety Manual. t

6.2 Caution shall be exercised when working in the R-0(-81
vicinity of energized circuits, p

' 7.0 PROCEDURE

Ve ified/Date
7.1 Notify Shift Supervisor prior to beginning test. R- o|-89

7.2 Verify that the Cable Vault room doors are closed 4 l\-o\- 89
and latched. (

NOTE

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

//N7.3 Close the valve on the CO2 pilot cylinder, y n

7.4 Disconnect the two flexible pipes from the pilot ,nAL /e ///D
cylinder pipe to the two discharge initiating heads-
on the CO2 cylinders.

|

7.4.a Disconnect leads 13 (red) and 14 (green) on TB2 JM N N
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. M "! t !II*
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 /ebort switch in the "Second Shot" position.
7.5 Activate the cable Vault CO2 system by placing the

activate / abort switch in the 1st shot position. '

O
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7.6 vorify that the 1. towing inlet and oxhaust datpors R-ot-99
have closed: I-

,

. a. Computer Room su ply ventilation damper.
- b. Cable vault supp y ventilation fire damper.

c. Cable Vault supp y 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 Position tracer gas / air exchange test equipment in R-M-9 9
the cable vault. (

7.8 start tracer gas blowers to ensure complete mixing ((-0\- 8 9
of tracer gas. (

*j 7.9 Start tracer gas analyzer, calibrate, and ll-d-69
establish baseline. I j

7.10 Add tracer gas to air entering blowers until tt-o\-Bs
approximately 250 ppm of tracer gas is attained in /d the outlet air and level remains stable, j

7.11 Maintain blowers in a running state while f /[ u-ot-M i
monitoring and recording gas concentration, f

'

7.12 Ensure thht blowers do not direct flow towards (t- 01 - 09() known openings in the enclosure. I.

7.13 continue test for 1 1/2 hours, or until initial I/7 u-M 89 #
M2 concentration decreases to 50%. I

7.14 secure test equipment, fN WM-99

g 7.15 seal all supply dampers with poly film and tape. ll-Ol-99
-

J 7.16 Repeat steps 7.10 through 7.13. |l OL-6#-
s a
'

7.17 Upon completion of both tests, purge the room of kb re///S'/ ~|
+

I the tracer gas utilizing the Cable Vault exhaust fan.
1

7.18 Remove any poly film which was installed on supply AfA ,,/,/;f j
dampers., j

7.19 seal $ hose leakage areas which will be detrimental . Av Su4/ |
1

to the proper operation of the' Cable vault CO2 p ,,N57system us ng OP 5981.

7.20 Remove tracer gas / air exchange test equipment from I# 0 '[ M
the Cable vault room. 4tuec ,gy

7.21 shutdown exhaust fan. 242 etM j

0 7.22 Verify that exhaust damper and supply dampers are Atb u//99 |.,

closed.
|

T.es * \ 9%,a a 5a */* 6- ^ - 'tc*C=~- .n - $5 has I

'T , g U L W%.nd Wt 50Ye Ce%C,eWM* M $$ a ete4,

b8 $ ton.ka%A e,4 Bo7e s e- e **:'% ar. W * *t
_ _ _ . _ _ _ . __._ _ _ _ _____ _ _ _ _ _ _ _ _ _,
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I

7.23 station Socurity personnel at Door 103. ,#6 ,,/d ;
7.24 open Door 103 and secure in the open position. Acd ///W |

NOTE

Tho Enclosure Integrity Test will be conducted by vendor personnel.

i
7.25 Install door fan unit in the opening of Door 103. /rd y//M

7.26 Pressurize room and determine static pressure fcb f,A/g ,

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 iM O <<4/k 7
'

pressure. (eg fire barrier seal leaks)

7.28 Repeat measurement of static pressure of the Cable A2- D <rd d ;
Vault.

7.29 Determine the column pressure as directed by NFPA <td ,,/M S
12A, App. B, section B-2.6.1.3.

7.30 Depressurize the Cable Vault to column pressure. Nb <</< d ?

7.31 Measure air flow. neQ </f/t t
7.32 Pressurize the Cable Vault to column pressure. r4 n/,4 9

i 7.33 Calculate Equvalent Leakage Area as directed by M O re // 4 9
NFPA 12A, App. B, section B-2.6.3.5. '

7.34 Identify leakage areas within the Cable Vault. <b.) <<//oG

7.35 Generate Maintenance Requests as required to seal A/4 df
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 dCD </MS9 >

results and determine if additional free venting
area is required.

Note:

If cdditional Free Vent area is required, a time delay may be installed on the
Cablo vault room exhaust damper. The ESS shall initiate other processes if
this action is deemed insufficient.

7.37 Install TM # 89-53 as required to ensure // [67 /th
sufficient free venting area.

7.38 Repeat test steps 7.28 through 7.31 to verify the //[/ b N d
proper operation of the TM 89-53 and the succesful
sealing of excessive leakage paths.

7.39 Secure the test equipment upon completion of the /'/[/37 M
test.O

- _ _ _ _ _ ___ __ _ _ _._ .._ _ _ _ _ _ _ _ _ . , _ _ _ _ . _ _
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!
!

? 6' Y |
7.40 R3pDv0 011 tost OguipOOnt frco th3 C0blo VCult M MM </,[Cf |

room. i

7.41 secure Door 103 in the closed position. det udd y fO 7.42 Reset the activate / abort switch to the Abort NO .f d ?
position. yp |

7.42.a Restore the ETL's. on the supply duct dampers. M[66 akt, di /b
Independent verification of this action is Au ra, w !
required. L

'

7.42.b Reconnect leads 13 and 14 on TB2 in junction box h o l d ! C) i
directly above the cable vault panel. Independent /, ,/ ?

I verification of this action is required, f/ 7 .

t

f7.43 Reconnect the two flexible pipes to the two M4 Mp///p I
,

p{ discharge initiating heads on the CO2 cylinders. #p i

; Independent verification of this action is / ig* i .m

required. f h rr
ft 7.44 Open the valve to the pilot cylinder, /w

gg[f{j
,

Independent verification of this action is

Ng gr required.

7.45 Check for leaks with a soap solution at the point
where the two flexible pipes were reconnected in'

step 7.41. Independent verification of this action 3/
is required.

7.46 Deleted.

7.47 Reset activate / abort switch to the Normal position. /N5 h// [8-)
7.48 Reset Cable Vault CO2 control panel. D*Q e4 M F i

i

! 7.49 Clear all alarms from local panel. e ch/FG '

7.50 Clear alarm from Control Room panel. 16 ,,///g 9'

7.51 verify that Computer Room supply damper has MD <//edf
reopened.

7.52 Verify that the cable Vault supply damper and air MD n///i'i :
operated louver have reopened. '

7.53 Verifh that the Cable Vault Exhaust damper has Aeo u/< d f
reopened, i

bD '
7.54 Notify Shift Supervisor that the test is D ,,///D

complete.

8.0 DATA
Verified /Date

8.1 Verify that all required data was collected. \\- et 4,

O -

-

|
1

. - - . . . . .. _ _ _ . - _ _ - . -- - -. -
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*3.3 NFPA No. 12, 1989 edition, standard on Carbon Dioxide
; Extinguishing systems

O4
3.4 NFPA No. 12A, 1989 edition, App. 3, Enclosure Integrity Test

Procedure (attached)
.,

3.5 "Enclosu;e Integrity Procedure for Halon 1301 Total Flooding
Fire suppression systems", January 30, 1989, Edited by casey C. J

,

Grant, P.E.

3.6 "Cardox" rire Extinguishing Equipment operation and service .

Manual ;
;

j 3.7 PDCR 79-06; switchgear/ Cable Vault suppression systems {
3.8 "Cardox" High Pressure Carbon Dioxide Flow Calculations dated f

| 04-02-70
l g
I 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
| (

! 4.0 APPARATUS

|
4.1 Enclosure Integrity Test Equipment (provided by RETROTEC) !

4.2 Tracer Gas analyzer (provided by VY) '

j PREREQUISITES
ver fled /Date

5.1 vendor personnel on site. I [ ll-Df-n?
5.2 Test equipment calibration data provided by vendor. [ h it-Dt Bs

j 5.3 rire Control Permit initiated as required by [ ((~Dt-99 fAP 0042. (
'

5.4 Material safety Data sheet on file for tracer gas. ((-Of-RS .

securepabersandlightobjectswhichmaybe ~7 R-DE-Bs5.5
affected y the air currents from the door fan. '( ' t

5.6 Place a smoke ejector unit with two lengths'of / h-ot.-g 9 |
flexible ducting in the Cable vault Battery room (prior to beginning the test. (Tech spec section 2 .f _ ;3.10.s.2.a)

5.7 Provide the capability for hydrogen samplin of .r/nthe Cable Vault Battery room atmosphere she ld the /
test exceed 12 hours in length. (Tech spec
reqv$ rement, d a.tsection 4.10.B.2) %N} AC, . se..cd cc \t'.45 ket.QVAQ ratse \5: So W

.

.

5.8 The security shift supervisor has been notified of n-et-SS
[ the test schedule. (

i

.

t

- .r - . . , . - . > , - - , . . . - . , _ _ _ _ _ _ _ _ _ ______________.____m . _ _ _ _ _ _ . _ ._
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,

i

5.9 verify that 011 porsennel not involved with this R-ot.qq
test procedure have evacuated the cable vault room, t
(The continuous fire watch will be maintained
within the Cable Vault room.)

6.0 PRECAUTIONS'

Verified /Date j

6.1 Observe precautions in the Vermont Yankee [ !!0t.99 ;

Safety Manual. / :

6.2 Caution shall be exercised when working in the U.0t-87
vicinity of energized circuits. /

,

|

|
7.0 PROCEDURE

i
!

Verified /Date '

7.1 Notify Shift Supervisor prior to beginning test. I bO7-09 |
'

7.2 Verify that the cable Vault room doors are closed I ll- 67-69
and latched. / i

'

i
NOTE

3

Tho following steps will disable the automatic discharge portion of the cable
iVault CO2 system.

7.3 Close the valve on the CO2 pilot cylinder. . C6( n M19
7.4 Disconnect the' two flexible pipes f rom the pilot M /r/ft :cylinder pipe to the two discharge initiating heads [on the CO2 cylinders.

7.4.a Disconnect leads 13 (red) and 14 (green) on TB2 M n/w[19in 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. ,

l 7.4.b Manually release the supply air fire dampers. M H 8T '
,

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 the "Second shot" position.
7.5 Activate the Cable Vault CO2 system by placing the M-ct seactivate / abort switch in the 1st shot' position. (

O
-

\

,

|

|



_ _ _ _ _ _ _ . _ _ . _ __ _ _ .. . . _ _ .

t

|

VerifythatthefollowinginlotandexhaustdampersC3bk.Obf)?7.6
,have closed: 4

!a. Computer Room su ply ventilation damper. i
b. Cable vault supp y ventilation fire damper. i

; c. Cable Vault supp y ventilation air operated >
- louvers,

i

d. Cable vault exhaust ventilation damper. !

1
NOTE !

7

Thetracergas/airexchanget63twillbeconductedbyvendorpersonnel.f!k/
i

7.7 Position tracer gas /cir exchange test equipment in
_

j
i

the cable vault.

I7.8 start tracer gas blowers to ensure complete mixing
~

|*
of tracer gas.

I 7.9 start tracer gas analyzer, calibrate, and .!

establish baseline. !
: ?

7.10 Add tracer gas to air entering blowers until !,

approximately 250 ppm 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. |
-

.

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

>

7.13 continue test for 1 1/2 hours, or until initici
concentration decreases to 50%. !

'

j 7.14 secure test equipment.
_ _ ,

} 7.15 seal all supply dampers with poly film and tape.
7.16 Repeat steps 7.10 through 7.13.

_

t
7.17 Upon completion of both tests, purge the room of j

the tracer gas utiliring 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 CO2 |
system using or 5981.- '

7.20 Remove tracer gas / air exchange test equipment from
the Cable vault room. |-

7.21 Shutdown exhaust fan, j

O 7.22 Verify that exhaust damper and supply dampers are s)
closed. '

he o u We. -g:3

,4gt M N CDw t%4d N
,A % 4 u4

g. owe,V7&
- . .. . - - . . - - _ - _
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:

:

7.23 station security personnel at Door 103. N'Q-99 ,

O 7.24 open Door 103 and secure in the open position. ||- 01- 69 !,

/* .V NOTE !-

:

The 2nclosure Integrity Test will be conducted by vendor personnel.
7.25 Install door fan unit in the opening of Door 103. M-02-Bo
7.26 Pressurize room and determine static pressure lf[ R-Ot 99

; within the cable Vault as directed by NFPA 12A, [
i App. 8, section B-2.5.2.

7.27 Make adjustments as necessary to minimize static A /I:

pressure. (eg fire barrier seal leaks) i i,

7.28 Repeat measurement of static pressure of the Cable 2/h
i vault. '

7.29 Determine the column pressure as directed by NFPA U-Ot-69
| 12A, App. 8, section B-2.6.1.3. (

,

7.30 Depressurize the Cable Vault to column ptessure. u-of-0)
7.31 Measure air flow. R- 02 - 8 9 '

; '/.3.1 rressurize the cable Vault to column pressure. R.o't-Sy !

(O) NFPA 12A, App. 8, section B-2.6.3.5. I ~

7.33 Calculate Equvalent Leakage Area as directed by R-ot.-Bf ,
!

7.34 Identify leakage areas within the Cable Vault. h-01-9) .)
7.35 Generate Maintenance Re uests as required to seal *

| those leakage areas whi h will be detrimental to ' *

the proper operation of the cable Vault CO2 system.,

7.36 The Ess shall evaluate the Enclosure Integrity test _ Adad bot e .
results and determine if additional free venting N

area is required.
'

Note:
,

'
If 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.

4a me, ,7.37 Install TM # 89-53 as required to ensure
sufficient free venting area.

.

. 7.38 Repeat test steps 7.28 through 7.31 to verify the
'

proper operation of the TM 89-53 and the succesful
'

sealing of excessive leakage paths.
*

7.39 Secure the test equipment upon completion ef the %(
*

-

test.

k oev-a1 'wh 39 ( ghtT*M W m4 ge %gert QMe[ Q
b Ar% 3.M. 6 s ~ h 4.

'

M4 proeceu)
_ _ __ - _ _ _ _ _ ____.__ _ _ _ _ - - - . - - - - . - ._ -. - _
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i

!

7.40 Remove all test equipment from the Cable vault R- 63-g,
room. ( ;

7.41 Secure Door 103 in the closed position. t\-ot-Q
7.42 Reset the activate / abort switch to the Abort '[ h-og-ee -

position. /

7.42.a Restore the ETL's on the supply duct dampers. E n/s /1f '

'

Independent verification of this action is
required. u/*/sy :

7.42.b Reconnect leads 13 and 14 on T32 in junction box M n b h
directly above the Cable vault panel. Independent / p :

verification of this action is required. c;A- ,,/r/r/ t

7.43 Reconnect the two flexible pipes to the two h als \f1 i

discharge initiating heads on the CO2 cylinders. 7
Independent verification of this action is VM, < n /r /#
required.

7.44 Open the valve to the pilot cylinder. A ti lt [j f
Independent verification of this action is # ,, o /ps
required.

7.45 Check for leaks with a soap solution at the point h uls ff ?
where the two flexible pipes were reconnected in
step 7.41. Independent verification of this ; action Ik < /r /e/ '

is required.'
.

7.46 Deleted.

I7.47 Reset activate / abort switch to the Normal position. h-ot-0 9
7.48 Reset Cable Vault CO2 control panel. I {{rO!-$3

1 7.49 Clear all alarms from local panel. I R-6t-89
7.50 Clear alarm from Control Roon panel. I u -O t-9 9 <

7.51 Verify that Computer Room supply damper has "[ R-ot-89 r

reopened. /-

7.52 Verify that the Cable vault supply damper and air h-01- B, |
operated louver have reopened, t

7.53 verify that the Cable Vault Exhaust damper has- I tt-bt-9,
reopened. / ,

7.54 Notify Shift supervisor that the test is R.ot,89
| complete. (

'
8.0 DATA

Verified /Date
8.1 verify that all required data was collected. [ Y h-07-M

<
*

.

9

--....,.r , . . . . - v-.. -_, . - - - - ~ , , , . . . _ - . , . - . . - . . _ - - - . - - - - ,-.-.y--- + - - * - - - - - - - - , - - - - * -
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,

!

l

1
'

i

j| 9.0 INSPECTION AND TEST ACCEPTANCE
Verified /Date J

; 9.1 verify that all procedure steps have been it- eA -a ,
completed, ti

9.2 Verif that all discrepancies have been [N {(-03-89 |
I

J resol ed. / !
,

9.3 The Ess shall evaluate the height of the 50% [II R-os-83 f
CO2/ air descending interface against the critical ( .

i

i

elevation of 7 feet at time equals 10 minutes,
(Ref. 3.4, section 8-2.7.1.7)

9.4 Notify the TSS of of system status / acceptability. [ R-oi 89 i
( ,

i

10.0 r!NAL CONDITIONS'

Verified /Date
10.1 rull Cardox cylinders in place.

. (1-02-99

10.2 rull pilot bottle in place. 7 \l -O t.- 9 9

10.3 Pilot bottle valve open. Il- 0 2. -B p

10.4 continuous fire watch in place. I n-of-69 !

m g,,d c hed and ci cuits restor d. 4 % GT 2
7 {{-02-99 fETL's repl10.5

be. s. We c. e. (
' e.wam

10.6 All alarms cleared (local and Control Room [ U-02-f g
panels). 5

i 10.7 All test equipment removed. (tracer gas / air h7 h-03-99 ,

exchange measurement equipment and enclosure (
integrity test equipment)

10.8 Temporary Modification 89-53 (Cable vault' exhaust ll-ot- 09
I damper time delay) installed if required. '

! 10.9 Shift Supervisor notified of test completion h - o t. -O S
and acceptability of test results. / .

i 10.10 Test Procedure data sheets completed. ll-Oil - S $
/ r

,

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.

.

9

!

O;

.

- - -... . - - _ . . , - . - _ - . - - . . - -..-.-.n~-
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I

*12.0 NOTIFICATION *

Verified /Date :

f Notify the Engineering Support Records Clerk that //7 U-UE i
this test procedure is completed. ( '

t

i

'!

SRC & Wrvs0 ef 4kis % /%w .

D v & q/ a.s n 1 & M '' s u u& M aqwj
'*

'

ct

-t u a. a n s sa<a w < p i
,

t.) W 4 W$O Mj %U W-P'O
q $fc, L cen& wru thqud a.uimg .

i
,

Prepared by: !n . \0-So-87

,A /O*.30 diReviewed by OQG A- .

Reviewed by ESS: juud d ON dt m/Iv/&1
Reviewed by PORC: b ee Rifo e A/sc

xpproved by ent AL- T 1 hk/sr.Q
U 'o ' '

i

|

|

| '

!
,

t

b -

|

|

.

'

O
.

k

:
-

,

.
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Py 1.f 4 )
Calculation of Eaufvalent Leakaae Area

this calculation is to determine the Lquivalent Leakager se
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. TheELA is represented as the theoretical area of a sharp edged orifice which would

,

oxist if the flow into or out of the entire enclosure at a given pressure were
to pass solely through it.

On October 31, November 1, and November 2, 1989, data was gathered '

by Retrotec Energy Inovations Ltd. personnel to determine the ELA for the
Ccble Vault. This information, in conjunction with these calculations
011 owed for a prediction of the Equivalent Leakage Area as well as the peak
prossure anticipated during a CO2 discharge.

2) Method of Solution

The Equivalent Leakage Area was determined utilizing the approved
cathodology provided in Appendix B of NFPA 12A, The Standard on Halon 1301 FireExtinguishing Systems. The density of a 6 percent Halon 1301 mixture is.nearlyequivalent to the density of a 50 percent CO2 mixture, therefore this 4

cathodolgy can be utilized for CO2 systems as well as Halon 1301.

rom section B-2.6.3 of Appendix B to Reference 1:
a) No corrections were applied for air temperature. On the days when

th9 testing was conducted external and internal air temperature difference was
nsgligible. 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 concern.

! c) Following the completion of door fan measurements in the
pressurization and the de-pressurization modes, the leakage area is calculatedfor each direction. The leakage area is calculated assuming the density of| cir is 1.202 kg/cu meter and the discharge coefficient for a hole in a flat
plcte (door fan) is 0.61. The ELA equation is:

0,5
A = (1.271)(Q )/(dp,)
Where

= Area of leaks (m'3)| A
'

Q = Door fan flow (m /s)
dp, = Door fan pressure for Q (pa)

The final value for A is determined bunder both a positive and negative pressure. y averaging the areas obtained

O

_ . .-_-_
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Pg t 4f 4

A stand 2rd conversicn of th'd Estric units results in.the fo'llowing
Gquation which will be utilized to determine the ELA in English units. (w, pgC|

e.F
A=Q /(dP &l.0764) 4 te /

-

Where:

A = Area of leaks (in') [l}Q Door fan flow (sefm)=

dP Door fan pressure for Q ( )=

:

3) References
l 3.1 NFPA 12A, The Standard on Halon 1301 Fire Extinguishing Systems,

1989 Edition; Appendix B, Enclosure Integrity Procedure

4) Eauntions ,

Equations are provided in Section 2, Method of Solution. 4

5) Qgsf arn Inputs
.

Provided as Attachment 1, Retrotech Test Data.
6) Assumptions

i

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

7) Calculations
<

Q = Flow from Negative Pressure Test \t94 sef a.- l=g

Qg = Flow from Positive Pressure Test 454 scfm.=

f.)'Y'
{

'

dP = Differential Pressure from Negative = \3 pet .Ya.g
Pressure Test

;

'

bg i

dh = Differential Pressure from Positive.= .O -pod. h )e '

Pressure Test
i

dP'''K1.0764hA=Q

hA = ELA for Negative Pressure Test = 333 in i
g

~

1

A = ELA for Positive Pressure Terit = \El in9

|
t

.

Average ELA = (A + Ay ) /2 i

Average ELA = 13 0 in
!
i

.-

N
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6.'s&+ ,

d) Conclusions ,

The above calculation provides an Equivalent Leakage area of 230
uare inches. This value, compared with the value derived from NFPA 12,
ction 2-6.2, Pressure Releif Venting, indicates an acceptable amount of
rse venting area for the Cable Vault room.

Further calculations will utilize this information to predict the peak
pressure attained during a CO2 system discharge within the Cable Vault.

,
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Calculation of Peak Preosuro Durina Diocharao

Problem Description

The purpose of this calculation is to determine the maximum pressure
which will be developed in the Cable Vault during a discharge of the CO2
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 LeakageArea 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 CO2 discharge.

2) Method of Solution

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 CO2 to be 9 cu ft/lb.

.

From section 2-6.2.1 of Reference 3.1:
[ X = Q / (1.3) (P)

EX = Free venting Area (in ),

-

Q = Calculated carbon dioxide flow rate (lbs/ min)
_ P = Allowable strength of the enclosure (psf)
=

From Table 2-6.2.3 of Reference 3.1:

Tvoe Construction Windace Pressure In. H2O PSI Bars-cace
Light Building 100 MPH 25 psf 5 .175 0.012

.

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

P = (Q/1.3 X)

Where:

_ X = ELA (in ) * 0.61_

-

0.61 is the discharge coefficient for a hole in a flat plate.

.
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.eferences

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

3.2 "Cardox" High Pressure Carbon Dioxide Flow Calculations dated I
04-20-70

4) Eauations

Equations are provided in Section 2, Method of Solution.

5) Qgpian Inputs

Provided as Attachment 41; Retrotech Test Data. |

6) Assumptions
i

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

7) Calculations
!

Q = 840 lbs/ min as defined by Reference.{2. |,

(dischargecoefficientof0.61 +70iI .9 \*a k a as M I*"X=
=rh.(,I)hio+to)
* G2,5

-( $(\52.5')
= 0. 95 psf

= 3.+5 inches of water
!

!
3) Conclusions

The above calculation provides a maximum pressure during the discharge-
of CO2 in the Cable Vault. The value of 5 inches of water as specified by NFPA ;

12 is for light building construction. The enclosure which.makes up the Cable- '

Vault is of much heavier construction, with the exception 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 a discharge of the CO2 system in the Cable Vault.
'
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AT TIME =T+ 19.6 MIN.3 THE REVISED CO2 CONC.o 45.01712682 PERCENT
AT TIME =T+ 18.9 MIN.g THE REVISED CO2 CONC.= 44.83944267 PERCENT
4T TIME =T+ 19 MIN.I THE REVISED CO2 CONC.= 44.6628981 PERCENT

()ATTIME=T+19.2 MIN.;
THE REVISED CO2 CONC.= 44.48683037 PERCENT

AT TIME =T+ 19.4 MIN. THE REVISED CO2 CONC.= 44.31145672 PERCENT
AT TIME =r+ 19.6 MIN.; THE REVISED CO2 CONC.= 44.13677443 PERCENT i

AT TIME =T+ 19.0 MIN. THE REVISED CO2 CONC.= 43.96278075 PERCENT

AT TIME =T+ 20 MIN. THE REVISED CO2 CONC.= 43.78947298 PERCENT
.

O
,

i

|

.

.



%

REFERENCES

1 NFPA No. 12, 1973 odition, Stondord en Corban Dicxide
Extinguishing Systems

2 NFPA Ho. 12, 1985 edition, Standard on Carbon Dioxide
Extinguishing Systems

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

4 NFPA No. 12A, 1989 edition, App. 8, Enclosure Integrity Test
Procedure

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

6 "Cardox" Fire Extinguishing Equipment Operation and Service
Manual

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

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

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

10 Letter, VYNPC to USNRC, BVY 89-52, dated 06-16-89

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

0 12 ASTM E 741-80, Standard Practice for Measuring Air Leakage Rate by
the Tracer Dilution Method

13 Safety Evaluation Report, Supporting Ammendment No. 43 to Facility
Operating License No. DPR-28, Vermont Yankee Nuclear Power Station,
Docket No. 50-271.

14 " Chemical Engineers Handbook", Fifth Edition; 1973; Robert H. Perry,
consultant; pg. 4-20 to 4-23.

.

I

O
,

.



-__ __ ___ --____

, - ---.
. rem wwwa m m

.

_ . - - . . .
' ' -

s... ,
I W. J. CIULEWICZ

|
..

.".,.f.f.f,.".*. .. J ' h b " . ...
** J"

,,

O PE R ATIO N .

I-

and SEkVICE !

!, .

{'M A N U A L
'

,

!
!

N :

V
N

O .

,

i

~

,

feire extinguisheing
e e .

:

1

equipment. . .-

;
1

,

O -

,
,

CHEMETRON CORPORATION CARDOX DIVISION * CHICAGO. ILLINOIS 60611 /cHEMETMON/
- ~ . , . = - _ _ _ . . _ . . . _ _ _ . _ _ _ . . _ _ _ = _ _ . . _ _ _ . _ _ _ . _ . . _ _ . . . . . _ . _ . . . . . _ - - . _ . . _ . _ .-



. _ - - --_--._ _ _ - - -..- - - - - .- - - - . - . - - - - .

' j4

I
'

6ARD0E F2R3 ETINGUISHING EQUIPMENT Page 1 Of 2
; IEEE OF PuT45 Issued 5-68
i

g) PLAT 5 30. DESC11Pfl0E
]

' '

Folio 8-2 Cardox High Pressure Carbon Dioxide Fire System
: Folio 8-3 How to Specify Cardos Systems.

H-1 Typical System Arrangement Rate-of-Rise i

'H-2 Typical System Arrangement Electric Thermostat
!

-- H-3 Typical Systes Arrangement Pneumatic Dura-Speed
H-4,5 Schematic Series 60 Single Hasard, Waitiple Hasard !

'

50-75 LB, CTLIE ER RAC14
'

H-9A 1 Row 1 Side 1 - 2 Cylinder
H-11,13 1 Row 1 Side 3 - 6 Cylinder & 7 -12 Cylinder !

H-15,17 2 Row Back to Back 5 - 12 & 13 - 24 Cylinder
'

H-19,21 2 Row 1 Side 6 - 12 Cylinder & 14 - 24 Cylinder !

! H-22,24 Cylinder Clamping - Even cylinder )
H-24A,243 Cylinder Clamping - Odd Cylinder '

100 LE. CYLIE ER RACES

j H-93 1 Row 1 Side 1- Cylinder i

; H-12,14 1 Row 1 Side 3 - 6 & 7 - 12 Cylinder-

H-14,18 2 Row Back to Back 5 - 12 & 13 - 24 Cylinder
H-20,21A 2 Row 1 Side 6 - 12 & 14 - 24 Cylinder
H-25A,24C Clamping Even - Cylinder
H-24D,243 Clamping 044 - Cylinder

STORAGE SECTION
,

H-28 Beam Scale - 50 & 75 lb. Cylinder
;H-26A,27P 50 - 75 - 100 lb. Cylinder & Cylinder Valve With Parts

H-29,30 Discharge Head Pressure Oper. Less Handwheel & With Handsheel
B-31 1/2" Flexible Connector
H-35,34A Discharge Head Pilot Operated W/HW & Without Handwheel

PIIATIES SECT 10E

H-36,34A Pilot Connection Eit Dual - Single

H-38 1/4" Shuttle Yalve
H-39,39A Switch Yalve - Main to Reserve & Mounting Details

, H-40,40F Control Cabinet Series 64 & Servicing Details
| H-403,405 Actuator Yalve & Solenoid Actuator Assembly
'

400 Actuator Yalve Mounting Detail
H-40H,40J Control Cabinet Series 64 (NITROG D) and Servicing Details
E-41,41A 10 lb. Control Cylinder & 5 lb. Control Cylinder

H-42,42AA Ermeto Fitting Assembly Instructions & Tubing-Fittings Listings
!
i
I

1

I

C506-Rev. CPC 5-64
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CARD 01 FIRE EITINGU15EIBG EQUIPMENT Page 3 of 2j .

IIDEI 0F PLATES Issued 5-68 |

'

@) PLATE E0, DESC11Ffl05,

ACTDATION SECTIO 5
'

,

i
H-43-44 Electric Therscatat & Cardez Socke Detector >

H-43A,43B Rate-of-Rise Release & Installation i

H-430 Mercury Check >

H-46 Pushbutton Station - Electrio i
'i B-47 Solenoid Yalve

*

B-48 Pneumatic Remote Manuel- .

E3EaB '

H-50,50A Spot Nossle and Flange Mounting Kit |
H-500 Seal cap - Metal

~

1 H-50D Tankside Nossle
H-51,52 Orifice Nossle & Total Flood Bossle
H-52A Wide Angle Nossle (Total Flood)

|

4

.,

| H-533,53C 1/4" Pilot control Valve Pneumatic Lock and Pilot Control ,

Valve Mounting Detail,

H-54,54A 1" - 2" & 1/2", 3/4" Selector Yalve
H-548 Master Selector Valve 1/2" & 3/4" -

,

H-55,56 Hi-Flow Check Talve 1/2" - 2" & 31eeder Yalve ;

H-57A Prangible Disc Relief '

MIS CELLANEDUS_BCEARICAL_A. ELECTRICAL _EEUIPMIrf '

H-58 Pressure Release
H-59 4-Pole Pressure Switch - Westberproof
H-59A,593 4 & 2-Pole Pressure Switch - Explosion-proof
H-60,61 Pneumatic Discharge Delay & Valve Detail +

H-62A CO, Whistle
.

HOSEREIL/ RACES

H-64,65 Hosereel Mounting and Hoserack Mounting
,

SPECIFICATIONS -

H-70 Mechanical & Electrical Installation
H-72 Installation, Inspection & Test
H-4HP Field Test Report

, ANT-60 Electric Specifications
APR-60 Rate-of-Rise Specifications

|
'

Double Plate Numbers Indicate Printing Both Sides
late Numbers checked are Included in Partial Sets'

,

.
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! The CARDOX High Pressure g' " ;. ;, @System operates on efficient ; ,n . n ,,

ipneumatic principles. Pressure ,s j stovutoa y at, g ,,,, ;
used to open valves, release doors - -

and dampers, and to operate L
switches and accessories. 1 i

| Operating pressures are multiplied @EYa'actevusota g
j by large pistons to give safety

- contnot cru80t*
factors of more than 10 to 1. No <

cables, pulleys, equalizers or falling
weights are used in the CARDOX *

i

System. Operating parts are

POSITiphe ee for bulk pro ec c ges, to
"CARDOX Systems can be

, ,

independent of external electric r ''

power sources. 9 h
The typical CARDOX System

#has three independent means of g
actuation . . .

AUTOMATIC ( y j|
' ~

, .

REMOTE MANUAL .
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DIRECT MANUAL %
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PERFORMANCE ENGINEERING-

O THECARDOX WAY

METHODS (
.

AUTOMATIC ACTUATION is oowered by a a pressure of 2.300 psig (at 1304] car ce
cylincer A of carbon dioxide entirely separate opened by a piston pressure of 230 cs:g
from the fire extinguishing supply, as shown in Control pressure of 300 osig as' ma n:a + -
the diagram. Carbon' dioxide vapor under 300 outomatically through the pressure re; tat:* G
osig regulated pressure is supplied continuous. in the control center. It recuires an avera;+ :
ly to a normally closed automatic release valve. two ounces of carbon dioxice to act.; ate a s.1
B. This valve is connected to detection devices tem . . . the control cylinder has a cacac tv :
in the hazard area through a separate circuit of five pounds.
tubmg or winng, depending on whether rate *

SUPERVISED CONTROL PRESSURE. Cer: :of nse or electncal detectors are used. A signal pressure availability is visually sucervise: ev r
from a detector will cause the release valve to
open 300 psig carbon dioxice vapor then is indicating pressure gauge H. Additional s ce-

vision is available when soecified from s. >:-delivered to operating head D of pilot cylinder
contacts I connected to a trouble alarm. T +C to start discharge into the manifold. Manifold alarm will signal if pressure falls to 275 :s :pressure then operates all other connected
while there is still sufficient reserve to actuaisheads. These are self energizing and hold the

O- cylinder valves E open while the system dis. the system. These novel monitonng feat re3
foster reliance in the readiness of ine sis em ::charges completely'
operate and help keep plant personnel a.sare

10 to 1 SAFETY FACTOR. The pistons F of all that the protection is there to be used.
cylinder discharge heads have an operating METHODS OF DETECTION-Pneumatic Rate.ratio of more than 10 to 1. so that a cylinder at of Rise. The expansion of air in the heat ac:.,-

_
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|
-
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CARDOX SERVICE CARDOX' L(
~

Cardox maintains supply depots in strategic locations to provide
its 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 supervisors and

field service engineers available for any location. f. ' C j
Also. Cardox has an extensive and highly trained eng,ineenng '

,

staff ready and able to appraise all fire hazards. They can advise
-

on how vulnerable it is and what is the best method of safe- .;,
guarding it. All Cardox systems are " Performance Engineered" ".

- for the hazard involved. .

O.
This is another BIG Cardox " extra" at no extra cost. n _,, .4 14 ,
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.

OF ACTUATION

De atec cevices (H A D ) ,s multiplied by a dia- J of carbon dioxide located near the "a:a*:
phragm to trip a latch ano open the Release other spot remote from the c, :nce' 0 5 .

e3 valve (at B) causing discharge External power connected with r pipe to the c :t :. :+
G is not recuireo Momentary hand operation reieases e":
C^ carbon dioxide to presturtze the cet e3:

Electrical Heat or Smoke Detection. A solenoid- initiate discharge As the pressu e n e e eir
3 operatea va!ve (at B) is released Dy an electric "

:EK:g cylinder is substantially higher t*aa~

t' eat or srnoxe cetector causing system cis- g , , ,,

charge discharge head assures instantaae: 5 *e e3:._g

[n Fixed Temperature Fusible Head. Fusible heads There are no cab /es to stretch or bind, and r
locatea m or over tre hazard anc connected to equalizers or other adjustments.,,,

the release valve by gas tight tubing can be DIRECT MANUAL ACTUATION of t e s.ci-.c n
used. Melting of the fusible latch releases the

.he is done by handwheel K at tre CyM3er 03 -
pilot pressure and causes system oischarge. The
advantage of the Cardox Fusible System is the #"..****k

**''''''*'**''"*****''''''f';*'^9'
* to crac the cylinder valve and te esse ; +iconstant supervision of the detection line as

sure to cause M openmg an: m em :'
well as the system controlpressure.

I charge of the system Tne nam::.s ee s :-
are REMOTE MANUAL ACTUATION also is per- pact and not subject to acc ce tel ::e at r '

formed with pressure from a self-contained Long levers. cables or weights are :t se:

ate supply entirely indepenaent of any other means Actuation is mechanical and airect an: ent e
tv. of actuation or external power. A small cylinder independent of all other means

Sm__._.Easemaapas _t. _ ___,

___.__._M_ .
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Solonged Velve

HeaerW Alarme

1

Selector Velve

Pilet Coresi Discharge liteley Timer

|

| OPTIONAL COMPONENTS
DELAYED DISCH ARGE. Delavec cisenarge may nave nanawnee's for direct *arust 3:tuat 0-
te 'nciv0ec as a cersonnet safety 'estu'e .,suadv The :voncer man;folc is secaratec ato MO
'Or syste*s to hooc la'ge rooms Generally. tNs sectior's with f ull flow Check valves f ac" e*C Of
featu?e 8He:ts only tne aulcraatic reitase anc the manifold has a Oleecer valse to Orevert a;-
Oe avs ChsC*a'ge long enougn for t*e scate to cicentalieagage from pressurizing t*e ic'e Can<
Oe eva0,atec An alarm gives a CItar warning of This vane Will C10se if tne manifolc section O'es-

i *Dencmg c sOnarge as soon as a detector sig- sure exceeds 20 csig. as during cis: arge'

*8 s fire Aemote anc cirect manual releases by- Vain and reserve Danks Derf or* .0e"* ;3
cass ?*e Oe.av t: :a ,se im*eciate discharge functions in CARDOX Systems
This arrangement results in # cy/inder manifold

MULTIPLE HAZAROS. Multicie razarcs a, ce
Clear of stop valves which must be SCluoted bV orotectec from a common suoply Dy t* e .,se :
durt/idry contro/s for immediate drJcharge. Un the pneumatic selector. or cirectio*al va es
s000 al + stances. 't may be cesirable to imDose This is essentially an ecor'erry *easure to te
!"e ce'a < or the man al'e' eases as well. In wniCnu used only if there is strong assu ance t*at ;"r
Case a st00 valve 's included in tne manifold ) one nazarc may be invoNec at any o*e t ~e
The discharpe de/sy timer consists of a Diiot- Simnar Controis are croucee 'Or each *a23'O
:;e'atec vane anc a00vmulator cesignec for SeieClor valves are odot Ontrovec anc 00e' ate:300 '000 esig work:ng pressures A aeedle ev line pressure Tne oilet controi is actuate s

va>ve Cont'o $ t*e timing whlCh is aOJustaDie Dressure from the automatic anc reraote maNa
tetnee" 5 aac 90 secones. Longer celays are releases Feedback from the cehvery sace 0cks
C0ss t e A'th larger accumulators. Dut are sel- the control open oneumat|Cally until cistna'ge
com 'ecs'ed is ComDlete and the actuating system is reset
RESERVE BANKS. Reserve banks of cylinders The selector ve/ve then closes automatics //y. The
c'Ouce :entinued crotection while the main automatic reset feature eliminates the danger of
canw s ceing serwced after discharge or during splitting dischstge with another hasard as could
rout ae escection They also provice a second occur if the selector valve control always had to
snet if aeeced Tnere is a choice of methocs for be reset manually. The pilot control also has a
actuating tne reserve A manually operated direct manual operator. The pilot control is secs-
switening valve is included in the automatic re- rate from the selector valve and can be instanec
| ease cirevit its lever is moved to " Reserve" at any convenient location
after the control system has been reset. Multiple hazard systems usually incluce re-

Remote manual actuation is the same as for serve banks In CARDOX Systems tne manuai
the main bank. using a duplicate release near the and automatic controls perform duplicate fure-
"azarc Simnarly, the reserve bank odot Oyhncers tions so that either bank may be set off first.

X DIVISION OF CHEMETRON CORPORATION CN#Aff740N/
810 N Micnigan Aven e. Chicago. Ilhnois 60611 "

u
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PORTABLE FIRE EXTINtul8 Hits
i

1. The fouowing guide sysmosetions oSur a number of might sudRes. The risk is a condemed specincetion
choissa. The spentantion weher should senest those is that it indientes willingness to accept a minimum,

i whisk best suit the situatios by delsdag items la system. Such systems may constitute an empense but,

parvatheses which are not required, notassessarilyaninvestmentin reliable Are pretection.
S. The spesi$sations basienGy describe feastion so that ,,,,,

: bidders wiu understand wbs,t is aseded and why.
] 3. A number of parayaphe describe feastions and L SCOPE: This speciAcetion covers a high pressure
'

arrangements which esa best be provided by Cardon carbon dioside Are eatinguishing system for protection
'

systems. Some of these featares are esclusive with of the following hasard(s):
Cardon "perforsanese Engineered" systems and Doesribe the hasard(s), givingi

, their superiority is obvious. A. Name and location
j B, Dimensions (refer to drawings and provide)
' mgg C. Nature of combustible materials involved.

m B.-The operadas raue of 10:1 is the highest la IL FEATt'RES: The system shall be designed in accord.
the industry and assures retable and fast release,of anse with requirements of National Board of Fire
carboa dioxide from cylinders. The handwheel oper* Underwriters pamphist No.12 sad the insuranes camer
stor, ualike a lever, is compact and is not subiest (Spesity Faetorylasuranse Assomation, Asanciated Fac-4

'

to needestal operation. The readient seal of the tory Mutual Fire Insuraaes Companies, etc.) and thau
operating pistos on the cylinder valve permits hand provide the fouowing primeipal features:

'

tight ceasections. A. Automatic. detection and release by (Amed tem.
m E t.-ne Cardon Smoke Detector is described. perature electric thermoerat) (smoke detector) ;
It is considered to be the Seest ofits type and, where (pseumatic rate of rise),4

it serves the purpose, a good investment. R. Remote manual actuation by a pneumatic release
! This paragraph also requires that automatic actus* that operates directly on pilot discharse heads
! < tion shall be powered from a separate monitored and is entire /p endependent of automatic releases.'

pneumatic supply. This feature, pioneered by Cardon, C. Direst manual astustion at the cylinder bank,
is sa obvious improvement over drop weights. It D. A conaamed reserw bank of cylinders duplicating

'

| increases the reliability of automatic actuation and au feastions of the main bank,
permits entire /p hidspendrar means of manual aerna* E. Hasard alare.
tion, the only moders system with this feature. y, cogny gdischargefor( ) seconds after automatic
m E S,-This paragraph emphasians the advantages release only.
of the Cardon pneumatic reasone retenas, imeloding G. Pressure switch shut down of electrical equipment,,

the elimination of embles, pubspo and weghts, and (Fans, coewyors, paint or fuel pumps, miners, etc.)
in provuhas thessises for mais and gg. preneuse rensass. (Doors, windows, dampers,
reserw bas touvers, and fuel supply valves.)-

m F.-The 'on asiester volves is densripti" L System must be operable Automatically (11 A).
of Cardos e that the release of the solemot Remote Manusuy (11 g) and Direst Manually
valw pilot is performed r=-^8'y and (11 C) without any dropping weights or pull cables.,

! the pilot operator is self-resettes eher automatie or

| remote manual rolsass, ne pGot operater and IIL DETAILS:
selector valw may be toested together at the hasard A. CYUNDERS: Cyllader unemblies shall be of 75-
or cyllader storage or they may be widely separated, poemd empasity at 63 percent Sulas density and
ne latter is a distiastin Cardos system advantage. shaB ooaform to regulations of the Interstate
M G l.-The Cardos discharga delay normaDy is Commeros Commision. Cylinders shall be Atted
instaued in the automans control line so that it la with a readient pressure seat type valve and shat ,

entirely by passed by manual relenssa. Dis feature have a threaded siest cap for physical protection p
eliminates the seed for a stop valve la the cylinder of the valve during handling and shipment. .,

header and ausiliary by pass controls which tend to C)9aders shall be stored in steel racks designed a-

Impede Sow and complisats the control systein. to hold the cylinders securely la an upright post * a
- d Should are=== disato preferesse for a less tion with clamps or straps. Rack uprights (for la

_ . _ . _ _ ---- -
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designed to support the pipe manifold connecting (For Papianoisc Aste of Aise Deteerden-The
the cylinders. The vprights than be spanned with system shall be released automatically if the
a bar to support a portable weighing devios, when temperature in the hasard increases faster.

O specined. The arrangement of cylinders in the rack than the pneumatic rate of. ries release setting.
Aall be such as to require the least Soor space, Operation of the release shall sanne opening of
including service aisles, a valve to admit control pressure to the pilot

B. Dt$ CHARGE HEADS: Each cylinder shall be cylinder discharge heads.)
Atted with a swivel joint pressure. operated dis. (for Smoke Detection-The system shall be
charge head. Each head shall include an integral released autorr.stically if the smoke content of
check valve to prevent major loss of carbon the room reaches a predetermined level. The
dioxide during system discharge if the cylinder is smoke detector shall be a two stage device,
disconnected. Heads on pilot cylinders shallincor. with the second operating at twice the obecunty
potate a piston to be operated by pressure from level of the Arst. The Arst stage Aall be con.
the automatic and remote manual releases. The nected to a trouble alarm. The second stage
ratio of piston area to cylinder valve seat area shall actuate the system. De smoke detector
shall be not less than 10:1 pilot heads shall also shall include a Anod ' temperature electnc ther.
include a direct manual handwheel operator not mostat which will detect the Are if heat intensity
subject to accidental release ky falling weights, builds up faster than smoke density.The smoke *
Handwheels shall be locked in inactive position detector shall include a trouble circuit which
with pin and seal wire. The swivel joint for will indicate power failure. Actuation of the
connecting all heads to cylinder valves shall be second stage or of the thermostat shall cause
designed for hand tight make up. The gas seal opening of a normally-deenergized, normally.
shall be made by a resilient insert of the operating closed solenoid valve to admit control pressure
piston on the top of the cylinder valve to eliminate to the pilot cylinder discharge heads.)
the use of gaskets. (A manually operated pneumatic switching

C. FLEXIBLECONNECTORS Eachdischargehead valve shall be provided for diversion of released
shall be connected to the manifold with metal coritrol pressure to the pilot cylinders of the
braid reinforeed Remible metal hoes with %. inch reserve bank after discharge of the main bank.)
bore. One end shall hsve a union joint for easy Control press 6re shall be contained in a

'

connection to the discharge head without causing small cylinder separate from the main storage
.

twist in the hose. and shall be continuously toonitored.
D. MANIFOLD: The manifold shall be fabricated & REMOTE MANUAL: A pneumatic remote

of galvanized pipe and Attings. Tees with %. inch manual release shall be located acosssibly near
branches shall be spaced on 10 inch centers for the hazard and piped to the pilot cylinders,
cylinder connections. pipe in sites through %. inch Cables and weights shall not be used. The
shall be standard weight (schedule 40) steel and in release shall consist essentially of a smail
sites over M. inch entra heavy (schedule 80) steel, cylinder of carbon dioxide with siphon tube !

Standard malleable iron banded Attings shall be and manually. operated valve. The valve, when
used up through %. inch, estet heavy malleable operated, shall admit carbon dioxide through
iron Attings through 2. inch and forged steel a shuttle valve to the pilot cylinder discharge
Attings in larger sizes. (Manifold sections serving heads. (A second release shall be provided for
main and reserve banks, respectively, shall be the reserve bank. Main and reserve bank
separated with check valves. Each section shall releases shall perform similar functions and
also include means for venting small assidental shall be direct and independent of the auto.
back leakage through a check valve that might matic release.) (Where selector valves are
set off the idle bank. The vent shall close auto. involved, it shall be possible to open the valve
matically when the section is discharging to pre. by operation of either release.)
vent loss of gas.)(For selector valve systems add: A DIRECT MANUAL: pilot cylinder discharge
,"A pressure relief devios shall be provided in a heads shall be Atted with handwheel manual ;

common section of piping and shall be designed operators. (in systems with selector valves the
'

to operate between 2400 and 3000 pai.") pilot operators for the valves shall also be
E. CONTROLS: Atted with manual operators.)

1. AUTOM ATIC: (for Klectric fnermester F. DISTRIBUTION SYSTEM: The carbon dioxide
Deseerden-The system shall be released auto. shall be discharyd through nocales in the hasard.
matically if the temperature in the hasard The nossles shall be siaod and loested to provide

reaches the thermostat setting. Closing of the the rates of diesharp and coverap seeded to
normally open switsh element is a thermostat eatinguish the Ave.The aise of pipe and socales
shall cause opeaias of a normally<iconergmed, shall be determined on the basis of calculated
normally closed solenoid valve to adsait control Row and terminal pressures. Flow charta and
pressure to the pilot cylinder discharp hhads.) nossle data shall be in accordanes with standares
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; appresed by Underwrhers' Laboratortes and Fao, these which ased more). De relmans shas
1 tory Musual taglesering Division. Nosolse shall consist essentiety of a stainless enest eyheder

he Anbrisased af eerres6se.resistaat meterials or and piston with a spring elip arranged for a
i

shat be taished wth a pressotive oestias. Nosalvs perpendisular puu. .

i is whisk the born, or shot, and ortese pisse are d. MAEARD as amas: De system shnu inslede !
| separate elements shaB be designed so that as an alarm of outstanding sound level and dia. 1

oritse pisse is sensessed directly to the supply tinctive tone to announes discharge is the
pipe. Seperste critse platen, which esa be sesi. haaned. The alarm shall be connessed to the
dentally left out without being readily n taed, pressure switch which sheM be arrsaged to be ,

shall not be used. actuated by all means of release. (Indiente j
; (For selector valve systems, add-Systems ero. whether alarm is for standard, weatherproof 1

testing more than one hasard selective 4 . hall or emplosionproof servies.) !
have a pilot. operated valve for each hazard in S. PORTABLE SCALE: A portable direct. ]
the distribution piping. Pilot operators shall reading beam scale assembly shall be provided ;

be pneumatic and shall have an operating to permit weighing cylinders in place by*

ratio of at least 4:1. They shall be designed to loosening cylinder clamps and disconnecting
he actuated pneumatically by either the auto. the discharge head of the cylinder being weighed.'

matic or the remote manual release or by It shall not be necessary to disconnect any
,

direct manual operator to pass line pressure control connections. The Morage rack shall

| to the piston chamber of the selett:pr valve. include a track to support the scale.
The discharge from the pilot operator shall 6. SHUT.OFF YALVE: The system thsit includeI ,

also feed back through a shuttle volve to the a normally open (solenoid. operated) (weight. l
head of the pilot operator to lock it open until operated) valve in the (identify fuel or otherJ i

l

discharge is complete. Resetting the control material to be shut down, size of pipe, pressure
I

system shall cause the selector * alve to cloes and temperature) supply line. The valve shall8

automaticauy. Operators whir need to be close when the system discharges.

reset manually and, if overlo- 1, could split !Y. INSTALLAMON: Materials and labor to install
!

| the discharge into several hr 's simultane. the system shall be provided as follows:

| ously, shau not be providt ector valves PURCHASER SELLER

| shall be opened equally by and reserve Mechanical O O
~ ~

I bank automatic and reme nual control Electrical " "
regardless of order of role- Painting

G. ACCESSOR4ES: A. MECHANICAL INSTALLATION shali include
I. DISCHARGE DELAY .. system shall setting up and moanting all system equipment

include an adjustable pne . tic timing device, ~ connected to the piping; pipe and Attings, includ.
consisting essentially ot diSerential valve ing necessary hangers and brackets, and all non.
ansi accumulator, to del discharge for ( ) electrical elements of the control system in
seconds after operatior of the automatic accordance with the seller's installation instruc.
release only. The timer srall not delay manual tions. In allinstances Purchaser shall provide the
releases. material and labor to connect system pressure

1. PRESSURE SWITCP: The system shall releases to doors, dampers, etc., being released.
include ( ) normally.o sea and ( ) normally. Trenching, tunneling, Alling, breaking and cutting
closed contacts to c antrol the following through walls, floors, etc., shan be performed by

i
,

'
' equipment: (Purchaser) (Seller).

(List all items ame give power charseteristies. B. ELECTRICAL INSTALLAMON shall include
Also indicate dalber switehes shall be designed mounting electrical components and connecting
for standard,seasharproof or emplosionproof with w!re and conduit to system switches and
servies. Include bassed alarms as items.) valves in accordance with Seller's installation

Switches shaN be heavy duty dovble. pole, instructions. In all instances Purchaser shall pro.*
.

single-throw, two to a unit. The assembly shall vide reliable electrienb power into a Purchaser.
include a manual operator for start and reset. Supplie6 fusible dissonnect switch or circuit
Pressure switches shall be installed in the breaker and shall connect synem pressure switches
distribution piping in such manner as to assure to Purchaser's equipment being controlled,
operation under au means of system release, Y. INSTRUCTIONS: The system shall include per-
unless otherwise ipeated, manent type nameplates and condensed instruction

3, PRESSURE RELEASE: The system shall plates to identify the system and instruct in its use under
inelade ( ) pressure trips to release (Ust the emergemey conditions. ( ) copies of operating and
number of dampers, doors, windown, louvers, maintenness instrueuens shall be provided.
lids and valves to be operated. List separately YL ACCEPTANCE TESTS: Seller shall provice a ,

those whink require up to 15. pound pull and tachaimaa to inspect the completed installation sad to

_ - _ _ _ _ _ _ _ _ - - - - - . . - . - --
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srpomme the assspenses test. Sauer shall be emetled responsible for all oests of repeat seseptance tests.
to two weeks'advanes noties of the test date. Tests shall VIL SERYlCE CONTRACT: The system shall k
include (complete dissharge into each hasar(. with insposted (eesmisanually) (annually) under a service
instrumented coneestrated ' readings) (complete die. contreet with Seller's authonsed representative. A

- charge into each hasard with visual observatica of weight check shall be made of all cylinden and a "put"
distnbution)("put" dischargs of suSenest eylinders. pa discharp test performed to determine readinees to
determined by Seller to check function of pressure. perfonn. Recommendations shall be made to Purchaser
operated deviars and to determine if discharge openings for any corrections needed,
m unobstructed). The number of reeharges neesseary YFL EXCEPT10NS: Any steeptions to these sper:Aca.
to restore the system to full espacity aher tests shall be Cons shall be clearly spoued out in bid and will be
provided by (Seller) (Purehaser). Purchaser shall be subject to approval.

HAND HOSE LINES '

l. SCOPE: This specinostion covers a high pressure operated valve. A second release shall be
hand how line carbon dionide Are eatinguishing system provided for a reserve bank, when specined:
for protection of the following hasard(s): main and reserve bank releases shall perform

A. Name and location, dupliante functions. The pipe connection to
B. Dimensions (refer to drawints and provide), each reel or rack shall. when specined, include
C. Nature of combustible materials involved, a normally open manual shut.o# valve to pet.

II. FEATURES: The system shall be designed in accord. mit disconnection of the how without putting
ance with requirements of National Board of Fire the rest of the system out of wrvice.

Underwnters Pamphlet No.12 and the insurance carrier F. ME AND 1.M: W Mnder manM shan
(Specify FactoryInsurance Anociation. Associated Fac. be connected to the hose reels or how racks with

tory Mutual Fire Insurance Companies, etc.) and shall ga anised steel pipe of adequate size to support

provide the following pnneipal features: discharge from any one nogale.
1. E . ASSEMBLY: Each numbly shan con.A. Direct manual actuation at the cylinder bank.

B. Remote manual actuation at each hoes reel. sist euentMy d a tmanion. mounted dmm

O III. DETAILS:
C. A connected morte bank of cylinden, on wh ch is coined ( ) feet of %. inch 1.D.

" #"" "' *

A. CYLINDERS: Same as for High Pressure System aale shall have a rotating swivel joint at the
inlet and a female hoes thread outlet connection.SpeciAcations. Section lilA. A separate cylinder

supply shall be used for hoes reel systems, 1. RACE ASSEMBLY: Each assembly shall con.

B. DISCHARGE HEADS: Same as High Preuure sist essential 6v of wall mounted cleats support.
ing (_) feet of %. inch 1.D. rubber. coveredSystem Specincations Section 1118.
high pressure how in Figure Eight coil.C. FLEXIBLE CONNECTOR $i Same as High

3. DISCHARGE NOEELE ASSEMBLY: EachPressure System SpeciAcations Section IllC.
anembly shall consist essentially of a hornD. MANIFOLD: Same as High Pressure System

Speci6 cations Section lilD. type noasle and handsnp of non conductive
materials, and a squeere. grip type quick.

E. CONTROLS: opening and closing valve. A clip shall be
1. DIRECT MANUAL RELEASE: Pilot cylinder provided for fastening the assembly to the w all.

discharge heads shall be Atted with handwheel IV. INSTALLATION: Same as High Preuvre System
manual operators. Speci6 cations Section IV.

2. REMOTE MANUAL RELEASE: A remote V. INSTRUCTIONS: Some as High Pressure System
release shall be located at each hoes reel and SpeciAcations Section V.
piped to the pilot cylinder. The release shall VI. SERVICE CONTRACT: Same as High Prenure
consist essentially of a small cylinder of carbon System Specincations Section Vll.
dionide with siphon tube and manually. For further details refer to N.B.F.U. Pamphlet No.12..

PORTABLE EXTINGUISHING EQUIPMENT

Refer to National Board of Fire Underwriters' Pamphlet 2 % Poemd . . . . . . . . . .U.L Rattag . . . . . . . . . 2BC
No.10 for classi6 cation and distribution of Hand S Poemd . . . . . . . . . .U.L Rating . . . . . . . . . 4BC

. Portable Eatinguishers. le Peand . . . . . . . . . . U.L Rattag . . . . . . . . . 8BC
When specifying Carbon Dioxide Eatinguishers alwsys 12 Poemd . . . . . . . . . . U.L Raelag . . . . . . . . . 10BC

specify the highnt Underwnters' Rating--(They cost IS Posed . . . . . . . . . . U.L Rating . . . . . . . . . 12BC
no more). 30 Poemd . . . . . . . . . . U.L Rattag . . . . . . . . . 12BC

CARDOX DIV1810N. CMSM8780N CORPOR ATION e See NORTM MICNICAN. CHIC A00 11. ILLINell

.
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CONTROL GAS PART NO. DRAWING NO. AVERAGE WT.

CARBON DIOXIDE 37126 FA-34986 34 POUNDS

NITROGEN 37133 FA-41368 27 POUNDS
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a
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CARBON DIOXIDE 37137 A46074- 16 POUNDS
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ASSEMBLY INSTRUCTIONS FOR ERMETO Pff71NGS
1

''''*"'"' ***''' [ 9 g Slide Not end mee the Sleeve
' '

es febe.
-

'; .

| Se sure sleen is not en backwards.-
<

E Head of sleen "A" must he towards !

,~

i '( aut. $
A i

!i
WHICAft 1

3 lasert Tube late pittleg. ]
-

Be sure tube is bottomed en hanguuu
shoulder at po6at "B." Luhneate.

,

'

, , , , , .

,, a.
i- -

3 gfare Net slowly with wreesh# m / ""' while terolog Tebe wHh other; &
'

.

beed.
When sleeve genes the tube, that is,

: ' IH- . when the tube osa ao longer be re.
I volved by hand-STOP-and mete

-

iei wreneh. This is the "Ihag
sf.Os. 'p" point.cv...e esse

O
g g Tore 90st poet " Ring Grip"

< . , ' * Pelet IW to 1% tures ter
/ 3000 series.'

. . . . . . . s. ", . _.,as
''"'

The operaties deembed la ste
through 4 is onlled "Pressmag".ps 1'

NOTE: To nebeen en Ismens - that has been desenesabled. .re
es wnh wiensk e

!/4 /3 tore se , series e_ y e.sm, mas e , ss e
; When the esseehty procedere for tremote BDNegs is followed sorrosWy: those penets will be evideet.
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O|
OMBIE, tut 1NG m FITTINOS

3 3

:

I.E.Ba BSCRIFT W

| 560108 3/8" Copper Tubias (.065 well). Order by tength. '

M4287 4 Union (Centrol tubtag). 3/8" Tube
*

M4611 Cap (Cap-off tubing). 3/P Tube i
'

!

j 544207-Y Male Connester 3/8" Tube a 3/8" Fipe (

M4590 Male Connester (Carden Rate-of tise) 3/8" Tube a 1/8" Fipe :

571211 Fensle Tee (Dere Speed Reed) 3/8" Tube a 1/2" Fipe
a 3/8" Tube

M4282-4 Male Ceanester (Sprinkler Rate-of tise) 3/8" Tube a 1/2" Fipe

M4282-F Tee Wates (Tubing Juesties) 3/8" Tube, 3-Way -

544283 5 Male Commester (twitshing valve 6 3/8" Tube a 1/4" Fipe
Setester Valve & Solomoid valve)

M4282 A 908 Male 51ber (at estoster valve) .3/4" Tube a 1/4" Fipe

544182 5 90' Fenste Biber 3/8" Tube a 1/4" Fipe

5443M But 3/8" Esente

544379 Nut 1/4" Ernste -
|

544354 81este 3/8" Esente'

'

M4282-8 Fenste Ceanester - Tubing to pipe 3/8" Tube a 1/4" Pipe

RATR-0F R185 TWING AND FITTINOS .

M W. MACRIFT105

560277 1/8" 0.D. Copper Tubias .020" Wall - Soft Temper
,

5446M 1/8" 9mies, teverted Flare Brass, complete with Bute.
.

M4637 1/8" fee, Inverted Flare, Brees Complete with puts. )

|544634 1/8" Cross, teverted F1sre, trass, Couplete with Wats.

544639 1/8" put, leverted Flare, trass (for above fittings).

!
.

i
-.__

_ ._._.__.-_. . , . - . . _ ___ _ _ _M _f%Nk/Vt______ _ ___B 1 10 u ' |
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|O Principle of Operation
vaRTICAL MODEL

SL8CTRICAL LEADS

SLASS BRADC
MERtARTIC SEAL 't

IXPANDING
SUTER SMILL NELIARC HtkMETic

$tALgp MgAD 0"""- "*

Mi"] b!f
, e.d h4 * *

LOW EXPANSION
STRUTS

.

CONTACT PolNTS FOR ORD!N ARY FOR MAZARDOUS 1.OC A.USE - The besie T!ONS - Mount DETECT.A.DETECT. A. FIRE FIRE unit to Crouse Minds CPS
EL8CTRICAL INSULATION unit may tomounted

031 cover and Form 20 Condulettonn une. at installation, for explosion.tion with * di. peset system.

O ' mountins nuts. Can to Appleton Electr:: BTCS hub
8
tP Mount DETECT.A. FIRE unit\. u

MILIARC HERMEflC k W Mth con. cover and Form 20 L'nilet at in.
SEALID END " stallation, for explosion prxf

= ADJUSTING SCREWS ha *

s mU of t s box excludes

The two fine silver contacts are mounted on, but electri.
cally insulated from, two curved struta that have a low ""*= N - W '''$ '-5

expansion coemclent. This assembly is mounted under ,-
compression in a tubular stainless steel shell having a * ghigh coemeient of erpansion. .

L

Temperature changes cause the shell to expand Of con. |
~

tract - exerting magnified in0 tion to the contacts which * , , ,
close the instant the surrounding air reaches the tempera.

, ,

ture for which the unit is set re rdless of the rate of air
A,', ,,,,,, y;-

temperature rise. The shellis baaic temperature senai.
tive part . . always in contact with the surrounding air.

'""#*"'#""""'''"' '#""" ' " ' ' "
"''s'f i m e s

Tres annassa. On Ts P.
esa m T wisa Ossatas COLOR c00s sT0en me. a-

se0 ve tt0w is0:sf
690 WMitt 680:31 % atePS.
BBS wn TC st094 illv a.C.,,,, y

RTiti CLOSEse 389 RED 660i000'""
aso entan isons o.s anses.

O s00 ORamst 190122 illy 0.C.
ftS OR ANGE WITM SLACE OCT 'S0623

$PACIN G * bo' stT WEEM uMITS On Sas00TM C Et Lin 6
19' FR00s PARTITIONS OR WALLS

ELECTRIC THERMOSTATS
issuto i of PL AT E NO. H- 43

_ _ _ . . . . . ..
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TMS CARDOX SMOMB 087ECTOR is a TWO. STAGE POSITIV8 LOCATION OP Off8CT10M is assured becauseDETECTOR. What does this mean? Just this: the Detector is located in the area where detection is
THE PIAST $1 A08 gives a warning signal indicating that desired. There is no chance for confusion or mistaking
smoke is detected in small quantities, thus providing time where the signal comes from. Signals or mdicators can be

|esired in your building or plant. laced at any om Mon or any numb of locations, anto make preliminary exammation of the fering materialremises. This
affords the portumty to remove any smolI

| or to apply t. aid equipment for extinguishment. INSTALLATION 18 59AM8-The CARDOX SMOhE DE. !

I If the smoking increases without attention, the SECOND TECTOR is as easy to install as a liaht asture. No eapensive
STAGE operatas a fixed fire exti uishin system, signals P8Pmg system is required to gather smoke samplea,
the fire department or causes any esired larma or signals MAINT9NANC818 S4MM8-Periodic vis,ual inspections to !to function. prevent dust accumulation are all that is required. Tubes ('used in the Detector are as easy to install as the common
HEAT Off9CTION is also provided. This can be paralleled radio tube. Accumulation of dust due to improper or negli.
mth either the FIRST OR SECOND STAGE, thus offer. gent maintenance will show up by a signal from the FIRST
in protection against either smoke or heat or BOTH. STAGE. |
( est detection is normally tied in with the second stage.) There are no moving parts - NO BLOWER $ - NO

MOTORS.
PASTER DETSCTION is accomplished with the CARDOX Filament circuits are a rvised in such a way that fila.
SMOKE DETECTOR because the unit is located in the ment failures actuate the IRST STAGE signal or trouble
hasard. There are no delays a hile smoke samples are draw n alarm as desired-no actuation of the SECOND STAGE
through piping to a remotely located instrument. poestble.

CARDOX SMOKE DETECTOR g
PART NO.11719

WCDEL NO. FE21663

_ -
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f dt.pffy"* | , CROUP PART PRESSURE V I'.' dN1 '! I '* NUMBER NUMBER SETTING RA!!

K [u'[!i"##
C41582 1 110174 )a 4;

!, .. ,..

$.! . C ZJ;.~.~.M IE!!I I Ch1582 2 110175 1)" 20

| $$lel*M's%O**'ug* C41582 3 110176 2a *0
b.E/M Str'elb

.

44' - / C41582.4 110177 1}" 10
I-

/[ "'id f [f!lfd'd*a'II C41582 5 110173 2a ::f
'

t[ Q(sjges arrear C41582.6 110178 1}a
.

%. conavor (, -

,

i
' i C41582 7 110179 2a 5i _ea.a __u e m r___dkna

_

|!^ UA C41582 8 110180 2ta
'' g =i ,

| C41582 9 110181 3a 3

~ ~ ~ ~~

.
,,,,

" -f4 C41582 10 110182 2" i,c--------- p '~

.o | il.
i

L . . . . . . . . . . $' E $ C41582 11 110183 3a 3
#

y a a 6 .. ,

, .

'i i'~ l" 7 C41582 12 110184 3' 2
'

|| WQayr '

.

. || w s
!

I d_'.
> . . . . . . =i'

;; __ .. ,_______ y NorES.__

|| Q\ | ^ I^.

'dm_ L_1._______J M 3V FOR COVER ASSDGLY ORDER STOCK,
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NO. 3102 DRAWING NO. 94143

U
DISCARD MOUNTING BRACKETS IF'j '/

k%%#fo h UNIT IS Wall MOUNTED.
..

f! '|e'Ar|$5 ' " '"
i

O
CARDOX

PNEUMATIC RATE OF RISE RELEASE AND VALVE ASSEMBLY
MODEL NO. C 41582

REVISED 12 64 -ca37ocDIATE MO W , d it a
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|
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1/4" CROSS 1/8" TER
Part No. M4634 Part No. 544637

$'A fD MAD

'.to

.

T || IV ~

,,
,n, n.

' MEAT ACTUATED MVICS (MAD) U OE
HAD ** !h' Part No. 150128 [

;

jti

1/8" 0.D. (.020") WALL COPPER TUBING
Part No. 540277 1/2" D1A. E1619 i I

'

, OR TREN WALL "[ |'

INSTA'' *?IG1 INSTtlE: Tim (1/8* TUBING) CON WIT * H
'

All comesticas asst be made la a N
junction boa, anst be air tight. "'

free free esisture and dirt. De not kaak er
ficttaa tubias. Tubias to be less enough gjgn ggg I '

to be looped as shows* Part No. M4636
Cut tube by filing metab and breaking off. I

File smooth and square, remove all burre. u i
Kold and of tubias dava to keep'fittage out. 4" E 4" A i

slip tube out en and flere tubing. JWCT13 tot * ;i .

Uso two 1/4".3/8" opea and wrenshes and '

make easeth, tight sammesticas.

PRESSUREOUT2Tl )
1/4" Standarti .Sipgf /

-[2/4" Standard
IN PRESSURE INJT
PRESSUPt Sipe

COMPCHN! PAEf8 SYSTBIS Discarti tube Fitting) 11

1/8" NVF . Part No. 544639 h
'1/4" FLUG . Part No. 544440 PRESSURE INLET 4

3/8" 0.D. x .065" vall M

SURI
' Copper Tubing fNi

(Pa n W. 5 M 08) ESYSTMS
CFURN18MBO ST CONTRACTOR From' Control Cabinet le

_

,
i e

,

s(300 PSI Pressure) t- ,e p ,

RATE OF RISE RELEASE
PLATE No.H43A 7 ! '

|
, . . _ . ..

*MICAI. MA1.1.AT1W [
PW MertC BATE OF R185 DETSCTION

. - . . . _ _ _ _..__ _ _.. _ _ ~_ _ _ __ _ _ ______ _ _ _ _ _ ____ _._ _ _ __._ ___ _ _ _ . . .
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- ' fire extinguishing egulpment. .'. i

:
'

O
4 J' : -;I : =

11 ||
5 18

g ,, - - - - - , . - _ . , ,

il Il 1
*

ll ,) !

|| ,jo l

il 1/8" TUBING v :
,

_I
'' rTO RE11Asa; Ahu'' # ' '

VALVE t.SSDSLY I# '
s i ;

if ||
+ :

|| || A %'o
i :i,: .

'
| 1/4'' TUs1No 7

* '-

k/n :p ,P r**'a^a ^
,

m i .,

9 l|l l i l n -'
CG4PENSATING VENT :-

(not supplied with
i mercury check kit)i

,

f I T / || T

O W4Il911 *!
,

i -3 ERCURY CHECKS | |j
'

ii [t |
_ 1 - - --2 HERCURY CHRCES i |I

!! ;ii
- ''-

1 MERCURY CHECK || t

9 9 9 ( ||n

MOUNTING SOLT

| FADNT VIEW (hinned cover reinoved) SIDE VIEW

CHE 1211T M8CURY CHECE KIT - Stock No. 150135 - Drg. No. A46329
,

TWO UNIT MRCURY CHICK KIT - Stock No. 150136 - Drg. No. A46329

THREE UNIT MRCURY CNBCK KI" - Stock No. 150137 - Drs. No. A46329
..

Mercury check kits are shipped unassembled with all parts packed in cabinet.
Union nuts are supplied with kit. Compensating vents are supplied seperately.

:
'

I O CARDOX
MERCURY CHECK i

l
| PNEUMATIC RATE OF RISE DETECTION SYSTEM

PLATE _ NO. H-43 C __ -oc _ocm-
_

_
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.

' me, wwsu ww .

QI,

#
| q!Q Q.p l

>

1 .{.4 244 Lf

4ARD0X
|manual acLeast stations-cLtcraic

(Pusn-surion optmATto) l
i
;

b N suntAct-mount k esou. cont. 110-125V AC/DC<

24337- 143181 svaract-esounito, usu cout 250V DC '

24346-1 * rLusn-esountto l' 0-1 AC :"

'
rLusm-esountes-2WV24346-2 *

24302 143174 suaract-esountro ou-erra 119-125 V AC/DCa

110-125 V AC/DCarLusM-esountto, "oeworr*24342- ,

onora av ucott eso. Pants supplico nisAssensten ron (Asve

INstaLLAtto00. 'j

|

-

,

,,v.------- ...,..e,--,,..w-a ..m .,--,--ere.,~,-+,,-- ---,w.m--,,.,,,,~,..~.n--- ..-.--m --_ - - , - - - - - - - - - - - - - - -. - - - - - - -



. _.__ _ _ _ . _ _ ._ __ _.._ _ __-- _ _ _-- _ - _ _ __ _ _ -

,
_

; y.

1
;; '. ''D0,. firo. outinguishing ogelpmoat. . . j! - -

i

O ;
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| .

' Nor coNou/r ;'

[enNorgo7Artosoo*)|-tj.-
*

f4Lc.Lenos ,
_

.' p .

m i

4 % .I =;,
N, ,; .. . ,

' f j| %4y +< .

| L a- :

-tja n' 1

| * unrner3 -]- IJ

--4 i| : ~

ch6 6

:+ :[ , ' Ng |
.4 7

-

O 't'M8" l-

I
7M HMM MFrMALL Y CL0sfD SOLfM9/D kWL V1
02//~MC 3/2f : ig* D/A.f
GPCRA7/MG PRf3SWRd : 300P3/ |
OpfRAF/MG V04 rA GC : (31f 74341) ,

VML VE CANBC MOUNrfD /NANY #0str/0N
;

4

ognnvne eMgar/No vos ve cett neemt.nr
No. vearnee avecxMe. 3rwcRho .sro e s N o.

A4AA/S //S Y= 60 C Y /6/277 100/09 136966 ;

44/444 ff0 VDC /6/10/ 110//0 126750 ;
,

A41917 NfV-ffCY /6/633 610Hf 336766
lAdf9fd 110 VDIC /6/634 110Hf &Je 760

-
-

A41993 14 VDC /6/106 410/09 196156 '

esto wiru ca.ecreic osrecrees ANo Aersidreas :
;/~0R Rft,143/NG PRf3SWRK /N CtWrRCit. SYJVEM.

O CARoox i

ELECTRICALLY OPERATED [SOLENOD) |

VALVE :
.

(atr. owo. No.secoss) .

.. .. _. . _.____ __ ._ _ _ PL A T E NO. H-37__ m.._. _ _ . 2 ,.
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fire extinguishing egulpment...
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0PRING IMCHG[p !

/s !m--*., .

Q# r'

HOOK CMAIN HERE)' C[' 7 '| ,

1 .,

\ .
|

'

_
- -

.

l' s 6et i'

PART NO.-17131 >

(WITH MTCH)
'

>

I

PmovlDC UNION OR TUBE l'ITTING |

1 GALVANIZED PIPE TO FACILITATE RCMOVAL FOR *

(.065)TUSC\
'

: ,,

! \ Two oiA. :
'

i s. p. T. F MM G M ES |
4;

' '

IDENTIFIC/ TION LABEL '

! ! *-S S/8 -'
,

l| ".

w rsw f
.!u.,:j Ms

t.:+s:.w.

T|-4
,. < # 3

'' '

< g?|
dD.~4m Q.' -o -

:
- -

,. . <:

\ [10
'

7'' 's SEE 4:ITE
s, 1 3.e g i

-

1 g;----- ; can!!!., ,,oy;
'I' FLOOR

I L... . . ) | > 1
- " /-

i i ,

, f
1 i /

\,,/
_

if

FRONT VIEW SIDE VIEW -

' Note:
1DENTIFICATIGl MBEL 6 LOCAT10N DIMNSIW|

APrL188 ONLY WHSI SBCWD STAT 10N IS ADDED P MT NO. 17128
rot ASSERVE SANK. (LESs urcK)

..

CARDOX'

| REMOTE MANUAL RELEASE STATION- i

hP ART NO.17128 WITHOUT SPRING LATCH
; ART NO.17131 WITH SPRING LATCH ;

MODEL NO. B 41874 !
:

. . _ - - _ - . _ - . . . _ . - . . . . ..
.R m_n m . . _ _ ,

. . . - - . _ . . . ~ - - . . . _ _ .
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.

,

,

O JET TIP ORIFICE B"
~

c =
CODE NO STAMPED HEE

]
| h

'

b..
r

R T. g j

li X
~

1 J
! | <

| STRAINER
|

'
;

P,

| JET TIP
j

;
i

| MODEL *A* ' B'
FC 41227 1 436 7WSHELL
FC 41227-2 6 I/ ' 9 b~ ;8O

PLASTIC SEAL CAPS ARE USED TO '

+-
PREVENT CLOGGING OF N0ZZLES IN

,

SPRAY S00TMS OR OTHER SUCH
SITUATIONS WHERE THE OPEN END '

0F THE N0ZELE IS EASILY REACHED
AND WHERE TEMPERATURES DO NOT '
EXCEED 175'F. CAPS MIST BE ,

OCALLED FOR INDIVIDUALLY AND, i
;'WHEN SHIPPED WILL SE SEPARATE 6

FROM N0ZZLE ASSEM8 LIES. %iTO ATTACH - WLAP CHAIN AROUND L
MEXAGONAL PIPE C000lECTION AN3 h

*

LINE TO ITSELF TO PORM 1A07. d
'

SEAL CAPS USED POE TEMPEEATURES
ABOVE 175'T. SEE PLATE N-SOA. -

-------y 9

SEALCAP FOR FC 41217-l NOZZLE PART NO. 137398-

.

SEAL CAP FOR FC 41217-2 NOZZLE PART NO. 137395
.

O CARDOX
'

DISCHARGE NOZZLE
| SPOT TYPE

'

.

|

| !

-
-,. , _ _.- ._ OG9WRa 4 O 5-

- _ _ . _ _ _ _ _ _ - - .
, --.---_ Q..Q Q . 0 G . _. R O A- - _ . _ - . - . _ . . _ - - . . _ . . . - - _ . - . .-- . . . a 'a > e a . W . ' ---
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1 )
!

i

.|

j g ,,,. .......i. .. ... ........
!j

GASKET (ALSO SEE NOTE 2) )!

! FRONT RING
DIAPHRAGM (ALSO SEE NOTE 3),'j

;
SEE NOTE 4 < GASKET =

BACK RING - i

'''
; q BOLTS & WASMERS

,

=SEE NOTE I |.'IPE - 2
|

(TICHTEN EV'.NLY i

& SECURELY > !,w
. .Ntos ,

,, g r

.

s t P91.r.

| k ,

SHEET METAL SCREWSS !e
'

; ,. 5 - ( SEE NOTE 2 4
i )(

{
9 NLP?lE -

~l
.

DUCT OR NOUSING -- ;N
UNINJ ,q )

|M) SPOT TYPE N0ZZLE '

p 4s30(.128) DRILL
-

#30( 128) DRILf ~ i

4 HOLES / 6 HOLES "
'

O.
h ("4 r

>

+ . - - -. .

'

/ I

W
WUNTING CITTottf Y

SMALL N0EZLE
MM3871NG Ctff0tFF

LARGE NOEELE

INSTALL / rMN HOTES:

1. WHEN THE N0ZILR IS LOCATED .iT I:lE END OF A CIVEN PIPE RUN, A UNION ,

AND A SHORT N!PPLE ARE TO BE REPLACED BY A CAPPED 6" NIPPLE, THERESY ,

PROVIDING. A DIRT OR BlKOLTT POCKET AT THE END OF THE PIPR RUP. !

:'
2. WHEN THE N0ZZLE IS NOT LOCATED ON A DUCT OR HOUSING, ONE GASEET AND

THE SHEET METAL SCREWS SHALL BE DISCARDED.
,

3. WHEN THE N0ZZLE '15 MDUNTED ON A DUCT OR HOUSING, BUT IS NOT TO SE
COVERED, THE DIAPHRAGM SMALL BE DISCARDED.

4. THESE ITEMS SHIPPED AS A KIT:
CARD 0K STOCK No. 137393 DRAWING A42128 (FOR SMALL SPOT TYPE N0ZZLE)

'

CARD 0X STOCK NO. 137392 DRAWING A42127 (FOR LARGE S M TYPE NCIELE)
|

5. ALL PIPE AND FITTINGS TO BE SUPPLIED BY INSTALLER.

CARDOX DISCHARGE NOZZLE
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,
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'
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m. % f.''-' \'
- '

, . - >- s, ,, g . .Q,-
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, t ron
,

.t#

i

;

SrAL CAP "A" FO R SPOT TY PE FOR TOTAL FLOOD
'

O AS se us'v oi^ "ozz's uOor'"O- ~Ozz's voor' wo. :
137470 4W FC 41227-l ;

i 1374 7I 61/8' FC 41227-2 - C 45999

>

2\
\
'/

s

'
A\

'
\

k, \\
i \

,

,, #\ - s 'sg

( ,' \\\|
' - s,.

i @' Nk \-

,

, \ ;
1

O CARDOX
,

SEAL CAP ASSEMBLY

_ _ _ . . _ _ - _ _ . _ . _ _ - . - _ _ _ . . . _ . - . _ _ _ . . _ . . . __ - - - -
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q %@rsf%L fire extinovishins equip, .ne,,,

'

''8 2 wI $.i.1 M-

m

L M T F'- 4.. T h, ,
. 3 A . :: ay.,

~ -$ p-f'|*~
'

.

'n| {.. u

WMEN INSTALLED .
IN TMIS P0&lTION SPAC ER$ '/3 PIPE CUT TO
ALWAYS USE FL AT LENGTM DEPE,NDING ON
HE AD SC R & WS .60 TAMR ANGLE SIEE.
THAT TMIS SURFACE
WILL BESidOOTn.

'$CAASNES
' " *L-18 H EX HE AD BO LT

.d; ., NUTLOCRWASMER & NL'T

F
.5) -iic:i -

> . P. _. o\ i-==g m...

? y.I && 'ub"

e. u,n .

} il-ia ''w y W
s , ,g pipe i - -- t..===;c_g ntA0 e0LT eiPt-- .

__
LOC wwAsMER Li |W$ M9 '.

INVERTED MOUNTING FLUSH MOUNTING
LI MITATIONS:

1. M AXlMU M &BE,& Qf COVER AGE
A. LIQUID SURFACE 9.5 SQ F T
B. COATED SURFACE 13.3 SQ F T

2. MAXIMUM LI NE AR $_PACINQ
A. NOZZLE TO NOZZLE 40 IN
B. NOZZ LE TO CORNER 20IN

3. MAXIMUM DISTANCE ACROSS HAZ ARD
A.ONE SIDE OF HAZARD 4 FT..

B. BOTH SIDES OF HAZ ARD 8 FT
4. FR EE BOARD

MINIMUM DISTANCE NOZZLE TO LIQUID SURFACE N

TANKSIDE NOZZLE
.

- . . . . _ _ . _ . . . . . . . . , , , a a a. .. .. Ma AWW hiA A a S&& *ia* *1* i
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1 1,
|

i
.

! @ ', W 4| . fire extinguishins egulpment. . . !
'

!
!

.113"DIA. - 4 N0LES "IPE

| N :
f.t

.

3
.m.
Ig ~w UNIONW ! ! ;

4 DUCT OR HOUSING | ggg :-" jy!
*

!
Q, ! >[ l ! - Norg 2 '

GASERT I|\ j/ ,' |J
.

,

SEE NOTE 1
_

i

MOUNT!NC CUTOLFT
. NIPPLE 1

~

'.d 1/2" COUPLING / 1

SEE NOTE 3 [ -]' a,
J :

,
-

; . - ; ;.y-- '
., ,

l
j,

j. ri| i.
~'

|
.

L , d I M '' ,
_ nt

IL
|c. . .

i
1/2" NIPPLE 'l |

'

c :" h SNEIT MTAL SCREW
" _ ,g,gg

'

7' 333 IIOTE 1 ~
*

CARD 0E ORIP1CE "
; ;O NOEZLt W1111 WUNTIIIG PLAllGR I

(,, _SPRING COVER 88E NOTE 1 t .

1. PhallG8, CASEET AlfD SMff NETAL SCRWS ARE SWIPPES AS I i - UNION |

A EIT. CARBOE STOCE IIO. 23711 PER 9Rm15G A41658.
|

2. WNW TM N0ZZLE 181ACATED AT filR BIS OF A GIVEB ) i
P!PR RW, A 12115 AllD SM0tf NIPPLE ARE 10 BB

t ,

REPLACBD ST A CAPPED 6" NIPPLE, TEREST P907181gG *

I. PIPEA DIRT OR liAW3Jr POCEST AT THE END OF TM PIPE RW. :

3. WilEN A LAB 0ER ftas 1/2" SUPPLT PIPE IS CALLED POS 05
. THE SP9CIPIC JOB 3RW1508 TB 1/2" 005PLLIIB 18 19 38
|

MPLAct3 ST A CONCENTRIC RS80C84 0F TIIB SIM SPECIP189.
(COUPLIBG 08 8535C81 10 88 HASB UP TIGNT AGAINST
THE W owr 188 P M ). -

,

4. ALL PIPE Allt P17f1908 TO 88 SUPPL 1RD ST 158 TALL 88.

..

OPEN- MODELS A41652 A41835
COVERED-MODEL NO A41654 ,

O
CARDOX

ORIFICE NOZZLE .

'

REVISED
- .

- . . .-. _ - - _ _ _ __ _ -_-_-____



_ _ _ _ ._ _ ___ _ _ _ _ _ _ _ .__.___ _ _ _ _ ._ _ _ _ _ __..__ _ _

|
fire extinguishing oquipmoot...

-

| e:
! SHELL / h j

IfMEX NUT
'

/
/ |

'
| JET TIP ORIFICE CODE /

STAMPED HERE / .

/

ifMEX
.

!FEMALE PIPE {
) THREADS :

I/2*0N JET TIP CODE NOS. !
.|

i 3/4''ON JET TI P CODE NOS.
_ _ _ _ |UP TO & INCLUDING s '

-
-

|cO
68s.sTHRUis -

.

j =.-u;

5!SkwNNNWf D'^- i
"STR AINEIV h

# i

# ;JET TIP s
;

- .\.
'

\
\ .

:y
\
\

-

\

"USED ONLY ON JET TIP CODE \
\

,

NOS, UPTO & INCLUDING 6 s u ,

3"
'

Eg ==

.

s

?

CARDOX
TOTAL FLOOD NOZZ LE G,

MODEL NO. C 4 5999 .

.

s

_ ._ _ _
2,, e 12 u PL ATE NO. H- 52.
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' 't -
'

. . firo oxtlagoithing oquipmoot. . .
'

- -.

4"-------~.'1 *--

~ 2 - 7/16 " ---
|

'
\

,t
< :

/ i
/ .i-

i
'; JET TIP ORFICE CODE / !

| STAMPED HERE e' i

!

( !

1 7/ 8 " H E X l-l/2" PALNUT |

.| k l'

ET TIP !

\ - _ _: -

I

10" 01,FEMALE PIPE THREADS '
,

(SEE TABLE)

| . !

FEM 4LE JET TIP A S SEMBLY ORFICE JET TIP l-6 ORFIC E S r
NPT CODE NO. STOCK NO. DI A M ETER STOCK NO. (ggg TagLg)

I" It 137475 .19 6 33774 !
\I" 13 137476 209 33775. 1s

I" 14 137477 .tti 33776 \

I" IS 137470 .234 33777 " '

\
I" I4 137479 .344 33778 \

g
"

It 137400 .373 33779 %

I" to 15748 .2969 33700
SHELL \ I

1.1/ 4" le 157488 .457 337140 % i
\

s y |11/4" 18 137403 .3818 337149
1.l/4" to 157484 .3128 337180 ~

1 1/4" tt 137488 .339 33?l81 i

1 1./ 4 " 24 157446 .360 337158 >

l.1/4" 26 137407 .397 33?l83 |

i.i/4" to i374ss .4 tit 337:54
)

'Q CARDOX !
WIDE ANGLE NOZZLE +

(TOTAL FL000) j
MODEL NO. C46000

%lesusoI-s? PL ATE N O. St A CW-
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(,@fdMs fire extinguishing equipment. . .
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i

-L A-

'
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/

N..e 4:k/
'

'c
. ;s-v y

' NNRd s

h ':s t T, $s 'ss

PILOT PRESSURE-,

k NPT (PQRT 'A),,.,,.j,pp- ' w '(,.- . . -

Y'ef" |(# Ethi::
[ EXHAUST' h[,

'b ~

INLETf NPT-;(g NPT
-~-

q.,

PORT 'Ei . (PORT t)
-

f
',' , . - .

, ,
- '

, t,+

D

!' aMTo. holesga
O> [h'5 ', dDIA-

'. W '

3

i

_ g .-

..

_

.s

CARDOX OPILOT CONTROL VALVE
PART NO.~l61640

MODEL. NO. C45982
1
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USE THESE MOLES Pot.r' '

3 VERTic AL v&LVE WoWRTINS

)O ' y/8 y (0
1-1

.

g
'

% |

%'

'

8R ACKET DETAIL
S/N 3098

wounT vaLv5 NoRizonTat ;itat SMoWNr on VEnricaL
WITN MANDLE UP oR DoWN

Post 'o*- A
t / 4' l.P. S. - V |

4INLET

*

POR T 'A'

ofPRh*S.sPt

[ j

/
-

( /
g gal /4* Et* Le*SoLTS

/ NUTS AND LoCRWASMERS
I 1

/A81.;.1:
OUTLET ;

.

PILOT CONTROL VALVE l

MOUNTING DETAll

O
assuto it es PL ATE NO. H S3-C c.302-

u
,

.
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(NbkN hDi$ firo oxtinguishing equipment. . .-f '

| [N.RT. PILOT PREMURE INLET

Cg AR ANC(,LINE
3h c ..

n\ n .n~

oyhtO
e

m,.
n

] A(PIPE SIZE)
N

| ~[- .-
_

gg .

]$
'

DC
E :

& g
////////// A

'

w w w"

9
. . ..

CLEARANCE LINE

TABLE OF DIMENSIONS,lNQE8

MODEL NO. 1%RT NG A B C O. E MAX. WIOTH
_

FD 34039 16137 I e4 3% 12- 6 4
,

FO 4 |272: -1688 4 9- I% 9 37/s 12 7- 5-
FD23907- 188869 Ih 9h 4% 13 - 8- S

_ FD 23909 161370 a 10 h S% le 9 6-

G
CARDOX

SELECTOR VALVE
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O X NPT PILOT PRESSURE
h
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n
q t

-

Q
'

.

k9 6" #
5

-

es o
5 Z...

6,, fJ i,vm -
_

Me',4 |
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-
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gOUTLET -

7
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,
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>

.
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. CV, @ EL j
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.
~'J '
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~
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*

|
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<- '<
,
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'
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_3 J-=,,

T- 'Vg.
1

5~K
-

I.f P ( ._

#16 L8 . .)
,

.
," -|gh- -|fVALVE OPE N

POSI TIO N P .

~IPE . SIZE MODEL NO. PART NO.
.. .

. |
'

P i

h~l_4 PT .B45695-1 36147
'

8dNPT B45895-2 3614 8'/
a

O CARDOX.

SELECTOR VALVE
1

I

Ia !S
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AN 3 D15 fire extinguishing; equipment...:

. . - . . O* '

.

h r - O ss.

h'\ks
b \ ..

$ yNPT PILOT PRESSURE
Y-

- --
~ . , ,

n,

'6f(

Mu -

e 21"'
o

($
7@

j 7 Ast-

<shs
q -,

3 I151
'

'-f
N k, SW U &r. w,-

i. j M -

3 CLE A R'A NC E ' R EQ'OOUTLET-)[-- 5
-

. :FOR SERVICING.N

h N.

Ik 5 X M"

.

i <: ,

" "
F INLET"

-

a - h
,.. 3

3-

,$= .py x >
i c

f / 'q PIPE SIZE MODEL NO. PART:NC-, , , ,
/ ka" NPT B45696-1 1616 2 4 :

/N +4 N PT- B45696-2 1616 2 5
"

1_. u s

% --- I k~ - l {~-- - g
CARDOX

SELECTOR VALVE -

MASTER TYPEJ
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[Dl}{WWI[ fire extinguishing equipment...

O,

|
a.

\

PEMALE RPE THREAD MALE APE THREAD

n n

H > ; o ;

I , -- !

o

u, J LJ ,

.

L!

: "A " ; ; "B" ;]
1

SIZE *A' "B"' PART NO.

h~ 3k~ l9 ~ 1612 3763 ,

?7 161238:k[ 4 Y[ t/8
I" 5" 2Yd- I61230

5 467 "i 2%" 212M:Ikd.

I 3 IId .6d ;3" 1612 41

.

CARDOX ,

CHECK VALVEO
.

,

-
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MDA $11@$ ; fife eatinguiShing equipment...
. . .

.

. . h'
''

u q. . , ,,7
- -

-

.-j "--

7 6

% / *- a/ s'

/I k &d "

$-@s

N ?
%('' .h

,

$ i U

(n ,.
INSTALLED IN CYLINDER MANIFOLD TO VENT ACCIDcNTAL LEAKAGE TMACUOM CMECK
vALvr wHiCH Mien? ScT OFr REScRVE CYLINDERS, CLOSES IF SYSTEM 98 DIS =
CHAR $tD NORMALLY WHEN MANSFOLD PRcSSURE REACHES APPROXIMATELY 20 PSI.

CARDOX g
BLEEDER VALVE '

PART NO.-161573



. ,

- b fire extingelshing-. equipment. . .
,

O

kHEXe

1

'

NM
i

I
.: j4

NUT -561625 o.

SAFETY DISC .- 561624
|

h ' yg
WASHER -561623.-

\ BODY-5712 79(-'2 =$3
) pg j, N. P. T. j'

4__a q
- p

REF. BURSTING PRESSURE 2650 TO 3000 P.S.I.
-

|

4

CARDOX '

'

FRANGIBLE DISC RELIEF VALVE. ASSEMBLY

PART NO.3786

O wooc' ^4is*7

.
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AA%=% fire extinguishing- equipment.. .
'

,

AX.-
'

LOAD

ls'
j'* '|k- #[

8 fe DI A. -/, q

T.* DIAS I I

I '
C |N ,) _, , , , , , , , , , , , _, _ _ , , _

'Ol8CIARGE| l'i i .;,

' '
i! , n v -. / , , .

fqW %h{c- E
~

I {\ ' ' ''ji d[ - / d '!
'

is

'I
Q ~ e\~, i-

-

. , ' g.er -- ,; | -.--ei i i

.f
~ ~

- C - -- - - . .

-D o,

kRELEASE ~ = - 1*--

FSUPPORT
- - .-g

N. P. T. ,

ms .

f 3 _ ,y
- lh..

/ "h 3,-,i N3%. fdWipt" d-

M( ME / "

'

/<
X r''

~

"smi!L.__JL 2%
.

-gA.g
|'/4

v - --

_

.y
CATCM RELEASED BY '

DIM M m m .Q,

u, ,,

_

RELEASE MODEL- PART "#I* 8# '"""iA B C D E' F
SIZE NO. - NO. LOAD J NO. NO.

'/a FA-alets itals : 2'Faa I k4 /is - IYsa 8 8/le .as L as. A4seao sas74e. I1

l FA*Rl938 leale' 3 'k38 Ik4 1 8 8 7
1 k38 /33 100 L88. A 48631 539780 I',8

CARDOX-

PRESSURE RELE ASE
Raviaad 1 62
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d$N4fM. firo Ostinguishing; oquipmOnt. 4-
-

O
PROVIDE UNION FOR 3 WITCH MAINTENANCE

t'

) N.P. T. OR 3h-S

h N.RT. PRESSURE
CONNECTION

'
)CONDUIt ;'/ l

k CONNECTIC3 3!!!!!
' - -

'

; :P %. .

, ,y- ,

en a sen en
a% MGua 'i .p !, ,

e}}sg, ~% ? n. :
;. u. - <

. , ,

'*' $
IO-

'

$wsCAGO VSA d ' E

s, ,. .

L, I s:.

O g, ,

_ 4 _

c::s fCONDUlT3 ;

5 - CONNECTION

- NORMAL POSITION L
-

,

OPERATED POSITION

\.

CARDOX !

4 POLE WEATHERPROOF PRESSURE SWITCH
(two a pole:slNGLE THROW SWNCHES)

I

NORMAL POSITION - 2 N.O. AND 2 N.C. CONTACTS
ALTERNATE POSITION I 4 N.O.CONTACTSlPtELO ARRANGEMENTS
ALTERNATE POSITION 2- 4 N.C. CONTACTS /

PART NO. 18765
MODEL NO. -41644

. . . .: ..w a u... i
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'

,

'.-Q',hl'{O. fire extinguishing equipment. . .-

$.I
fCONOUlf CO#6CTl0Nh. iN. P.T. PRESSung

CONNECTION MODEL & RATING, ~"
n DESIGNATION 4.

| NAMEPLATEl
,

F @ k $ <h h (
_

e 3s
i j.:
i :. :4

1 - .
.

Et 7 6
' . : r -

'
| T

--

.

:.

._

O s .i s O C i:

+w 't JM| | {L 1) I

' ''
. . . ..

m_J.______!_... fco" ='t = cTion, _
.

frata- } $-|'

.......,:.......... 3 .n

t a '. ,<
-- . .,, - .

.
.

_ _ _ . _ _ ,..
.. N'.>< o, f ' g . . .: . e a. .

:-
e

,

'

; 1 , . f. . . .:t . .
,,s

l'

D
d ,,

.g ==

I CARDOX,
'-

4 POLE EXPLOSIONPROOF PRESSURE SWITCH
(Two a POLE SINGLE THROW SWITCHES)

NORMAL POSITION - 2 N.O. AND 2 N.C. CONTACTS hj
!

ALTERNATE POSITION I - 4 N.O. CONTACTS FIELD ARRANGEMENTS '
ALTERNATE POSITION 2- 4 N.C. CONTACTS

PART NO. - |1769
L - - _ . . . _ _ MODEL NO. - C 42059
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'tesm,oix firO Oxt.ing uishin9 OquipmOnt. . .-
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-

-

[N.P.T. P91 ESSUREf CONOUlf CONNECTION
0- CONNECTION /uoost a RATINo

n N
' _I

hhoh @ |_ _(
'

,N / \
<

.

.

.Y T 6/z, :gar
s .o.

bt,
;':

! 1.

p @ ( !.

t r Ja| | t1 11 !

H, M. o
,- . ,

" Noresah N 6 W- .
-

_"_"_9_ _*_" ' d CONOUlT CONNECTION -o .,

g*TRAvst!|
4 ._u

:G,,'.g----.... 3 a

so: ; - >

ib !
. . . . .,.

r Nf, j
-

<

e- ..s , r

i

i

l

o

3h' == +

CARDOX.

!
'

2 POLE EXPLOSIONPROOF PRESSURE SWITCH
(a pots slNGLE THROW SWITCH) {

NORMAL POSITION - 2 N.C. CONTACTS
ALTERNATE POSITION - 2 N.O.-CONTACTS FIELD ARRAN',EMENT

PART NO. - 11770
MODEL NO..- C 42068-

PLATE No. 59 B '
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1%T6I fire extinguishing equipment.. .-

a fl I a
g .

L______ _ _ _ _ _ _ _ .w
|

'

| lh
i,

~~~ ''
E

1

Ag ". _ _ _ -

lk.
,

INLET-i, , --- ,
,

.. _ _ _ _o; x,

OUTLET,
,

U I ____-._---_!
$10CERD''A81TS ARE- FACTOR)

._ __ _ _m

[h OlA. 2 MTG.HCLES
SFF FOR 15 SECONDS DELAY
TO INCREASE-TIME DELAY,
SCREW NEEDL8 IN'. To.--- ,-_ - - - - - - - - -

"
l 'Je,o?L ,,, ,,,,|

-

DECREASE TIME DELAY,i=_, L, RACE MERDLE out,-

n i s

,m sw ._ ..
i ,

LIMITS OF'ABJUSTMENT- - - - - - -

I , .- - - - - - -T_+ 5 880016D8 MINI W M 90. M lh0 te seconos mAgnem. FoRu
I - 11 OTRRR~88TTINGS LESS THAN
11 || 5 88CONDS OR GREATER -
Il ! l

*
'p - T9%1190 88c0508. ColtsVLT,

18 1/ l i - |' FACTORY REPRB8ElrTATI . - -

11 i . |'

Ig: ]
''

@ l LOCKNUTl i
. |,

18 It
i

l 11 [ -t-NEEDLE ADJUSTING SCRED
II II , ,

I' i 8jgg ;; |I
'

,-

! [cmeo.= ;| g, N. P. T.'-O
i:

Il !
|1 OUTLET TC

I I I /-- PILOT CDER A"'El, .,

I | , ll /' D I S C.H A R G E - E C
\ I- j_-

m--/
-

__ .,- .,

'
'

2f,li

. ._ _i

g , e
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"Qe . g N R T.en
INLET FROM

@ 3|j> 33 ACTUATCR VALVi~
,

9 4 @ '
|__

"0 n. - - -. . m. e. 3 m
,

- - ${.-
7{ =:

CARDOX
DISCHARGE DELAY

AUTOMATIC' MECHANICAL TIMER
WITHOUT COVER MODEL NO.C4!5881 PART NO.llOISS

*

e . iwi <- atran.1 54MIT NCLLIOl88____
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- [' NkN b flFO OXtinguishing oquipmOnt... -

O
fN RT. TO ACCUMULATOR

'

\
'
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'
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"
,
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~
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'

-

CARDOX
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-

5 DISCHARGE DELAY VALVE '

.

PART NO.-31097=-

g MODEL NO.-841793

7e
=-; -

$
i Revised 2-61 PLATE NO. H - 61
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% BE mouMTED IN VERTit,Mt POSITr ot4
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ROSE RACE SIZE gg smM.

. , ,maw-

1. Refer to Job Drming Equipment g .
'50 Ft. 1/2" Bose '

*

44f= #f= 8List for Rose Rack Stock Mos.. 75 Ft.1/2" Rose "

Dr ming Nos., etc. 50 Ft. 3/4" Rose ggy gg7g
2. Insta11stica Dimensions may be \~ l

100 Ft.1/2" Bose 40C4 WA8#8#a
Varied to Suit Job Conditions. 75 Ft. 3/4" hoe 43[. h. /3 -43. Required Mounting Bolts to be 100 Pt. 3/4" Bose No88 ####O#T#-
supplied by Installer.

m yg7fgg agygit-

TYPICAL HOSE RACK MOUNTING DETAIL
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MICHANICAL AND OLSCTRICAL INSTALLAfl0N SPICIPICAfl0NS ,'

| HION PRES $URS CARSON DIOXIDE SYSTEMS

,

em 3. einshe,s pipass,

|
,

' A. These esselflendere earnein minimum reeveremoms for in. A. Pipe ehen he golveniend essel.
'

emiling Cordem Syesoms and shall govern enespe where reevironense
. of e spesifts let spedfleenen are mero riyd and sehe preendonen-

| Subosonderds mesonal and wortenenship shell be seuse for reinspen L Sions 4" and smeller shell be Sehedule ac.'-
by Cordem of tie ineseliseen end the lasselieteen Conwesser, here,
ineher enlied "eenweemr," shell repless and/or reinemil as soeused '

C h I'' and W M be M 30,
to meet Cordes seendeeds et his own esponse end w#han deley.

. .

A meserteis eheel be new and of me highese pods, free hem
- defesa and imperfeenene. they ehen he produas of ressyness
repusente manufsensors.

3. Somwed pipe fleslags,

C werhmenship eheil be in esmordense with she hees modern
!econderd praelem A. Pipe Retings shall be A r
.

D. Dressings and speelfleeseens genereely idenWfy work to be ,L Whom Ishouluie 40 pipe is speerned, AeHass eheti he 150
done but n is she mesenmeheimy of me eennesser = vissT Tis psed seems meilmente iren hended, ace pound eses. maii.ohie .

PSOSCT 8:15 and aequaine hannoif wNh been job and werhing hen er 300 pound duselle hen.
1

senatolene. Jeb drowings shour aAseHhunen piping in sehemsele
and theelere em not nosesser#y emese, langeh and neveing mey

C Where Sehesluis to pipe through 2" elas le esecif.ed, ferige -have se he verted somewhee se ause lab sendinens, maior devisitens,
however, shell be repened hofem instonemen e Certies . Cheeses. ehell be 300 peeds seem maileetie tren er 1000 povna aucule iron.

Bronsh piping and neede leeseen, in pontauter, are enwomely artelsel.

p. where pipe larger than' 3" is opeofied, Reviage est be <

atEO pound forged enol'-

E. Duede iron feselags shall be Kuhns tres. Company menu.
feense whh the idensefying merk 080 - NO EXCarfloses. -

1. teasess tesh, Mempeld and estadese,
i

A. Seerage seek pens se headstad ter ensembly en the |sh. 4, g,g,,,,,,g pg
insmil en a losof heni'surfume is e ~ aby lessNon whee the
seaweemding air soapsense remake whldn the eenge of $3'r to

~

130*p. A. Undaryound pipes shall be ashedule to selvenia.d for
eel stone.

L The cylinser mentfeld sheE he seashed a eengles with..

'V' helm. . L pipe jointe shall he teseed for laske et 700 pel hofere pre. -
vesneue ennemien esseng ls appued,

c Cyandere em shipped eherged enh eshen stamide, hamn
in reek and esemp in piens. Connen ayundere = manifend whh C Undarysund piping ehen he geven ewe ,mmmene e# pies q
Carden flemable eennessors. PRet sylinders are in No. 3 and No. 3 asseing and appel wraps,ef hurles and then e Anel cover of pipe
pushion frun deed end of manifold, seeming.

hav. didt CM
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D. Transh espeh ehen be 3 hue below freet line, wh.shouer D. Pipe lines theil noe he used to eisport seer pipe asen.
_

'' 8"8"'' E. Pipe Suppers ehell be Insened to eveisi inserterense one
asher poing, eenouns, swuerwes and sedenene. -

F. meedmum spesing of suppers is es fanswe.

5. Dise and Bosweet Pechen. Nominal Pipe Blas, in. % % % 1 lu 1% 8 an
asa a== Spen, ft. 8 8 6 7- 6 9 le 11

A. inesell beyond less tehoeN ed essei meen hasder and eel >

9. Cassed asides and fMage.*

B. Poehen eheutd he essessinessey 18 tadme long. Whose A- Tutsag shall he %" enh capper wish .868" well. .

esverm sensitiene we - _ 4 shwier peden may be used. , ,
,,,

" * * * essa #eeings ehen be used in easiens noneouy under eennnuous
spueouse.

C. Tuldng shell be fewmed w6th a tubing hender.1- Ce tulping
ends equese end reem.' Asemedde wHh true einenment to the eenior

g 9m
Inne of Aestage, w these diesenten or sension.

E 88888" '6''ng wWh weeps er breshem e prevea' eaggine,
A. Redusten ohell se made with reduning flotings of sho

name tenne essened in 4 ebove. M)ucipeG tuto#8ee8 SetALL
NOT 88 M

Ilk h fehlag eed flulege.

A. Tubene eheit he %* esse esaper wah .oso" won.
7. Flpe Gemeesh

8. : flesheen 'ehell be brees benened fless type.

A. Piping 14wough typeal bdhBag melb, penhlom, fleer elsha,
rest siebe, een eheel be run shnsugh elosses ed Schedule de pipe C. Tuging onell run in W" thin well conduit, wish 4" lunanon

-

et leem two eiese larger men pipe teing nm and noe emener tien of habing laina . ;
' '

1 Insh. .
O. Supperi eendute wish serops or tweeben to prevene soggno

8. aleeves ehen be pedied weeh eshmen and sophehusa er aquel

" " ***""""'"''""** # 11. Vetees, Paeseen Swisebes and Seases meneel toiseses.

** "
A. inweeded volves, such as seioseer, shoek, ehmile' and pelee

vehos, ead pseenwe ewisehee, when insielled in rigid pipe lines,
aholl have e un.en ' thovmetream from As oeuipment to

D. Sisevos through roof siehe ehell entend above reist 4 to 10 feelnese inopoenon..espeer er soplacement

inshes end eheel be fleshed in esserdents wish head bu61 ding esguis-
B. Velves shell he lesselled to ghe suffteient room for empen

e6 ens.
eien of edleinmg piping end for sepair or somewel w6thout inter.
foreng whh enosher volve er pipe.

.

8. Pipe Stoogers eed Suppseen.

18. lesemee.

A. P6pe supperie and pene eheit be of essel. Conduit, beam A. Som neenies through Code 8 have W'' IPT fosasie son-
and "C" siemps shell noe he vansk noselens largee e.see we %". Code 6 and emeHar have inlet streen-

ese. 8 hens see 4" or 8%" 8.D.'

8. Piping eheil be echtsved to rigid membert, such as wells, 8" **** "8"N** ** I'**"*d '' d'esterge * rough senk. Wh
se6 Hag and eelwnns, to present long6,wMnel er leserei swey. Dimmie or elves wells, the emnerossor eheel eut openings se fit Cardon
m ehen be W M mounetag fienge.

C. Hengere and supporm ehen he es rugged denipi and shell C. or+ce naasten have w" lPT meio eennee ons whees in.
.in...d. .sywu,_ _ _ e.de.gnweHe _ . ee _. _.

supported pipe. . hell eut econings to fit Cerden mounting fienges.

Pege 2
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.

O. NesWe sim, leashen and posinen sho41 he esseWy se shown G. Flas and tubing sheit he sneened therevehiy en ee omt.ed.
en leh W pull wiro Aue brah evoegh pipe long* esverei tenen; Pvil cieen .

,

seem rege (not buriep or einwlerk weesed with seedderte soevene er .
seuel, through pape ionent Cut asewone wim $0g eseten eere.
chiere when working in honoresue lesedene. 90 NOT UM IN -
CLOMD GPAGS wifMOUT A000WATI VDift|Afl0N.

18. peesses tdeem

.

woro and other eewsoment invei=ed in the reisees funct6on shell le Sepennies Joisse,
~jThe preenwo colosses only ese supphed by Carden. All herd.

he provided by e*em uniene spesefnee66y timed en me leh erewing.

A. ConwesNon eeused by a mesimum wmeeretvre change is
bened en 1" per 100 for of eseel pipe. Taking up this centract.en i

reevices e ieint that permite p.se movement,
I

, Ofson, es port of the '
,

l.
nesvrel leyewt of eyesem, e swing loint sen serve to g;ve the mesires

,

fk'hility, in oweight runs en eepension leine shell be instelted '
g p,een,,,e m en the besie of one ofier appreannewly 100 feet of sentinw v. run

'.

and eher espresameseiy 100 feet of twn shoreefter, '

i +

Cardes eyesem sempenense normally seguise ne pressellve guards.
Sush ensieuwen, when encubed, ehed be provided by echen, wiloso
spesassie assed en she leh drowingwr

( 17. ItsW gnidio

.

T

t
A. Tessing eheil be in esserdenes wt* inswusmene in P!ve18. WestussesMy and Fehstesses by Ceemesar.

No. N.73, psefusehty under the superwinen of a Cardes field ,
engineer, ;

A. The emmessor eheu provide she assessary seele, equipmene
end menriele mee we ellow hisi se eiere work prompsey and se eso, s. Field.insiested tubing end pipe linee eheil to d;esennee,od:
piees she inneentenen whhout deley in eenfermenes wteh *ene . from enviament and lines blown steen before ises we oversed. y'
spesdenders.

c. Connes evhing, fi,ange, veeven, and emer sempenonie unser -

8. All anseherpo piping bronshes shou be sehen freni che
'

honor er side of header piping for hoseer hquad CDs fleu.

D. Deseherge piping and lainee ehen he sensed et 700 poi.

C. seemed pigene end flamige ehes luus eines eue and fun
,

, ,

inngsh desses, s. an orists asher men Coe han noe he med for menne. . t

sessee weih wetecen penniesion of CARDON DMSION Of CMBAWmON
C090 RATION, 440 Nenh anishigan Avenia Chieses, Illine,e 40611.

O. asewed she laines shed be passed wish Tenen sepe,
"glypsel er aquel lubsteseh

s. As weided leann, who,e used, ehen paren he flew. mee
weld fleeinge ese not assepahia. NO Ogl& RINGS petuffs. IO' N

.'

, \

5
peinung of meshenied esmponenie, when reevired, eheit he :n

f. piping and tubing shell be seemed free of hurs and ridges. essordenes wth leh speemanNone. ~j
,

e

@
,

l
i 1

.

?
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.

ABCmCM E *==eena.

g... - . - ,p. :- - .m.we. spoom

, ,me d .m e.se . _ end _ , ,e .. and !_n, en. e.pn.n ~i - In -m
me Nonenel fleserei Case end Lessi C4de mouweinense. Any ah H be fwnished by eenireew. Mount en fim eeuwe wim %" )sanfl.eie hoeween somes theil be miened a Cordes% hr g. ,,,g,g g,,g ,,,,,
inserpresenem )

!

C. touteeineaveof immessee - news en Creuseetnes CPS I
'

'

osi e for penn so Conduise e Appiemn eineme esos neh
Covers for tpOS Penn 30 Unileen.

*
306 Ceeden,

0. Seedser er temp ledser lametselen - Weemorproof fimage
theil be rigid. est men weil type, shool be used, even as Creuseeiines GA series - Fenn 20 hwh ,

'
Covere.

31. Wtteen

34. Tees d M Mwt,e sias ehell be no aneller then 14 Awth Innvieteen eheil
he su6tehel for 600 vehe end shall be in esserdense wi#i ArWeio a

310 of me Neuenal liesmael Code. Canneenene ehelt he tweemd The wiring for eseh hemard of Wu Carden nyesem ehell have
seieeres end insulesed with pleetis oiseIHeel tops. e m m e gmund ei seven 9) megehens anel the

ensem symem ehele have noe less than ene 0) megehm sosteense se

,

i

i
,

22. power topply.

!
/

A. The power supply ter the Cerden eyesem elesHeel eennele 28. potesing.
shell be from a relish 6e seure noe suhteet e incorruptom

* Condule, homen, or eiher eiseriesi oppuneneness or stress.
B. The power supply shall be proseced e6*er by fun his hengere er supports thereof, sher not he painied, unione spoof'edy

netwy swimh w aired, meester eigened by samreser. some asherwise.

.

.

9c m x x ,,,,,,.. .. .....,... ..p...,,..

_ , , . _ .--..e _ e e _ . .
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INSTALLAfl0N, INSP9CTION AND 788T INSTRUCTIONS

HION PRESSURE CARSON DIOXIDE SYSTEM 8 ,

inestAnatioes s. Mount owi.shing nive end d;esher, stay and .enn.c
with %*' ppe to evtiet of ecceter nive and any enu, tie volves +

indiested.

980lIRAL - Corsion i,yetems shell be insteined in esordenes
with good modern practies for handling pressure poing and emer.
gency type of eleerteel ersvien. since fire protection eyotems must 6. Install full ~ control cylinser in control an.or and stort
withetend entreme senditions that may elemege seher equipment end PR$$$Utl RSC888 TON TEST.

piping, some esmmen psestiene for instelling ordinary untleios may
[- he inealoguese. Aesordingly, minimum stenderde are set forth in
I let;, drowings and Instellation specfietions (M 70h PerHeu!*r emphe- 7. Whus eenered eemeu le ender test == complem incolet4a but -. i

sie is piend on *e need for sleen pipng and tubing" 4. ele est eenness plot sylinder deunerge heces to cyunsers, >

,

| b. de est energies eleser6 eel circuite.

tampostion end feet Precedwes Indieses a the lasselleden Can,
trecer what needs to be alone to oeswo reliehle performones of

,

*e mesm. sinse he is reopensibie for secreenne feuite of inemise. s. Atene Pasasuas neCassioN TIST .- onergem any electrial -

tien, it will sove time end empenes for all eeneerfied if he performs . circuits and inopost system for proper operation of controis one
prellatinery teses. dieshorge deley timing, following innescon and feet Preendures.

9. Perward Pleid Test Report No. 4 HP to Carde Devleien of
Chemonen Carperchen,640 Nenh Medingen Avenue. Chiesgo. Illinois
60611, ATTENTION: Pise leprepnent. If teller le eeher then Corden,,g
suen, as e distribuser, forweed report to teller. - Seller, Carees or
eeher, shall w,enge for final inspearien and report u necouery.

(aefer to leb drowing for mferense to inuswedens of laevidual
'

1 06 Clean work ein.
:

1. Assemble seerop red en ein. Seit fmeesendng gr4 Meet
= fleer wt* hrases. neinne so won is preserehte for reemimum
rigidity, in which eene fleer broens are not needed.

IfestCfNielAIS tWTD N

2. Messw 4" seneral piping sleeudi helse in tesh uprighn,
tesem ehweis nin (or me) for wheeff of suumenen hit hees a
pilot sylindere in Ne6 2 and No. 3 peeldens in reek, seening et end OSIERAL - Cerden high preenwe enthon diemide fire eatinguish.

of manifold forehest from eteer. lag syneems are "PEAPORMANCE4NoiNGERED" e high stenderds,
it le enesanel that the lastelletten and funenen 'he inegoced to
esswo sempliense with leb strowings and instellation spoofications.

3. Mount eensel achinst en uprtWet et side best suimd to. A espy of leb drewiege east be merhed efter the eyesen le oesepeed
inceuenen, heertag in mind eesseeiheesty and esansenen = eiserts to indesse seepnesse' = devaesies and ' forward prompny . to
power supply, peesure switches, elsewte eierme, see. Per multiple Carden - Chience wish lees TEIT Apogf NO. 4 HP se essablieh
hemord miem, meum admetenal savesar vaives eless to ehlast. ehe geeresses e# she eyesen,

.Nese that "eveemens' senwei preenwee nerneally conneen inte one
* d of %" pipe in reek, "remsee" inse the appesNe end, and areen,

!' sepereced by e enhie ehed, er ehunto nem g, og,,,, ,,,,,,e apprent hefere sterung final esseptones

L inet 'and est time for met se shot eheerwere will have adequem
"*""

4. Mewe eusemens emisses veaves esseefvies er seiensie

eisse = eenwei songer and eennae = emuseer veeve weih %" (.0es".
wein esser subsag and weseherhead EMTC sortes eso amm

f pressica #nenge. 3- Adha'* * le'el leh*' *ad ****i'Y '******"*-

cl
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- 3. . kronge let sylinder reche'ses 4 he '**duf e'e'lebie efter
8. A% elevien leshe how been oHaineed, record tempere-

sure, hme end low preeowe gewge readings in the table butiow.
seet,

Does fines Preewre Temp 'P

4. Ched weight of oil eylindere. wNdt swee be twiIV dieTod
before techng-

5. Alweye dissonnese oil pelee cylineer dieshorge heads betere
seen to prevent diesherge.

PM86UM RBC88840N.- Aviomatis reisene of the eyesem de' Chenp (P % P~ .

pende en having sentrol pressure available when needed. fles
control eyotem must be oliseiwooly tight from the senteel eyilader Enser elopeed time (T) and drop in low presswre gewge reed ng
to the roleses volve. A selewleted leekage rete of about one pewng LP) in field Report No. 4 HP and saiswleve Annual Leekege Reis (aj
per yeer is ceneidered tight. Higher retoe indiceve leehe wNem by she fermwie V a P as (b /yr., where -(V) is
must be elinunesod.

80 a T
volume in. eu in, wader conse6 avows preenwe. Use a volume of 30
fur one hoserd eyeesse. Add 10 for eneh additional hoserd. The
*'ai""'" #8e '# he8's 18' **"n0 P''#w's ressensen h dowminee '

1. Seek e#f preenwre regwieter edivenne serow until loose. by divMling V by 4. Por teamples - il V is 20, the test shed be
run for et lease 8 howro, during wMah time the low pressure gewge
reeding moy drop no more then 8. If the insteiler follows instrws.
hone to eart seen before compienng the instellation, teste con

2. Conneet tvil control eylinder, veine ese fiber genhee, coen
be run 34 house er longer. The longer the test the higher the

end then close volve ugheep.
dogme of acauresy. Long tesse are portMwlerly importent if the : #

room temperetwo riese, eines warming of the system will reise the
preenwe end tend to hide emell leeks.

3. Observe preenwo gewges. Law endo showid show no preesises -

high side showid remain eenstone, g. After test, estweee sentrol syssem to empey. Reest release
velve, re9 pen sentros cylinder volve end edivet regwleter to 3M
to reteofo evolem. De lese Beek Off Regelater Oseateif Tera.

4. Re open cylinder velve. There shewid be no inersees en
high preesvre gewge.

NOTBs it is normel for eenerol systems with estweser velres
se go throwgle e eyele while the ayesem is being prenewtand, iwot
se if the eveemmets release velve had opened. The hissing sound

5. Adiust regwieter to 300 en new preesvre gauges then back will esop when the goe in the eetweting syevem, instuding any oie

off eerow ons>heif turn. eherge deley timer, hoe beesi enhausted. De not regeet toen wnha
oil hiseing hee esegped.

6. Close cyhneer veive sghWys week union icent want hish aAmoemas - This ayuem sensies sessanelly of holiow buite

pressure gewge reeds aero end rengheen vnion leise. (HAD) eennemed through - Mash tubias to e diophregooperated
reisese meshenism. Air in the MAD empends when heeted and 4 -
compenseein0 vent in the line pernwes "breetNng" of preenwre eve
to normal tempereture ehengen. A rapid preeevre inereses due toa

7. Allow system to siend for obows one hour to reach reem ebnormai someerstwre rise onesede- the cepeety of the vont end

temperetvre. Chosk pressure gewgen periodiestly. A rios abore seveen the dison'regm to entend and trip the release. When trie
-300 may be due to warming of the system, wWeh to normel. A - heet sovrees le removed the HAD cools and the reiosee sen be reset
preesure drop indiestes to grome leek. If the Ngh side shows en- enenwelly. The vont reting to stemped on the vent proper and on

inereene elong with e drop on the low side, shoek for leeks on the soleses nemeplete, it Indiessee the number of eesonde for e
.

Iow side wNeh are eeweing regwleter to egen to sneet demand. An 1.lach water coiwan in a g* n_ _ to drop in relieving e .

increees en the Ngh side only ladientes that the cylinder velve le veewwn. The trip preeevre setting is fecery stemped en the reteeee

not clooeel tightly. (Detection of email leehe require skill. lost nameplete er, in a enerewry check, is indiestoe by stomp or tog
selwHene mwee be sleen Minwee leeks mey be leseted with e G E. applied by the insteller.- for esempio, e merking of 2" ~ 5

Henegen Leek Deesmer.) signiflee a pressure of 2 lashes of v,eter and a No. 3 vent. When

Page 2
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morewy shoebe are used, the 44 ease proper muelty hos a redag of ARMOTE 84ANUAL STATIOed - Greek east wim and pkn pa
~

W" - a0, the most eenest ve, and the sheek le edimend to set leb Dessees lever for show 3 eessade to prenownee and actweio paet
p 'sendnene se desermined by thennemeser end . m osen. The seblog - 6eshe.go head resen, then reiseen lever and replees pn. a iee
( eyeeses seat be el@ to aske she eyeses west. plot eesherge head pissene by thenh prenewe eher ec,veeien.

_

Teer eseh eseelen, if eyesem senseme seissier volves, refw ,e
i B& ACTOR VMVE secas.

Tees warene insiudas s' 9" and en 18" menemoser, rubber ~
tubing, mercury and en elemsteel test ase. A sense nor of het
(175 to 200'P) weser le used in sembuenbie enneophoren, instructione SupWSOEy MAANL - The owservisory preenere swiich in the
for use and seet are poched with seeh . - _ _ _ . senwel senter hos egen eensesse hoeween 278 end 375 pet The

low eide le sie imponene ans, toduas eenwel greenwe_ by sleseng -
. sylinder velve end estwaving eveemeer reiseees the ovesevies,y e.gmei

showed give en eierm. stigher crosswo is steeined by eigh en.ng ene !
Tighteses - Use wesense east esiedied en It"; x _ _ _. Reies regveseer euew. team reguieser so 300 oni.

weser level in right solumn se ebeein a efferenes of above g" la j
the two solumns. . Afier en laiul alrep se shout 4" 6Heronse,

j
water level showid remesa senseene for one minwie.

DISC 84A808 geLAy'flam - The time cycle se esivoied bv e |

screw on the sees of the needle volve. The leek nei m st be tigme --u
4

se prevent ehefting. The te6 eses velve esivet remain esen t o e ge, . '

Pressene Aselage = Use pressure seet mothed en 9" menemoeor. men the ' deiey poned. Shewld me old close owe ve 'cosi,eg e .s

Maaimum diNerones in weser love! in the two columns when the 8"***''' 'W8h '8 '*8'"' **""'''''b '"' h'*'*9 CYC'e ' mH sion
reisees snpo le the rolenes reting. The meownwn effemnee when end me rimer wW bleed down meewgh me eahouse of me actue,or
she weser iewei flunare 6e she reng of a moreury eresh. '*8'*- '

The time sveis le esMmed by e neede ulwf Lessen ledewe. !
Ceepeesseleg Veses - These are est et the fecsery and should 1 Turn esaw eleekwise so inereses eleiev, souncer eleshwies to de-

noe he ediussesL If a reting shoek le desired, mmeve went for creses. 8:erving wish neede siemed, open 1% tweno for euout 15
seat. Ues f" menemoser and veeuwm - sees. Cleek number of M 1 turn for atow 30 eseensle. Tighese leakeue ofeer seek
essende for a I" selwnn to alrep, unsag I" else in mesel elida es e enseing. Assumuleser must no empned bedere regeering e ioet.

g
i guede. Plass sep of elido es weser level. Seert tunsas when weser . There le a sepped see en the assumuieser inlets lessening the cap |
| level fwee espears in else, will empsy me assumuleser quisidy. The ces met he en sigat for :!. g proper funemen. Tag Heer with final aseng and repseen cover. '

Assuadee - Connese twhing to Meese. Apply' heet to HAD to
~ y

wip reisese end eenwel preeswo will - deprese piesen in ploe SWITCMitte VA&VE a This device trene8ere eviomatic contros 2

, ellesherge heesL The reisees will telp efter above 10 se 40 aseende preenwe huween " Mein" enal "teserve" henk pim emnerse meece.

|' when e heet lamp le used 2 to 10 assensk w en the MAD is Test in bosh posistens when shoeking eviomatic rolesees. Only one ~I

,
6

'

submerged in het weser. If eyesem inalvens disaharge eleiey, pissen est of pilsie psetens will be elepressed if connese6ene are 'mede ee !

will be elepressed et the end of e6 ming poned. After pissen hee proper perte of weaves.. Genom port is open enhowet - se not blockt - 1

heen depressed, elene eenerei sylinder weeve to senserve gas. Welt
eheut 8 minvees for MAD to seal, shon seest volesse, esepen i

sonwel sylinder voivo end tese noot HAD. Reise pilot dieshogs heed
pionne by musiib pressum diw eseh h - H eyoum inew BM VMVO - Eahouse from a bisoder velve when the einer
edesw volves, mfw a 88& ACTOR VMVE Tm ''d' 'I ** 'Y''"8'' **"' fold Le pronounaed indicesse that ' ore.gn

meserial is prevensing tight eiesing of the sheek velve. nemove
,

and einen sheek. A elight discharge through a bioeder volve uneler y
prenewe le nonr.si. Reassolue ellesherge may be owed by dire in

El8C1BC TMaf5 - Test appareme sensiste of a heet We he61 ease. temove end steen. !

leep, iron, heat hiseer, er pen of weser er high flesh peine liquid
hessed to et lease WP shove the tempereews reting of the ;

mennessee. The nenneNyepen thennesse eveheh, siening when NOIBas - Evwy nessie is seamped with en ieenedying Coos
heemd to mmpetensee, will egen a estensiefgperend misese volve Nwnbar. In addelen, she horn sias of opet: nessies is esempee . i

. And eerusse the eyesem by eeusing dopseenien of the piesen in the - "
Inn me ehWL Cheek ideseflamien and psien against Wh drewings

pilot diesherge hoseL '. If there le e d~esherge deley, eenfinue heet . THEtt SMALL BE NO DEVlATIONSI 3per nessies have uses dnlied
appliession for et lease 15 eessado er the syseem mer meet swee.

leis which must he unehetrussed. . Cede Numbers e and semellermadeally before me end of se mening eyein. De noe use open heve inise sereiners. Remove neesies from pipe to inspect and cleen
flames er hoe trene and esile in esmbushbie atmospheres. Test - ,,,;,,,
eesh thennesset in eseh hasard for operation. toise pilot ellesherge
heed pimene by Aweb preenwo efter eash reisene.

SBBCTO"E VA&VEB - These wehree are pressureeeeremd through

e PtLOT CONTROL., They open when the pilot contrei esmre I;ae
$decela DETEC108 - Eeter so Cardes publiessten C 330. presswo so the piesen ehember end close when cylinesere are empty.

Page 3
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agCggants
= The pilot eenwel is essweted by eermel panese fien emesneste
and renwie menvoi reisease. _ to le les'ad open ;-_ - 21y by
line pronewe. even if centrol prenewe is LA 2. well the eteroge

After et sensa oro compissed ecololeser6ly =
cylinders are empey. Aesording6y, the eveemette er remoes menwel

, roiseen must be energised long enough to esas dieshogo. Okenewsly,
bwe one seier.or volve shou 6d open et any one inme, otherweee

1. bashage eriladere end mera tegn,
there le e fewis in the eensel em

snums Vanes - these devices are essennemy swo sheek a. espises au lashine pie and seet

volves with a eenusen ovelet that are weed to eagerete pnewmene
tirews. The only moving part le e eteinless essel pesem thet seeis 3. Rouw sanomade W eywom 5. 300 peng wt* egen
ege. net *0" ria0s et seeh end of me een twS Ste site "0" etage e en W er nder.u
etee esel the end pivgs, plugs leonored dwong meheep of gegeng

,

ctwid enwee leehe. Dirt on rings and peppet een else eene toehs.-
so in any volve. Remove from line and inopoet if fedy sporenen 4, g,,, gg g
is ind seted. Cloen er resiess **0" rings es n===aansy.

*

PMS$Uet BBLAW - The spring elip en the ro6eeso le pushed
free wnen the pisten le preeswleed. providing the diresplen of pull
is with.n the 8 degreen liniit and the need done not sessed *e . 4. Cannese all- eylindere. ' to swo geeksted ' esp en sylineer

reting of the soleses. A slight diesherge of earten ausende ereund volve fill eenneenen le weeneh Mght.

' t% piesen le noneel.

F. Compleos Pleid Report No. 4 Mp, instuding marked leb
ofNet Devices ordinerly es not rooviro spesiei enenHon, drowing. and forward se Cerdes 06vieen of Chemewen Corporet en.s

sther then checking against lob eceeAsesione end 'etendeeds of 840 Nenh AAiehi0en Avenue. Chienge. lilinsie 60611, AMNTICK

good C ._ J ;_ PIre Seedgement,

g.:

9

.
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SP9CIFICAYlC'l l

AET/6W -1
MIGN PRBfURE CANON DIOXSg .

PIRI EXTINGUIENING SYSf8M

AUTOMAflC ILSCTRIC THMMOSTAT RESAIS -

5

-t

1. OSWAL
.

i

This specification covers a Cardou " PERFORMANCE-ENGINEERE0" carbon dioxide fire extinguishing system designes t:
be actuated -

1. A^ #- ",, by compensated electric thermostat detection and solenoid valve release when the temperature.
in the hasard reaches the rated setting of the thermcaret;

2. Manually, by operation of a remese pneumaels release near the hasard, and
'

3. Manually,' by operation of a handwheel at the sylinder bank. ,

There are no pull cables, drop weights or other exposed moving parts. Protective enclosures are not required. ;
4

II.' SASIC COMP 00miTS

A. CYLINDORS - 50s or 759 capacity alloy steel pressure vessels to ICC specifications, with threaded protective -cap,
finished red enamel. Pressure seat type valve with forged bronae body and frangible disc safety relief with anti. >

recoil design. Standard CGA gasketed fill connection with protective cap.. Copper siphon tube extends to cylincer -
bottom to assure liquid discharge,*

o
. .

.

; 8. MANIPOLDS - Galvenland steel pipe, Schedule 40 to 3/a", Schedule 40 for larger sizes.- . . .Galvanized bande:
' malleable iron fittings,150s to 3/4", 300f to 2". ~ FC i r- T. Lied to assure 10" centers between fees for -
l cylinder connestions.

C. STORAGE RACK - Black enameled steel framing with formed saddles, brackets and clamps, joined with c .

plated hardware to support cylinders,' manifolds and other elements. Free standing or wall mount arrang ,>

to suit installation. Weigh bar anci supports included when scale kit spesified..

D. DISCHARGE HEADS - Pressureoperated type with live swivel union for handeleht connection to cylinder valve.
Heads on pilot cylinders fitted with " piggyback" pressure cylinder for automatic or remote manual control, plus
pinned handwheel for direct manual release. Duel pilot heds supplied for. banks of 3 or more cylinders, one for
smaller banks. Forged bronae body. 10:1 operating ratio cf piston area to valve seat area.

E. PLEXISta CONNOCTORS - Wirebreidad bronas metal home with full.1/2" bore. -1/2" pipe thread connection.
Union joint one end for easy make up without twist. .

F. HORN NOIILS$ - One piece bronae ist body with11/2" female pipe thread.s No loose orifice plate to be left -
out. Reci enamelee spun steel shell attaches with lack nut. 4%" or 6" diameter shell to obtain best dischargei f
Shell flanged for increased strength and for easy attachment of frangible covers. Flange. kit, when specifioc. ,
permits mounting nozzle on tank or duct well. Nasale rating stamped on jet body, i

G. OR8 PICS NOIILM - Stainless steel body with drilled orifice. 1/2" pipe thread.' Used for ducts, cabinets, etc
,

l '- Stainless steel spring cover to seal out foreign materials added and duct mounting kit supplied when specified
Smaller siaos in brass, with 3/8" flere or 1/4" female pipe connections, include Monel strainer.|

M. M j
-

.

~

l
.

A. AUTOMAYlc - Thermostatic switch detectors in hazard are wired to continuously.pressuriasci solenoid opereta
valve at cylinder bank. Normally open switch contacts close when temperature .in hasard~ reaches rated setting
Solenoid valve opens and releases control pressure to operate pilot discharge heads and cause discharge of systert-
Control pressure supplied from separate and inclopendent'10f carbon dioxide cylinder through regulator whic-
maintains 300 psig delivery pressure. Steel piley control cylinder to ICC specifications fitted with handwheel.ccerate6
packless valve. Cylinder contents monitored by-pressure gauge end-highlow pressure switch. 25 psi ch i,
pressure, up or down, closes switch to ring bell,.or other specified alarm, to give-signal that sptem n

'

Itention. Solenoid valve resets automatically when thermostats asol.

c,sse cpc

Ienneen e, ciensteen compeantion:
1
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8. REMOTE CONTROL -- ICC specification steel elley cylmder containino 1%d carbon di:xide. Pressure seat type .
volve connected with 1/4" pipe to pilot discharge heads et cylinder bank. (if system includes automatic r: lease, con.
noct':n made to same pilot heads as automatic but lines separated by douile check, or shuttle volve.) Pull pin and* -

I wire seal lock velve lever. Removing pin and depressing lever releases carbon dioxide to pilot heads to cause im.
mediate discharge. Resets automatically when lever released. Entirely independent of automatic. reisese and ~

l > electric power. No cables, pulleys or weights. No adjustments or equalizing devices.
NOTE: Remote manuel station _ elways supplied in automatic release systems unless specifically excluded.

L - C. OTHER RELEASES - Pushbutten pneumatic or electric remoso manuel stations can be supplied to suit special con. I
ditions. Also, selected sprinkler heads pressurized to 300 poig with' carbon dioxide can be used for automatic '

ralease under fevorable circumstenses. =|

~$

IV. AUXIMARY COMP 00GNTS

( DISCHARGE DELAY - Penelmounted forged bronze differential valve connected to steel alloy heys discharge until-linder occumulator.A.
Steintess steel reedle valve standard ediustment of time delay between 5 and 120 seconds. D .

.

( cnd of pre. set interval. Resets evtomatically when automatic - release le reset. 1/4" pipe connections. Cover *

eptional. Finished red enamel. Connects into automatic control pressure line between control conter and pilott

discharge head. Is entirely by-passed by manual releases. .

18. ALARMS - May' be electric or gas. operated to suit installation. 4" bell standard for supervision of automatic d|

'
control system. Other types used for hazard or discharge warning, depending on noise level and environment.i

110 120 V AC standard. DC and explosior> proof supplied when specified.

C. PRES $URE SWITCHES - Standard assembly is dual hoevy duty double pole single throw tumbler switch in weathere f
proof condulet case, finished red enamel.~ 30 amp. switch elements arranged in pairs of -normally oper, and. r
normally. closed contacts for alarms and equipment shutdowns. Single piston operates both tumblers. Manual
cperation included. Manual reset.-- Emplosion. proof assemblio. in single or dual double pole single throw version
supplied when specified. 1/4" pipe thread pressure inlet connected to discharge pipingi If, discharge delay in.

-

i

cluded, inlet also connects to automatic control pressure through shuttle velve to assure operation under all conditions.

D. SHUTTLE VALVE - Forged bronze too body with stainless steel shuttle and "O" ring seals forms double check i

valve. 1/4" female pipe thread connections. Used to isolate sections of pneumatic circuit for selective operation. -

E. PRES $URE RELEASES - Stainless steel body, piston and spring clip. Clip connects to window, door or damper releas. i
ing hardware. 1/2* slas supports up to 50$,1" slas up to 1008 Carbon dioxide discharge releases clip, allow.
Ing closure to seal opening against excessive loss of gas.

V. RENVE RAIS COMP 00MTS

A. CHECK VALVES - Through flow types of bronas or plated steel ber stock. Resilient seat for zero leakage. Used in
pairs in manifolds to separate main and reserve banks. 1/2" through 2" siaes.

8 RLEEDER VALVI - Bronze her stock body with stainless steel ball.- 1/2" pipe thread connection seals et 18 20 psig.
Vents small back leakage through check velve due to foreign material. -

C. SWITCHING VALVE - Rotary 4.way valve with ground-end lapped seat inserts. Manuel' lever control to direct
automatic control pressure to " MAIN" or " RESERVE" bank. Lever indicates position on nameplate. Locks in
position with chained pin and wire seal.~

, D. REMOTE MANUAL RELEASE - Duplicate of release supplied for main bank. Each package includes set of adhesive.

E becked decals, one each " MAIN" and " RESERVE" One set identifies releases. Other set attaches to manifold
sections.

| VI. MULTIPLE MAEARD SYSTEM COMPO9ENTS

A. SELECTOR VALVES - Piston. operated globe type valve. Stonne body with screwed ends in sizes to 2". 2:1 operating
ratio of piston to . valve seat. Velve held open by line pressure on piston when edmitted by companion pilot-
control valve.

~ 8, plLOT CONTROL VALVE - Forged bronse valve with 1/4" pipe connections. Fits in branche line between discharge
piping and selector valve piston chamber. Pilot actuated by automatic or remote manuel control pressure to open
valve. Delivery also connected through shuttle valve back to pilot chamber to lock valve open pneumatically until
discharge completed and release reset. Pinned handwheel permits manuel operation.

RELIEF VALVE - Frangible disc essembly in discharge line ruptures if line pressure exceeds 2,650 psi due to ;o :
cxpansion of carbon dioxide trapped between selector valves and manifold. Requires replacement of disc. When

'

- specified, self resetting 1/4" brorce relief velve supplied.

<

,

__,rl-,
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l. Sa m
;

j~ this spemfication covers a Carden "PltPORMANCS94tNHA00" serben d6enies fire artingulehing system designed to ,
b6 eervetedi

,

, 1. ~' * ipy a prt rateefvles delserien ensi telease system when the tertiperature in the heterd^^
j

|
rises fester tb o preest relse

[ 2, Manually, by operation of a ressato pneussens release near the hasard, and ' ;
'

| 3. Manually, by sporeHon of a handwhool at the eyNnder M |

! There are no pull cables, drop weeghts er other exposed moving parts. Pressative ensietures are not required. |

f
) 5. BASS GOWetWWS i

t>

t

i A. CYUNDES - SOf er 78e caposity elley steel preneure vessels to ICC speelfleetiers with threaded protective cas, j
finished red enamel. Pressure seet velve wilh forged beense hedy an( frengible dias safety relief wirn ;
entirespil design, $4andard COA fill eenneetion wift presostre esp. Capper s; phen tube extends to ;;

' cylinder benem to answo liquid d

B. MADWOLBS - Galventeed sessi pipe, Sehedvie 40 to 3/4",'Sehedvie as for larger sians. Selvanneed banded ,
'

melleable iron finings,180s to 3/4,300$ to 9*. Passey asenneled to sessue48' esseurs AM en less for cylinder ;
,- eennestene. ?* ' < - '-' '

C. STORAGE RAW - Bladt enameled steel MM seM M M demps, M with -

and othes elemeseb Psee elendin 4:
plateel hardware to support cylinders, Weigh her and supports ingiudad when seele kit speelfled. g er well mount errenge.to suit instelletten. ?

D. DISCHASSE 68A88 - Preneureeperated mW6uer for W eennestlen te cylinder velve. I
_ psees for autemens er remele menval control, plus 1Heads en pilot cylinder fitted wWh "

pinned handwheel for direst manuel Duel pnet heads supplied for banks of 3 or more cylinders, one for ;-

smaller benks. Perood brenen hgdy, ieit speestg reeg ,, 7:,,, i

L PLeuBLS C00 serf 05 - WIsobreidad brasse estal heen welh full 1/3" here, 1/2" pipe throod eennection. I
union loint one end for eney meheep wisses voler : -

HOGN NOIEN ' One piece letMwith T/i' temale pips thread. No lesse erifles plass to be left evt. Roe )F.
enemoned spun pesi shell ensches whh led nua 4%" er r diamoser sheit to obtain hem discharge. shen i
fienged for inereened stronph and for esey eIIndonent of frangible severe. Plange kit, when spesified, permits ;
mounting nessie en tank se NeWegetg stemped ess let body.j !

.. ,e .ew. : nos. , s . ;.- :'

meterlei added and due mourWing kit supplied when specified (.weit druled artfloan. 1/2" pipe thread. Used for dues, cabinets, etcG. OR WICE N 0 g g par
5teinions steel sever out '
Smelier sians in with 3/5' flere er 1/4" female pipe eennesNone, indude Menei erreiner.

~: .:; ' ' v .. v.

k v.. $ W n.- y m ;,

..
A. AUTOMATIC - Red.enemated breies' besib hostealiseled devhes%845 In hemsid are eennemed with email bore tub '

ing to dieghregeneperased release meshenism et sylinder besdi, Ahmerbed heat ineresses pressure of air in hat
bulb. Oresluel preneure changes felleged elses $ esilbraled .vese in release has Rapid pressuie !
incrosse trips release to spese vetve and steams cueseb pseaseselse past diesherge heads ans! coues die i
chores of eyegun Connet psomews tusse separeas an0 hadspendese: Dep' aution dieelds cyllnaler i:
regulater which maintaine ater pam Sted eense6 eptedes to ICC speelftentlens f it ,
hu C ::' ; sted peeklass y Cylinder egnlenen mentesed preneurs gauge and hief> low pressu -

25 poi change in pressure, up er deum, alones swtsh tuf er other speelflod elarm, to give signa . . .

system needs attennen. Manuel reset er reiseems regleres audpel eyelem.
.s. -

WY |

_._ _.- ,._._ ,_._._
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_ , _

enneen
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6. 88M0ft 46Al H L,- |CC speel elley syHnder enreeining 191re eerben disside. Pressure east type
velve eennese: wah 1/r ca past diesherge heads a sy6inder bank. of symem insiudes owematic ,sieseo, een.
nomien made to name pilot se sesomsels but lines esperseed by double cheek, or ehurtle volve.) Pull pin end
wire emel noek velve lever. and ^ f T-' '-wresseman eerben disside to pilot heesla to saves Im.
medies discharge. Rooms when leser . @~nspoly independent of ewometic reieene end
Oleerric power. No embles, pulleys er 8%b or espolising sterkes.
NOTL tamoso menwel asselon WP toassemets getages eyessen unless spesifically enslueled.

C. 6fMM ER8ASE5 - PuelWbunen pneumans er eieserte temens menuel scenene een be supplied to suit special sendL
tions. Also, solessed apronkler leads goesouriend to y." *_ weh eerben dismide een be used for ememetic release
under feverable sleeummoness. *

* . 3, b, - * *4 * ' . 4@ * . j *s . ' . v s *
.

Plf. Ato m &87 00A9 009 65
.. w :...

SGCMAmet DEAY - Penet mounted 90rgeal bronse dWferenHel velve connesed to segel elley sylinder assumuleter.
.

'

A.
Steinless steel neoclie volve etenderd ediumment of Mme stoley between 8 enal 130 assends. Celays discharge until
and of pre est intervel, lleests owemetteelly when eusemens rolesse le reest. 1/c pipe connessions. Cover optional.
Finished red enamel. Conneses irne ewomens coneset penseure line behusen censol censer ensi pilot discherpe head.
18 e'#ifely by.peased by menval raamanaa.

, ,p,

8. ALARMB - May be eleserts or p M-J to euk Inseelletten. ,,,4* bell for . islen of automatic
, .

control sypom.
V AC stenslord.ypes used for honeed or dies woming, en noise I and environment.Other t

110 120 DC ensi =i'- M, " esppi 'speclRed.

C. PRMSUM SWifGES - Stendard ensembly le duel hoevy duty desble pois single thsow tumbler switch in weather.
proof condulet ease, finished red enamel. 30 erg, esteh top ones - In pairs of normally open end.

normally.clemed sentees for eterms anal unpment shut showns. *, both tumblers. Manuel
"

operation included. Menval reest. Reples estamblies in ' or chsel pelo single throw version
supplied when aposified. 1/4" pipe thread pressure inlet Wdia:horge piping. If discharge deley in.
cluded, inlet sleo sonneste to outemeHe serevol preneure through shuele volve to coeure operation unster all conditions.

D. SHUffL8 % ALV8 - Pusged bronse seeJeedy wth h esmal elasnie and *0" ris0 seele forma double check valve.
1/4" female pipe thread eennestions. Useal to isoiese seeHans of pneumsels aireust for selecHve operation.

E. PRESSUM RB8ABB - Steinless steel body, pielen and spring al Clip eenness to window, door or damper rolees.
Ing hardware. 1/2" slee suppsMs up to 28, t" glue up te*1 .' Cashon diantes discharge rolesses clip, ellow.
ing closure to seen opening egennet eeneselve late of gen? . -" v;

.cu e m...w ,. .

:. mead y ;gyg~ .m. . n
, . . e.. .

*
A. CDeCK VALVR$ - Through f6edtype cf brohte or" speel her 'secek. Basil 6entlast for zero lashage. Used in

pairs in menHolds to esperste main and reserve 1/2" through 2" series.
8. BLSED88 VALVB Brones her clock body weeh steirdens esmal bell. 1/2" ttweed sonnece6en emels et 16 20 psig,

vents emell leeck lookege through shoek volve due to foreign menartel.

C. SWffCMONS VALV8 - Ropery "4 waymve6ve wkh d and lapped east inserts. Menvol level sentrol to direct
automatic eentrol pressure to MAur er ~ bank. Lever Indnesses positten en nameplete. Lecks in posi.
tion with eheined pin and wire seal.

D. REMOTE MANUAL SBRA88 - Duplicose of rolesse supplied for mein bank. Beeh peakage includes set of adhesive.
backed decels, on eesh * MAIN" and *llR$8 AVE." One est talenHfies reisenes. Other sets ettechos to mentfold
aestiers.

VI. M482WL8 MAIA89 SYSTEM 00MP00SNf5

A SgtaCfot VALVES - Pielen epersed globe type volve. Brenes body with enrowed ends in sizes to 2". 2:1 operating
ratio et pielen to volve east. Velve held span by line pressure en pioson when admitted by compennon pilot
centrol valve.

B. PROF CONF 90L VALV5 - Porged brasse volve weih 1/4" pipe ennnecMoos. Ples in branch line between discharge
piping and solemer ve6ve pimen cheadser. Phot ecosted by eveoment er remote manuel sontrol pressure to open
volve p!nitvery eleo connessed through shuttle volve beek to pilot chamber to lock vehe open pneumatically until
discharge enspissed and reemeno reest. pinned handwheel permets manuel opereden.

8BEF VA&WB - dise esaareNy in discharge line ruptures if line preneurs amenade 2,650 pel due to
esponsion of aerban trapped between seks:sor valves ensi manifold. Iloquires replacement of disc. When
apostfisel, .#. .-lv 1/4" teenas ittlet ve6ve supplissi.
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TESTlv. OF TNF WI ver AR 400w /r ABI E 'lAt 1.T a , C. P P '.E " * ".
(P0CR 79-6) '

1. Puroose

to delineate the precautions, prerequisitte. and requirement <
for the ating of the a..Lchr,atr Room / Gable '.'ault LO; Suppregnica
avstem.

2. Discussion

The existing carbon dioxide system located in the cable vau*s
and the new carbon dionide system to be installed !n the Mwtb rei,'
Rout tre designed to euppress a deep-seated cable fire. The $ wit 6n-
gear P.oom C0 ' System 6111 also aerve as a manually operited haekup
(or second skot) for the cable vavit.

Both systans are fully automatic and operate in similar
n.anners . - Both systems incorporate a Counting Zone Module CZ-30.
Up .i the receipt of each of three successive alarse, an output
signal is sent from the module to initiate a pre-programmed,
sequential emergency response function. The 11131 detector alarm will
provide alara signals at the main and local Pyrotronics panel.
ane second detector alarm wall close all associated fira dampers
and secure room exhaust fans. The third detector alors will--

O- initiate the 00,ication will also be provided at the main and
system, following a 30-second alars and evacuat ten.

t Lee deley. Int

19eal ovrotronico panel that the systen has been activated.

3. Refer aces

a. Po's 12849, 12850

b. PDCR 79-6, Switchgear Room / Cable Vault 50 SuPpresstor
2

c. Consumer Fire & Safety Drsvings & Operating Manual

d. Pyrotronics Drewings & uperating Manual

e. Cardes Operation and Service Manual

f. CWD's 587, 1362, 1366, 1506, 1517, 1547 6 1587A

4 ARR1E&aBR

a. Volt-Ohm Meter

b. Megger

c. Detector (ionisation checker)

J. Tools (as required)
:

~)
V.

.

i..
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$. Prereeutsites Vert'ted Bv *at-

a. Insts11stion Procedure for PDCR 794
complete sacept a6 not04 in the !&T g/i rrocedure

,f_
;

1, . Ii rvisor notified prior to start
-

I Circuits checked for shorts and greunds ' /h 'c.
i
: J. Autoiaatic solenoid valves electrically \ !b[jd'acor...ected from CO S ' I ''' 'Y i2'

r

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

f. Warning signs have been posted /
A. All cable penetrations sealed in accordance

with FDCR 79-0$ /
h. .ianual dwa6cnes are in .6.C4A1, ,,osattons /

_

1. All wires to Dampers in Switchgear Room and

O Cable Vault Room and the C0 Solenoid Valves
must be disconnected / /h

6. Precautions

a. Caution shall be exercised to prevent the
accidental discharge of either Co System

y

b. Cylinders are to respin disconnected for
all testing addressed by this procedure

NOTE: A functional test of the Switchaear Rons
will be provided by a separate test
procedure.

7. 0 feat Procedure

A. Cable Vault
1

1. Wires checked for continuity and soggered

2. Check all detectors and record infor- -

nation on Attachment A /

3. Steulate a fire condition on a first
O /p-""" ,

'

::::':1:::>->-- m#A :-

!
4

.. -----___.-._--..._,---.---..-..------...m- .
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,

3

4 S e a fire condition on a second

a. Ve fy exhaust f an (SEF 3) ah'its
/g

b. ''erif y receipt .. 24 VDC Signal at
the following RTL leads:

Cable Vault / Computer Rosa #
despers (2) -

/ '

Exhaust Fan (SEF-3) damper '

Battery Room / Cable Vault Daapera (3) /
c. n and local panele remain in g

$y 5. + 61aulate a fire condittom on a third
4p detector

_JC,c # N . [a.at, gf y ~ g~ Main Panel alares for CO
249 disenatse %a Avn -/ o-f ~A A

*

Fb.4. Cardon Systaa receives signal to
g, p' r V' /hoperate /77 /-

U
f- .M c.<.. Local-slates trip (audio & visual) / 1/t s /% m A>

v <

d.1 Following 30 second evacuation delay,
CARD 0X Systaa trip signal la at
solenoid m ,,/ !*I/p.,

/6. Clear all alaras and reset Pyrotronica
Control Panel [hh / k ir 5'

c
/ '

7. Place manual evttch ta INITIAT8 Position
and verify stape 3, 4, & 5 take place k}W / A 'b ,j# ety i "

8. Retura evitch to' NORMAL Positica and / .,repeat step 6 -- FV1 / t ' t i, p e
9. Repeat stepe 3 & 4 / f /ee

10. Place manual switch ta ABORT Positten
/ NL(//Am

4 saa v <
11. Staulate a fire condittoa on a third

detector and verify system does set trip d./Ase / th f /,,
f.

'

12. Return manual switch to NORMAL Position # 1/and repeat step 6 /[N*' /74
R infora shift Supervisor that testing in ene

- /Cable Vault Ares to complete , '
t. '

. , f'0h,,,

. / ;

-

N H
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B. Switehtia *r ug,n ..t:.

1. Wttes ch,teked for continuity and *

meagered #

g/* '4
J. ' heck all detectors nd reco'f. Int 0r-

,

'
mation on Attachment n [,

.

_ _ , . -i ,,_

1. Simulate a fire condition on a f tr.t ,

detector 2, ' . , _
.

|- a. Verify local panel goes into
-\

atarm )!/. . . ' .-

b. Verify main panel goes into alara
, _

,

'

Simulate a fire condition on a seconc
,

.

t f-,

detector }/ s s * A* ,'s

a. Verify exhaust fan shuts down )f /3 ' / / './ i
b. Verify recetot of 24 VDC Staat.1 at -j 1|

, the damper t.rL leads s , ,p
/ '' /Wg

| |
-

| W#4 c. Main and local panels remain in
, ,, 4. ,[

6
j gfr * -? t .<-

alais )/ / - [' #'j,

k
5. bSimu14.te a fire condition on a third

,,

'

j [A Aw d:tector
hch / ,,, , _i >a .

: C ,p
{- N, - /p Asin Panel alarma for COa.

h.#%2 'discharge Lj u --
,

{ . h ',,* /* '
op$ rate

b. C0 Syst.e receives signal to"

. e .,_,,,'_ y ,, a .
[' . '; ' ' c. 1.ocal alarms trip (audio & visual' '

/ . . .- i
'~ **

i
y 4. Thirty second evacuation time delay

4, [jf'"k'L((%", times out and tirp signal a
initiated t[f- ,c,% ,. /m /

,r '

6.
.

!
Clear all alic * and reset Pyrotronies '

Control Panel cf/,./N / '''''
t +

_

;
7. Place manual switch in INITIATE Postrion 'v

and verify steps 3, 4. & 5 take place /N ' t
"

.
' ' ' ''

i, +
!

.

8. Weturn switch to NORMA 1. 'osition and ,,)jh , L;(repeat step 6 .g,
,/

i

|
. .

4

'''

se,, - . . . . . _ . . ...,.~.,_.m.m _ _ , . _ _ .___._.__.__.mb
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9. Repeat stepe 3 4 4 FI//h |rge 4
10. Place manual switch in ABORT Positim 91d' bb ii

/
L # a s.P - 1
i 11. Steulate a fire c .dition on a third !
'

detector and verify systen does not p, s ,/ !
,

,
trip <,//fl / ' ' '/ . ie

| 12. Return manual evitch to NORMAL Position 'r '
t

and repeat step 6 N> L / k/2 /
-

|#o
/ I

C. 1. Actuate selector evitch for second ~' - I

shot to cable Vault )$ /b W
,

_

2. a. Local and Main Panele so into - -s.
'!**alare )/.' 2 / /

4

b. Local alare (audio and visual) trip c .e ;
2

i .1//2. /' A
: c. Cable Vault Rahanat fan tripe /7 / M,.

d. Isolation dampero RTL's receive ,jp / ,,(f4 |
'

eignal
:

e. Switchgear Direettomal Valve to
,

Cabis Vault tripe after 30-second [/ [0 &/ f
evacuation time delay / r

,

3. Clear all alarme and reset Pyrotronice '' '

J/. 3 '/ sf'' bCor. trol Panel
s

'

8. Accostance Criteria

All detectore function properly ) / /Na.

b. All modskee la the Pyrotronica Pamela - i ., -
operated properly //A _/ g j' F/* -

,

! e. tems operated according to intended gg /j,.,

9. Final Ceediti m

a. Costrel Reada and Directieaal Valves and #

Dampere connected to .entrol systeme [N / 'M'y

: b. Systems energised in operating ande' ['- / 'b
e. f t Su teor notified that 00 8 '''"* [/hF L

2 f g'

7 i,
'

(h
|.

;
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10. Evaluet Leo

An acceptance review of the completed test results
by tne cognisant individuale shall be performed *h / y': , e, .._

MM da /*11. . te
,,

1Attached 1 1i/ / .;,
-_

, . .
,. ,

Prepared by b- 1 d. # ^

Pete / d V',1

Reviewed for 0QA !!old Points T -N Date API
I ESS Review 'b' . I ' A_ I1 v i Date e/'**

Implementing Dept. Head 's | , 2 2' A" _. 2 Date f- .. a d

PORC . sQ , ~ Date // /$ % '
el.nt superint.no.nt h Date /el'a4r

Q
O

|

4

!
|

l

i

0

O
s

*
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s TEM FOR TY5EI"E:lt Kl"F Nt/ A FA/* $'rY'f/ A*V CALC. snit
~

' '-

"8/4v=12/~f\{]{ to'FfseM r:'7' RY C#W. _ _ DAtt '8 = E,b '''

j MAIARD 'dM'T/ W & # var'> 'r" PROPOSAL MO.s12 >// O'i '
JCR NO. [ #- M S U..6,,.,>. ...,,u .

ORAWING NO.
_ INSUR ANCt ,REF[N06 |

-r.

besIgn.

atv.:Coe st ei . .
. Elfnii.e.

! *

Discharge flew Rote
swh kwege |

.
l MAIARD ffFECTIVE DISCHARGE PERl00. OtSIGN FLOW RATE Period (it. ,.. . ,.

-

i ' ' ,| AND STORAGE RE0ulHEMENT tin ..e v.1 l'e**di *
_

.

TOTAL FLOOD 6HO (f F)- Restvirement is;D .9 lbs. CO
. g' ; '( f''

-

, , , ,

Minimum flew rose to echieve % within miauks , . '
. - !

Dinherge Period. Design F1aw Rote end Sterope . . . . . . . . . N !# #|a' *
.

; peotra o...en tw. a mi ee i .. .....e inia. n ..
. .,, . * ,p , . ; 3.,

,

! t ..

\ LOCAL APPLICATION (L A)
. , ') e ..:,. %*. , .' . .. .-

.

{' Minimum offutive dinherge perled-30 seconds. . . . . . . . . ''

* ' ' '3./ ' ' '
'

-
.

! Plus high temperolute condition . . . . . . . . . .. . . . . . . . . .
,

< s'
'

. t i -

. \ .. ,-.-
Mu s et he r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ' e. ', - ','i

- -

Effcettvc D!n!,cag: hricd c.r.d DWs. N Rule ' ' '
'

Pi.s 4o for Mah P,eoo,e s te. sto,oge . . f. . . . . . .'. . i 4* c - 'l
; - ;-r .......

-. . - -.
;

COMtlNED LOCAL APPLICATION & TOTAL PLOODING k's .' p. . p ,'-
- io p4ee. tA ..d ie o ,,e. .t...I

. .
s

s , g ,,

, Lesel app cation . . . . . . . . . . . : . . . . . . . . . . . . . . . .li-

. .. . ; q .
-

.',.........., .

,

' Tetel Flood Ibs.C O a.7s _lbs.CO within = '

.,,.,4-
'.- -

EIfetive Diuhergo Petied und Design Flow Rete
,

* V ,' ,''s +'
. .

, ;e '?i..
.

(XTENDED DISCHARGE , ' ' _ . . .. ., ,. i*''t , .

*. . s
'

Initiel Dinherge Period end Design FISw Rose. . . . . '. . . se e . ." 1 " = -

>.
latended Diuhorge Period end Design Fic.w Rete . . . . . . .

,

a' ' =-,

3 ..

FINAL DISCHARGE PERIOD, Otsl6N FLOW RATE AND STORAGE. IM # b |
'

4.t .. .. ,;. . -
HAIARO RIOutRES* * /fLt.lb. Cylinders-(NM ''

lbs. CO3) for MAIN SANK :

lbs. CO3) for Rtlf Avt 6ANK (' 'N** , " .'
.

,

gand lb. Cylinders (; --
#'i'

|

E;)'.g '
.

. ;'..'' < ,( REMARMSt
, -

'I'
|
,

.

-

I 8 '. -

' .

r ' * '
*. ..- . ,

, _ _

) ._ 4

*

. .

0
,

* .

'

|
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Docket No. 50-271
!;..

Vermont Yankee Nuclear Power Corporation
ATTN: Mr. Warren P. Murphy (h4 ''

.
'

Vice President and Manager Q gy p g g i ,'
,.

of Operations
RD 5 Box 169 :

Ferry Road ,

W.P. MURPHY !Brattleboro, Vermont 05301

Gentlemen:
!

Subject: Inspection Report No. 50-271/89-04
|

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

iMarch 23, 1989 at the Vermont Yankee Nuclear Station, Vernon, Vermont. '

Mr. Krasopoulos discussed the findings of the inspection with Mr..J. Pelletierat the conclusion of the inspection. The findings of the inspection were
further discussed in a telephone conversation between Dr. W. Johnston of NRC

-

.

O Region I and Mr. R. Pagodin of your staff on April 21, 1989.

Areas examined during this inspection are described in the NRC Region ! Inspection i

Report which is enclosed with this letter. 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, it appears that one of your activities
was not conducted in full compliance with NRC requirements, as set forth in the
Notice of Violation, enclosed herewith as Appendix A. The violation has been

-

categorized by severity level in accordance with the " General Statement of
Policy and Procedure for NRC Enforcement Actions," 10 CFR Part 2, Appendix C.
You are. required to respond to this letter within 30_ days and in preparing your t

response, you should follow the instructions in Appendix A. This violation refersto the operability of the carbon dioxide suppression systems in the cable vault
and in the diesel fire pump day tank room,

The responses directed by this letter and the accompanying Notice are not t

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

t

'

O|
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I Vers.ont Yanke0 Nuclear 2 EPower Corporation -

i
Your cooperation with vs in this matter is appreciated. "

Sincaraly, M
-

h*k
Thomas T. Martin, Director
Division of Reactor Safety

'

,

]Enclosures:
1. Appendix A, Notice of Violation 1
2. NRC Region 1 Inspection Report Number 50-271/89-04 -

$'

cc: w/enti:
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. Gilroy, Director, Vermont Public Icterett Research Group, Inc. n

G. Sterzinger, Commissioner, Vermont Department of Public Service Y"

P. Agnes, Assistant Secretary of Public Safety, Commorwealth of
Massachusetts

Public Document Room (POR) I
- Local Public Document Room (LPOR)'D Nuclear Safety Infor;aation Center (NSIC)

,

_

NRC Resident Inspector -

State of New Hampshire j
State of Vernent -

Commonwealth of Massachusetts .3

-
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APPENDIX A

NOTICE OF VIOLATICN

Vermont Yankee Nuclear Power Corp.' Docket No. 50-271Vermont Yankee Nucitar Station License No. OPR-28
.

As a result of the inspection conducted on March 20-23, 1989, and in accordance
with the "Genertl Statement of Policy and Procedure for NRC Enforcement Actions",i

10 CFR Pcrt 2, Appendix C (Enforcement Policy 1989) the folicwing violation
was identifiec:

:

i Technical Specification 3.13.0 r2' quires that the carbon dioxide fire
suppression (CO2) systems located in the cable vault and diesel fire pumptrd
day tank room shall be operable whenever equipment in the arta protected $7by the systems is required to be operable. Tha technical specifications
require a continuous fire watch if the CO2 system in the cable vault is
inoperable and an hourly fire watch if the CO2 system in the fire pump daytank room is inoperable,-

h In a letter to NRC dated January 31, 1977, the licensee stated that the
_ carben dioxido systems at Vermont Yantee were designed to meet the require--;

ments of the 1977 National Fire Protection Association (NFPA) Standard 12.jO NFPA Standard 12 Section 1-7.3 specifies that the installed carbon dioxide
systems shall be tested and the tests performed shall t,o adequate to deter- !=
mine that the system has been properly installed and v-ill function as
intended. The CO2 systems are designed to achieve a 50 percent concentra-m

tion. In the cable vault, this concentration must be maintained for ten
- minutes.

Contrary to the above, as of April 21, 1989, the CO2 systema in the cable
' vault and in the diesel fire pump dey tank room had not been demonstrated,

to be operable, in that no tests had been performeo of their capability to
-

reach and maintain design concentrations of CO2, and the appropriate fire_

watches had nos been implemented. _

-

_- This is a Severity Level IV Violation (Supplement 1)
-

!
-

Pursuant to 10 CFR 2.201, Vermont Yankee Nuc) ear Power Corp is hereby required
to tubmit to this office, within 30 days of the date of the letter transmittinga this Notice, a written statement or enplanation in reply, including: (1) The1 reasons for the violations; (2) the corrective steps which have been taken and'

the results achieved; (3) corrective steps which will be taken to avoid
further violations; and (4) the date when full compliance will be achieved,

--

. blhere good cause is shown, consideration will be given to extending this # gqc4g'
response time,a

i Ewa i d,

m 1

M

10
,
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U.S. NUCLEAR REGULATORY COWISSION
RES'CN I

Report No. 50-271/89-04

Docket No. 50-271

}License No. OPR-2B

I Licensee:
| Vermont Yankee Nuclear Power Corporation

RD 5, Box 169
Fer y Roac
Brattleboro, vermont 05301

Facility Name:
Vermont Yankee Nuclear Power Corocration

Inspection At: Ve"on, Ve-mont u

j Inspection Concucted: v ren 2^-23. 1939a

Inspectors: C .r h i
A. Fkasopcvips, Reactor Engineer

casedi L r/n45
=

R. Matnews, Reactor Engineer _

cate
/

Approved by:
- - ap

C fC. J. Ancersor, Cnief, Plant Systems
Section case

lnspection Summary:
QseettiononMarch 20-23, 1989 (Report No. 50-271/B9-04)

Areas Inspected:

and implementation of the licensee's Fire Protection Program.This routine unannounced inspection reviewed the adequacy
included reviews of the following program aspects: The inspection

combustible material
control, housekeeping conditions, surveillances and testing performed on fire _

suppression and detection equipment, and fire brigade training. Also, a
-

uaikdown of fire suppression systems, in particular the carbon dioxide _

suppression systems in the cable vault and switchgear rooms, was performed. a

]Results:
The inspector identified a violation regarding operability of the

_

carbon dioxide system in the cable spreading room.
the NRC resident inspector identified a similar violation regarding theFollowing this inspection,

_

-

operability of the carbon dioxide system in the diesel fire pump day tank room.
The operability of these systems was not demonstrated during performance of the -

initial acceptance tests for these systems.
Additional concerns were icentified

J

regarding housekeeping conditions, in particular the practice of erecting ,

combustible structures adjacent to safety related buildings, and the depth of 4

engineering involvement in issues affecting the Fire Protection Program.
-

-=
_

m
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CETAILS

1.0 persens Contacted

| Vermont Yankee Nuclear Power Corporation (VY)

'J. Pelletier, Plant Manager
*R. Pagodin,~Tecnnical Services Superintendent
*D. Girroir, Sr. Quality Assurance (CA) Engineer
E. Tainter, CA Coordinator / Fire Protection Coordinator

*R. Wanchyk, Operations Superintendent
, *R. Moschella. Electrical Engineer
1 P. Johnson, Electrical Engineer

.

,

*R. Grippardi QA Supervisor
*H Mettell, Engineering Support Supervisor

United States Nuclear Re;ulatory Commission (NRC)

G. Grant, Sr. Resident Inspector

* Denotes those present at the exit meeting.

2.0 Followup of Previous Inspection Findinos

(Closed) Violation (89-04-01) Lack of Emeroency Lichts in the Control Room
Torus Catwalk anc Fire Area FA-RB-5

The NRC identified the violation of 10 CFR 50 Appendix R, Section I!!.J in
that emergency lights were not installed in the above areas.

The licensee installed emergency lighting units in the' Control Room prior
to the NRC team leaving the site. For the Catwalk area the licensee
requested an exemotion from the requirement because the area contains
lighting units powered from the Emergency Diesels. The NRC granted that yexemption. Fire Area RB-5 was re-examined by the licensee by turning off
all lights in the area to determine the illumination. levels provided by
the existing emergency lighting. The illuminttien was found to be
adequate. The above actions satisfy the NRC concerns and this item is
closed.

(0 pen) Unresolved _ Item (68-04-02) Fire Stops in Reactor Bu11dina

The NRC identified the concern that the fire stops installed to provide
fire break zones were inadequately installed. These stops were installed
in 5 to 7 foot strips on both sides of each fire break Area. The correct
way of installing the fire stops would be to install the fire retardant
thru 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 unable to complete the engineering work associated with the
fire stops, therefore, the fire stops will not be installed during this

_,_.
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The engineering work involves an evaluation of the electricaloutage.

tray seismic supports to assess the impact of the additional weightthe fire retardant. fr:m
This mocification will be completed by the end of1989 calencar year.
The licensee, meanwhile, has in place, roving firewatches.

(Closed) Unresolved Item (88-04-03) Circuit Coordination

Ouring the circuit coordination review of the Appendix R program, the NRC
team observed that coordination curves and analyses for the 120V AC and
125V DC circuits were not available. The licensee acknowledged the coordi-
nation and cocumentation concerns and committed to finalize the analyses.

The analyses were completed and the inspector verified the time-current
characteristic curves for the 120VAC and 120VOC circuits.The breakers
This valve is used for containmentare adequately coercimated except for the breaker of valve V10-17 operator.

isolation in series with valve V10-18.One of these valves would remain closed because power cables for V10-17
and V10-18 are routec through different fire areas, therefore, a singlefire could not disable both valves.
questions. This item is closed.

The inspector had no further

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

The NRC team identified that the analysis of the effect of high impecanceO- faults on all electrical power sources required for safe shutdown wasincomplete.
The licensee completed this analysis and the inspector

reviewed it with regard to fault conditions, assumptions for analysis,
breaker set points and safe shutdown operability for 120V AC, 125V DC and480V AC circuits.
anelysis has been completed.The documentation concerning high impedance fault

Based on this review, the inspector concluded
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 concern to determine the adequacy of the electricalisolation protection.

The team observed that 12 AWG conductors were
protected with 35 Amp fuses instead of the required 30 Amp fuses.
inspectors reviewed the licensee analysis of the above concern. The

The 12 AWGconductors identified are cross-linked polyethylene insulated cables rated
.

at 90'C continuous full load operation.
this type of cable is 40 Anp at 130*C up to 100 hours, which is stillThe emergency overload rating for;

above the rating of the protective fuses.
Based on the discussion with

O

| ||| IU . . .
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the licensee's staff and review of the licensee's analysis, the inspector
concluded that the 35 Amp fuses are adequate to protecc the 12 AWG'

conductor cables. This item is resolved.

3.0 Controls of Combustibles and Icnition Sources

The licensee has in place procedures that control the introduction of
combustibles and flammables in safety-related areas. The licensee also
has procedures that control the use of ignition sources such as frcm
welding, cutting or grinding operations.

The plant inspection by the inspector did not identify any unacceptable
conditions. *

4.0 Eautoment Maintenance Inspection and Tests

The inspector reviewed several surveillance and testing procedures to
determine whether the licensee has developed an adequate surveillance and
maintenance program that assures-the functionality / operability of the ~

fire protection equipment.

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

The inspector reviewed the carbon dioxide (CO2) systems installed in
the cable vault, switchgear and diesel fire pump day tank rooms to
verify that each system is capable of performing its required function.

This review involved a system walk-down and a review of the test and
surveillance procedures established to assure system operability.
The applicable licensing requirements also were reviewed.

Licensino Recuirements

The CO2 systems are required by License Condition 3.F which states
that an automatic CO2 system be provided in the cable spreading room
(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 licensee in a letter to NRC dated January 31, 1977 from J. French I

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
design and installation of CO2 systems. Section 1-7.3 of this
standard specifies that the completed system shall be tested to
determine that the system will function as intended. The NRC has-adopted the recommendations of NFPA 12. This is stipulated in
Appendix A to Branch Tecnnical Position 9.5-1,

;

_ _ _ . _ _ _ _ _ _ _ ..
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The CO2 system design was reviewed by the NRC and was (itscussed in
an NRC Safety Evaluation (SE), supporting License Amendment a3, -dated January 13, 1978. The SE states that the design of the
CO2 system is acceptable because it can provide 50% concentration
in the cable vault and maintain this concentration for ten minutes.

The CO2 concentration and duration of concentration mentioned above
are required for the effective extinguishment of deep seated fires
that could occur if a fire started in areas such as the cable vaulthousing electrical equipment.

Procedure and Records Review

The inspector reviewed the procedures which ensure that if a fire
occurs in the areas protected by CO2 the proper alarms would
activate, the ventilation dampers would close and the system would
cischarge. The licensee also has procedures verifying that the
design quantity of CO2 is available at all times. The review of
these procedures did not identify any unacceptable conditions. -

The inspector reviewed the CO2 system acceptance test records to~

verify that the system can deliver the 50% of CO2 concentration for
10 minutes. The licensee preser.ted to the inspector the test
results of the full discharge test conducted in the switchgear

The licensee could not locate the records for tests for the
room.
other areas. However, they committed to search for the test records-

for these areas. The inspector indicated to the licensee that if
these tests were not performed, the' system operability must beverified by a test.

Regarding the switchgear room test, the licensee indicated that this
test identified a 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 advise of their vendor
they made system modifications to improve the mixing of the CO2 so
that this problem could be eliminated. The modifications included
an 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 room over-pressurization concerns and
improve mixing of the CO2 in the room.

The NRC on April 21, 1989 informed the licensee via telephone'that
since the CO2 test records for the cable vault and the diesel fire
pump day tank rooms had not been found and since inadequate evidence
exists to verify that the system would function as intended, the
system must be assumed inoperable and the compensatory measures-
specified in the Technical Specifications be placed in effect. As a
result of that call the licensee committed ,to declare the systeth

O

4
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inoperable and establish fire watches in accordance with the

;

Technical Specifications. Since compensatory measures for an incier-
!able CO2 system were not in effect when this deficiency was identified
|by the NRC, this was a violation of the Technical Specifications

(violation.89-04-01).
-

|
5.0 Quality Assurance (CA) Audit Review

i

The inspector reviewed the QA audits of the Fire Protection Program. The !
audits were found to be thorough. Audit finding were adequately-resolved.

!No unacceptable conditions were identified.
>

>

6.0 Fire protection Engineerina and Modifications

The inspector observed activities that affect the Fire Protection-and-
-

noted the following .

!1. The fire annunciator panel is located in the Security Room (SAS) ;within the control room. The security monitoring panel that was-
4

'

recently installed was placed right up to the Fire Panel making
panel surveillance and testing difficult.

2. The licensee did not complete the work of the fire stops mentioned
in Section 2 of this report. The need for these fire stops was
identified in February 1988. The licensee must now erect scaffolds v

'

| and 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 areas could adversely effect the plant. Walkie-talkies

i
-

would be used for communications to shutdown the plant from outside
.

the Control Room if a fire forced Control Room evacuation. The licensee *

committed to determine plant conditions for which use of.the communi- *

cation system is acceptable. The licensee reviewed the communications
system and determined that the system would not perform adequately in ii certain areas. The licensee corrected the problem by installing an ;antenna to enhance the radio signal. The corrective actions are
adequate.

,

The above items are examples where the engineering group did not perform
a thorough job in the Fire Protection Area.

7.0 Fire Brigade Trainina

7.1 Procedure Review

The inspector reviewed the fire Brigade Tra'ining program to verify
that this program includes:

a. Requirements for announced and unannounced drills;

,

-
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| b. Requirement for fire brigade training and retraining at
prescribed frequencies;

Requirements for at least one drill per year to be performed onc.
a "back shift" for each brigade;

d. Requirements for maintenance of training records.

No unacceptable conditions were identified.

7.2 _ Rec _ords Review

The inspector reviewed training records of fire brigade members for
calendar years 1988 and 1989 to ascertain that they had attended the-
recuired quarterly training and participated in a quarterly drill,
and received the annual hands-on fire extinguishment practice._ The
inspector noted that all fire fighters have received the required
training.

However, the inspector observed that the licensee's procedures allow
prospective fire brigade men.bers to be on the fire brigade without
the initial hands-on fire fighting practice.- The concern is that
personnel without firefighting experience can be a member of the
brigade. The licensee explained that.the initial " live" fire fighting-
training usually takes place during the warm weather months. The

O. inspector verified that the licensee makes every effort to quickly
qualify new fire fighters. This effort even includes sending some of
them to fire Academies as far.away as Texas, but the procedures still
allow membership in fire brigade without that training. At the time
of the inspection, every member of the brigade had this training.
The licensee was told of the concern and they committed to review it.
This in an unresolved item. (89-04-02).- The inspector also noted
that the licensee's record-keeping in this-area can be improved. The E, U
licensee's staff had a problem locating the required records but
ultimately the records were found.

8.0 Facility Tour

The inspector examined fire protection water systems, including fire
pumps, fire water piping and distribution systems, post indicator valves,
hydrants and contents of hose houses. The inspector toured accessible
vital and nonvital plant areas and examined fire detection and alarm
iystems, automatic and manual fixed suppression systems, interior hose
stations, fire barrier penetration seals, and fire doors. The inspector
observed general plant housekeeping conditions and randomly checked tags
of portabl.e extinguishers for evidence of periodic inspections. No
deterioration of equipment was noted. The inspection tags attached to
extinguishers indicated that monthly inspections were performed.

1

O
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O No unacceptable conditions were identified. However, the inspector
.observed the following conditions requiring resolution by the licensee: i

Housekeepino/ Hazard Control

The inspectu observed that the licensee installed large wooden
structures outside but next to the Reactor Building. These structuresalthough temporary have been there for more than a year. A fire inthese structures could affect the plant. The structures have nosmokin
floor.g signs but the inspector observed cigarette butts on the

,
'

The inspector also observed the licensee's practice of storingNf combustible trash next to the training building. The inspectors
observed a large nile of wooden pallets and other combustible truhbg.M stc*ed near the building. The inspector expressed the concern that a
cig6rette from passers-by could ignite these combustibles.

Within the Control Room, the inspectors observed that spare breathing.
air bottles were stored on the floor. The inspector noted that these

ibottles represent a missile hazard to people and equipment.
penetration Review

The inspector while in the cable vault inspecting the integrity of
the fire seals noted that in the Northwest corner of the room, a
sound of air leakage could be heard.

This sound was later determinedMD$ to be air leaking from the Reactor Building to the Control Structure
via an apparently degraded penetration seal. That determination was
made by the licensee. A work request to repair the seal was issuedwhile the inspectors were still on site.

9.0 Unresolved Items

Unresolved items are matters for which more information is required in '

order to ascertain whether they are acceptable, violations, or deviations.
An unresolved item is discussed in Section 7.0.

10.0 Exit Interview
|

The inspector met with licensee management representatives (see
Section 1.0 for attendees) at the conclusion of the inspection on March23, 1989. The inspector summarized the scope and findings of theinspection at that time. The inspector also confirmed with the licensee
that the report will not contain any proprietary information. The
licensee agreed that the inspection report may be placed in the Public
Document Room without prior licensee review for proprietary information.
(10 CFR 2.790).

,

At no time during this inspection, was written material provided to thelicensee by the inspector.O

_ _ _ . . . . . . . . . --- - '
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# VERMONT YANKEE
i NUCLEAR POWER CORPORATION

3 Ferry Reac. Brettleboro. VT 05301 7002*
'

' ,

ENGINEERING OFF'CE.' SBC Warn staggt*

gates va:es:.

604.??D67''
June 16, 1989

U.S. Nuclear Regulatory Commission g
Washington, D.C. 20665

Attention: Document Control Desk

References a) License No. DPR-28 (Docket No. 50-271)
b) Letter, USNRC to VYNPC, NVY 89-108, dated 6/18/89
c) Letter. VYNPC to USNRC, BVY 09-48, dated 6/2/89

Dear Sir:

Subject: Response to Inspection Report 89-04, Notice of Violation

During a routine safety inspection of Vermont fankee's fire protection
program conducted on March 20-23, 1949, a violation of NRC requirements was |identified. Our response to this violation is provided below.

VIOLATION Technical Specification 3.13.0 requires that the carbon dioxide
fire suppression (CO ) systems located in the cable vault and2

diesel fire pump day tank room shall be operable whenever equip-
in the area protected by the systems is required to bement

operable. The technical specifications require a continuous fire
watch if the CO2 system in the cable vault is inoperable and an
hourly fire watch if the CO2 system in the fire pump day tank room
is inoperable.

In a letter to the NRC dated January 31, 1977, the licensee
j stated that the carbon dioxide systems at Vermont Yankee were

designed to meet the requirements of the 1977 National Fire
Protection Association (NFPA) Standard it. NFPA Standard 12
Section 1-7.3 specifies that the installed carbon dioxide systems
shall be tested and the tests performed shall be adequate to
determine that the system has been properly installed and will
function as intended. The C03 systems are designed to achieve a$0 percent concentration. In the cable vault, this concentration
must be maintained for ten sinutes.

Contrary to the above, as of April 21, 1989, the C03 systems in
the cable vault and in the diesel fire pump day tank room had not
been demonstrated to be operable, in that no tests had been per-
formed of their capability to reach &nd maintain design con-
centrations of CO , and the appropriate fire watches had not been2implemented.

D
.

This is a Severity Level IV Violation (Supplement 1)|

_ _.,__._--_.m._-._ - - - - - -
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VEGMONT YANMEE NUCLE AQ POWCQ CORPORATION
*

. ,

U.S. Nuclear Regulatory Commission.,

-i June 16, 1989
Page 2

,

!

RESPONSE 1
'

. ]Following a careful review of the 1977 National Fire Protection Association
(NFPA) Standard.12, we have found nothing to indicate.that a Full Discharge Test

.

;

is required.
Based on that review, we disagree with the conclusion reached.in

the Inspection Rekert and, based on the following information, respectfully !
request that this Notice.cf Violation be withdrawn. . !

j

The Inspection Report specifies Section 1-T.3 ofL(ISTT) NFPA Standard 12 asthe applicable section. It reads as follows:
ag.T.3 Approval of !nsta11ations. The comp 1 ds em she be e !

ro ely t d nd un s n en 8
equipment and devices sha)) be used in the systems.

We believe the initial testing, periodic inspection and maintenance
described in Section 1-11.1 of NFPA Standard 12 is applicable since initial

'

testing of the CO2 system is at issue.
Section 1-11.1 reads as follows:

{[ "1 11.1 A manufacturer's test and maintenance procedure shall be providedj
to the. owner for testing and maintenance of the eystem. The procedure*

shall provide for'the initial testirg of the equipment as well-as for|. periodic inspection and maintenance."
;

,

80th 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 s

Standard 12 which does not specifically require a full discharge test.reads as follows: Item 15

"15. Test
'

,

A. Puff test, minimum for acceptance. '

8. Full 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 full dischargetest of the CO i

violation of Section 1.7-3 of the Standard.2 systems in accordance with NFPA Standard 12, thus we are.in
We are unable to find a reference-

to support the staff position. We agree 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. However, at the time

O assume this role, thus we assumed the role of " authority having jurisdiction."of acceptance testing, Vermont Yankee had no indication that the NRC intended to
.

>.

. . _ _ _ - _ . _ _ . , ._ . _ _ . _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . . _ . - . -
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VERM3NT YANKEE NUCLEAR POWER CORPORATON
U.S. Nuclear Regulatory Commission

- June 16, 1989
..ge tg _

_

=:.

$6ction A-1-11.1 of NFPA $tandard 12 states that a puff test is the minimum
__

for acceptances which Vermont Yankee has performed. iFurther, the Standard inds-
cates that a full discharge test is at the discretion of the owner.
Vermont Yankee is the owner and has not required a full discharge test, this

Since
section was clearly met.

We have also reviewed later versions of NFPA Standard 12 and agree that,
the system were instal'ed today, a full discharge test would be required. if

difference in the 1977 code versus later code revisions. however, clearly
The

demonstrates a change in requirements which further supports our contention that
a full discharge test was not required to meet the 1977 code.

Vermont Yankee
has not Deen notified by the NRC of any changes to regulatory requirements that
would necessitate our compliance to any version of the NFPA standards other than __

the 1977 NFPA Standard. g

interpretation of NFPA Standard 12, we have been responsive to NRC concerns.Although Vermont Yankee disagrees with the staff position regarding the
significant cost to Vermont Yankee, we declared the subject CO At

operable and established the appropriate fire watches. 2 systems in-

The Diesel Fire PumoRoom CO
2 system full discharge test has been satisfactorily completed and thesystem was declared operable.

vault although the system remains functional.A continuous fire watch is in place in the cable
Comolete compensatory measures

were previously submitted in Vermant Yankee's Special 30-Oay Report (Referencec).

The specific issue involved is whether Vermont Yankee has complied with the
testing required for the applicable Fire Suppression Systems in accordance withthe 1977 NFPA 5tandard it. We firmly believe that we have met this standard,
and that the existing systems installed at Vermont Yankee are fully operable.
Based on the above discussion, we cannot agree with your conclusions that we are-
not in full compliance with the applicable requirements.
request that the subject Notice of Violation be withdrawn.Thus, we respectfullyAdditionally,
pending NRC approval, Vermont Yankee wishes to declare the Cable Vault COsystem operable.

We will, however, continue to be responsive to NRC's concerns2
regarding the Cable Vault CO

2 system. Therefore, after declaring the subjectCO
2 system operable, Vermont Yankee will establish a once per hour fire watch.

Further, Vermont Yankee will conduct a full discharge test of the Cable Vault
C0g system as soon as practicable but no later than the end of the next sche-duled outage.

We are aware that the issue of operability of CO2 systems with respect to
full discharge testing standards is a recent Region 1 concern with other lican-

"

sees as well as Vermont Yankee. At your convenience, we would be willing to
meet with appropriate Region ! personnel on this issue to discuss our specificsituation.

,,mmamain muli,1 11 -i maiii''''""''''
. . . . . . . . . . . - -
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VEEMONT YANKEE NUCLEAR POWEQ CORPORATION
,

Il *
U.S. Nuclear Regulatory Commission.e

June 16, 1989
Page 4

We trust that the above information is sufficient to address the issues
|
l

however, should you have any questions or desire additional information, please
feel free to contact us.

Very tr01y yours,

VERMONT YANKtt NUCLEAR POWER CORPORATION
9

W *,P
Warren P. urphy T

Vice President and Is
Manager of Operations

O idm

USNRC Regional Administrator, Region !cci

USNRC Resident Inspector, VYNPS

.

9

O
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NUOLEAR REGULATORY COMMI.Sichf . gs e

REGION 1

*****'[ ~

M UI
478 ALLENDALE ROAD

KING OF PRUSSIA; PENNSYLVANIA 19406

gp AU G 2 1 1989'

NYY 89-172

Docket No. 50-271
RESPONSIBILITY

Vermont Yankee Nuclear Power Corporation
(,@.Treynk.ICFATTN: Mr. Warren P. Murphy

Vice President and Manager Cb'CYft
.

of Operations
RD 5, Box 169
Ferry Road
Brattleboro, Vermont' 05301

Gentlemen: !

Subject: Inspection 50-271/89-04

This refers to your letter dated June 16, 1989, in resoonse to our letter
jdated May 18, 1959.
.

_Your letter recuests withdrawal of the violation oertainino to te}tino of CO2;_ systems,
No new information was provided to the NRC in your response letter

beyond that previously provided in support of Inspection 89-04. Section 1-7.3-
of (1977) NFPA standard 12 specifies that tests be conducted to dete'rmineLthat

|the CO2 system will function as intended. Your staff had not performed tests.
that demonstrated that the CO2 systems would achieve a 50 percent _ concentration. 3

and maintain the concentration for-ten minutes in the specified areas.
'

Accord-ingly, we have concluded'that the violation is valid, ;

i

We note your statement that NFPA Standard 12 does not specifically require a
ifull discharge test. We agree that it does not specifically: require a full !

discharge test; however, it does require that you- demomcrate through a testthat the system will function as intended. Tliis means maintain the design
j

concentration for the specified duration. To our present knowledge, no other
i

test will demonstrate this fact. We will entertain an alternate to this j

established test if a conclusive test method can be desioned. ~
:

It is our understanding, that pending your performing tests to establish that
the CO2 systems will function as intended, a continuous fire. watch it' posted in i

'

the-subject area in-accordance with the requirements of the technical specifi-cation.N Further. we understand that you olan to perform a full discharoe test
.

1

.of the cable vault CO2 system as soon as oracticable but no later than the end
'

40 of the next scheduled outage,
lrthfou

uiyeh j

,

_ _ . _ . . . . -

.. . _ . . . . _ . . . . . . . . -



AUG: t 1 1999 '.s

(- . Vermont Yankee Nuclear 2
Power Corporation

Your cooperation with us is appreciated.

Sincerely,

w !

Bruce A. Boger,' Acting Director
Division of Reactor. Safety;

,

cc: w/ enc 1: '

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 Pubite Safety, Commonwealth- of-

Massachusetts
Public Document Room (PDR)
Local Public Document Room (LPDR)
Nuclear Safety Information Center (NSIC)
NRC Resident' Inspector

;
State of New Hampshire i

O State of Vermont
Commonwealth of Massachusetts ;

'

!
!
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i

Standard Pract' ice for - j

-MEASURING AIR LEAKAGE RATE BY THE TRACER
DILUTION METHOD' ,

This standard is issued under the Oned designeuon F.14t: the number immediatelv follouing the deugneuon indicain ne
year or inal adopuen or. in the case of revinson, the year o(lasi reviason. A numbat in parentheses indwas the year ofleu
roepprov

- |
i '

1 S. ope
,

outside temperature diffennces, wind speed
!

l.1 This practic: describes a standardized and direction. quality of workmanship in con.
struction, and numerous other factors.

technique for measuring air change rate in
buildings under natural meteorological condi. 3.3 This practice allows. measurements of air ,

tions by tracer gas dilution, leakage rates, in applying the results of this ;

l.2 This practice shall not be used to deter. practice to the design of buildings,it should be
mine the individual contribution of various borne in niind that the air leakage characteriv
building components to the air change rates of tics of a structure are affected by buildirig - |

'

a building, operation, maintenance, and the resistance ot'
l.3 This is a practice that requires a knowl. the buildtng components to deterioration. {

.

-
- . edge of the principles of gas analysis and in. 3.4 The air leakage rate of a building is hard !,

- strumentation, to quantify, as it depends on so many variables.
'
i

1.4 The current state of the art does not The most direct way is to measure it under the
possess analytical techniques to extrapolate l'ield conditions. The tracer dilution method '

,

precisely measured air change rates to me. has been proven to be an effective way of.
teorological- conditions different from those measunng the air leakage rate. The fan pres- i

prevailing during measurement. surization method provides an indirect way to i

relate the air leakage rate or air tightness to the j

2. Summan of Prack leakage area of a structure.
2.1 A srnait amount of tracer gas is intro- 3.5 The fan pressurization method has sev-

duced mio a structure, thoroughly mined and = eral differences from the - tracer dilution
the rate of change (decay)in tracer concentra* method, it can be used to compare the relatiw |'
tion is measured. The air change rate'can be air t ghtness of several buildings, it can be used

,

'

determined from the dectiy rate of tracer con * to identify the leakage source and rate ofleab
centration with respect to time. On. site mete * age from different components of the same
orological conditions are measured concur * building envelope it can be used to determinc
'*"'I ' the air leakage reduction for individual retrofit -Y
3. Signincane* measures applied incrementally to an existing. j

'

3.1 Air leakage accounts for a significant . building. .

portion of the thermal space conditioningload; 3.6 When the abr.olute air feskage rate n.

it can introduce outdoor al_r contaminants in_,-
- ~ '

conditioned indoor air, and it can dilute indoor. .

generated contaminants, thus detracting from 'This precuce a under the jurndiction or AsThe com-
~

or providing foi xcupant comfort. mma s.a un pe,roim nce or a.iiens conurwuoni and

3.2 Air leakage rates are difGcult to predict th' d''"umnen at 5Aommma t u6 4e on innme
-

'

** $,'[,77,", ,,,,,,,a ,p,g 3, , p,3,,,,,g ,analytically because they''are functions of c,
t

building tightness and configuration, inside- gua im. ,

1360 !-
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needed, the tracer dilution method should be sure whichever tracer gas is used in the study,
used over a wide range of wind velocities and 5.2.2 Sampling NetworA-A network con-
inJoor and outdoor temperature differences. sisting of tubing tubingjunctions,a pump and
However, the measunng equipment and tech- possibly an aspirator. This network is used to
nques are relatively compheited for the tracer draw samples from remote locations within a
diludon method, and the data analysis and . structure, blend them, and bring the blended..
correlation are more involved. It is best to use sample to a convenient place for analysis, in
the fan pressurization method for diagnmtic general, it is best to avoid plasticized tubing
' purposes and resolve the absolute air leakage such as vinyl and use copper, stainless steel, or
rate with the tracer dilution method. possibly polypropylene or nylon. The emperi-

'

menter should be aware that surface absorption -

4. Deecripdons of Terms within the sampling network can be a major
sodce of confusion s any concentradon decay4.1 air leakage rate-the volume of air _ 'measummen

imovement per unit time,in this specific sense, 5.2.3 Syringes ~Usually disposable syringes
across the boundary of the buildini envelope. are used to inject gas samples when the tracer -
This movement includes flow through joints,
cracks, and porous surfaces, or both. gas monitpr is a gas chromatograph.

,

5.2.4 Oculaung fans-Fans am used to cir-
4.2 infiltration-air leakage rate into a build- culate air with,n a structure. They should bei

C8Pable of cimulating air om W. Oeculadog'

4.3 e filtration-air leakage rate from a or hansock fans are preferred.
ild 5.2.5 Meteorology Stations-A portable me-
4.4 a r change rate-air leakage rate in vol.

ume units per hour divided by the building teorology station that records wtad speed and i

direction, outside temperature, and, if avail- i
space volume with identical volume units (nor. abie, relative hunu,dity,is used to obtain on site 1mally expressed in air changes per hour. ACH imeteorological data,

.9 or ACPH) 5.2.6 Barometer-A device to measure local-
4.5 tracer gas-a gas that can be mixed with _i

air and measured in very small concentrations, barometric pressure is required. If one is not
making it possible to detect air movements and available, barcmetric pressure from the nearest

weather station is obtained for the time during '
measure air change rates. which measurements are performed. These 1

,

4.6 bsilding space-the volume of a building data are corrected for any elevation difference
that enchanges air with outside ambient air, la between the weather station and the test struc.most cases, this volume is the deliberately con-

I"'
ditioned space within a building, generally not 5.2.7 Tracer Ges-A cylinder or container
including the attic space, basement space, and f gas chosen from among those listed in the
attached structures. unless such spaces are con.
nected to the heating and air conditioning sys. Appendix ts necessary as a source of the tracer

used in the test.
tem, as a crawl space plenum.

4.7 building envelope-the exterior shell en- 6. Safety Preenedaan t
1

closm, g the intenor space. g .g.
in air for each of the tracer gases that have

5, Apparatus been used for tracer dilution air leakage mes. i

5.1 The description of apparatus in this sec. surements is provided in the appendix. Under *

tion is general in nature and any equipment no circumstances should this concentration be
capable of performing the test measurements exceeded. Good experimental practice is to en.
within the allowable tolerances is permitted. sure that the maximum allowable concentra-
An appendix. is provided which documents -tion of the particular tracer is less than this
both tracer gases and their measurement instru. maximum by at least a factor of four. Under no '

'
mentation whuh have been used in tracer di. cricumstances should the initial tracer gas
lution studies. concentration exceed the OSHA time wrighted

5.2 Major Components: average for substances included in the latest
5.2.1 Tracer Gas Monitor- A device to mea- OSHA controlled gases list.

' 136I
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7. Procedure it. Sampling
|7.1 The assuraption underlying the tracer

8.1 Before taking gas sampics, allow at least
gas measurement of air change rate is that for '30 min for mining. -{
perfect mising with steady air flow, the loss

it.2 To test for homogeneity in tracer gas -
rate of tracer gas concentration conforms to the concentration. take samples from a number of -
exponential dilution law, that is. the loss rate

bmlding spaces. When concentrations ditTer by
or dilution of an escaping gas is proportional less than 5 % of the average concentration i

to its enneentration. Mathematically, this as- measured within the structure, begit. monitor.
!

sumption leads to Eq 1. A detailed derivation ing the decay of tracer concentration, in a - i
and discussion of this equation are contained
in Footnotes D and G to Table Al.l.

residential structure. Iwo or more samples from
widely separated locations are-required in

,

C = c.e*" t11 mu 55y 5tmetum ** * y S*Parated
samples per floor are required.

where:
8.3 Tracer samples may be measured at a

C = tracer las concentration at time r, single centml location by taking i'idividual
C, = tracer 3as concentration at time = 0, . samples (grab samples) at a number of distinct
1. = sir change rate, and locations. or by drawing samples from a num.t = time. ber of locations through a common network -.

itmulti oim sampling). ,
.

,

7.2 Injection and Mixing of Tracer Gas-At P
Hone of more points in the test structure, release 8.1 When multipomt sampim, g is used,.

lan amount of tracer gas sufficient to produce P ace sensors at strategic points within the test
an easily discernible response in the gas mea. ''"#"""" ' " #"I ***"""I **
suring instrument. The location of release is mina. For methods that analyze air with a
governed by the location of air handling sys. ''"I " " ' " " " * " ' ' u" 8 58mP ing net.l ;

tem (O or mixing fans in a structure with no air. . w rk t bnng blended air samples to the ana-
,

handling system. This release can be done with lyzer. A diagram of a sampli,nB network and a j
'

l ,

' 58mP ing junction is given in Figs. I and 2. ;a disposable :yrin8e filled with tracer 8as.
, 7.3 in a building with central heating and ' Note that if the dilution rate m different rooms - )

air conditioning system (s); the main fan (s) ,s ~ or floors is differenti samples drawn by thisi
operated contmuously. Introduce tracer gas method yield air leakage rates slightly less than
into the main supply or return duct (s) prefera* the true average rate. For example if one of
bly m the vicinity of the mam fan (s), the rooms or floors is leaking air at twice the

7.4 Leaks in the ductwork system may pro- rate of the other (1 ACPH and 0.5 ACPH). i

duce an incremental meresse m the air leakage analysis of the blended samples of the two will .
'

ate. There are two methods to assess this leak * lead to an air leakage rate estimate about 4 %
age. (See 7.4.1 and 7.4.2 below.) lower than the true average rate;

7.4.1 After be ..

the main fan (s) ginning a test, as in 7.3, operate9. Calibrettaa
only for initial mixing and l

shortly before sampling. 9.1 State the method of calibration of the -
7.4.2 Use portable fans for mining after m. . gas analyser. If the analyzer is not provided'*

tiating a test as in 7.3. Perform the remainder - w th a manufacturer's calibration, perform an
of the test as in 7.5. on site calibration. Use standard mixtures of at

7.4.3 Comparison of the air leakage deter * least two dilTerent concentrations in the range :
mined by 7.4.1 of 7.4.2 and 7.3 indicates the anticipated in an actual test. ,

J
leakage due to ductwork. I

10. Calculatloa
7.5 in a building without central heating and

air conditionsg system (s) release tracer gas at 10.1 Rearrange Eq l as follows:- i

one or more points within the structure. Use i = , in p* j

fans to circulate the air and mia the Sas. Take (21 y' C
care not to affect the pressure distribution - where:
within the structure. Open all doors connecting C = measured time-dependent concentration,

.

'

conti uous living spaces.5 C = concentration at t = 0, ,

|

1362 4
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/= r change rate, and .
C. = tracer concentration at ith sample inter- '

_
' '-

Equ:qion 1 is the starting point for several For measurement over N sampling intervals,
rneans of calculating air change rate from con, one may form a mean and standard deviation ''
cen4 ration and time measurements- as follows:r -

10.2 Graphical Method-Plot the naturallog. ' t

j- arithm of concentration on a linear scale Mean / = f = 12/
# 'against time in hours on a linear scale. The

measurements should fall on a straight line standard deviation = Se = [ # - I
~

with time, provided the air change rate remains 0) !; *

p constant. Scatter of points is expected and'a The air change rate, I = L/V, is ''best fit" toi

straight line may have to be faired in the "best the sample values of this parameter The best
fa" sense. A minimum of three pomis over I h fit for I is the mean, and is dete-miaed from
should be used to determine this straight kne. the test data in accordance with Eq 5, This

i
.

10.2.1 On the straight ime determined in method has the advantage of simplicity, but it *

10.2, pick two points with coordinates (Ci,4) is very sensitive to errors in concentration or
i
!

and (C2,14) where C, is the concentration at
the effects of poor mixing, especially. when

time 4. Calculate /, the air change rate, as short sampling intervals are used. ,

follows:
10.4 Decar Time Method-Concentration

decey usually occurs quickly. This fact allowsl = in c, - In c3 0) for a rapid means of estimating /. For example,, , , ,
i This technique is illustrated in Fig. 3- with time measured in minutes, the time for

{ 9, 10.2.2 This method lends itself quite nicely one half of the initial concentra. ion to decay is
noted as sin and the 1 estimate is given by

,

y{
to field study of the data, since one can easily 41.59/ tin. Similar ratios are given for other~

. plot the log of concentration as a function of - decay fractions and are shown in Table 1.
time. It is less sensitive to errors in concentra* ts
tion than other methods. It has the further These ratios are simply computed for C/CoI '

advantage that a graph provides a visual dis' ratios of %, E %~ etc. The measurer has to
play of any departures in the exponential decay record the time that a dasired ratio is encoun-tered.
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- 11. Repen
essary for the validity of the tracer dilution 11.1 The report should include the infor-
method. One cartar that should be observed mation listed. As much of this information as

! during any measurement interval is that-the Possible should be included to facilitate com.'

data points used in determining in air leakage Parison with other data at a later time.
rate should encompass the mean winds ob. I1.1.1 Mesmerement Characterizationi
served during the course of the measurement. Air Mixing: Method of initial mixing and*

10.2.3 When many data points are obtained, method of maintaining mixing duringj a least square computer program is used.to . the measurement if one is used'

calculate a best fit to the straight line. Air Sampling: Location of sampling site,*

10.3 Finite Dsference Method-Calculate sample interval, initial sample time,f
ihe air change rate after each sampling using method of sampling ,

the finite difference form of Eq 2, as follows: Tracer Gas: Type, initial concentration,
.*

1=g i In c, method ofintroduction
= (4) Detector: Type and method of calibration*

U''' ~ #'I * * '

Type of Calculation: Finite difference, de-*

, c:here:
cay time, graphical,'least square *

L = leakage rate, H.I.2 MeteorologicalConditions:
P = toom volume. Location and height of meteorological meo-*

t. = time at ith interval, and surement '

D 1363
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Wind speed and direction (both maximum Il.1.4 Test Sparc Operating Cherecteristics:

e

and average) * ~ Doors: Open of cloned .
Temperature and measurement technique. o Windows: Open or closed

*
.

Barometric pressure and measurement 16ch- - * HVAC System: On or off ~
e

nique. ' Vent Fans: On or off*
. Relative humidity or wet bulb temperature e Special Circumstances or Characteristics:

e

and measurement technique. Occupied, unoccupied
'

,1 11.1,3 7est Space CAerecteruaries: Indoor temperature and measurement tech-e

Struct ure Type: Residential, commercial. in- . * Barometric pressure and measurement tech-..d

*
nique -

- dustrial, other -
. , .

Location of Structure Relative to: Proximityo
_

. nique
tootherstructures(givetype)and road ~ * Relative humidity and measurement tech-
ways nique

Description of surrounding' terrain (give
type, that is, gullies, mountain, mounds, 12. Pmeision and Accuracy
cliffs, etc.)

12.1 At present, insumcient data esist for '
3 Structure orientation and elevation relai i

tive to items above
purposes of precision and accuracy cietermina- 'j
Lion. A reasonable estimate of the uncertainty

-

* Windows: Type, dunensions, number, loca- -
~

in a given air change rate determination is of -
tion in test space - -

the order of 10 % or less.
Doors: Type, dimensions, number, location*

in test space. 12.2 Note that the air change rate is a strong

s' Walls: laterior and exterice
fun ion ofindoor outdoor temperature differ-
ence and wind speed and direction. When in-

Noticeable areas oflaskagee

Location of chimneys, vents, and other such -terpreting or comparing air change rate data,.*
the fact that a pressure and temperature de-

specified opening pendence does exist should be borne in mind.
- Type and capacity of beating ventilation, it can have a strong effect on the results.

e

- and air. conditioning systems .

. |
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TABLE I Duese Rause to Compuse ACP96

Canaraustaos Decoy Ties, gg. :j. **"a " ""'"

% tm 17.26/tm
- !

.

% tm 24.33/sw
j

% tv 41.$9/t.n
i

% tus = 65.92/tia
*% tu. . 83.t8/tm,

4 rie 124.77/ tie
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APPENDlX
.

Al. SUMMARY OF 1R ARR GA**ES l' BED IN AIR LEAKAGE MEASUREMENTS

AI.I This appendis presents a compilation of Inert. nonpolar. and not almorbed*
games and antwtated indrumental teshniquem th.it Nontous, nonallergenic -*
hase been uwJ to perform air leakage measurements Nonitammable and nonesplosivea

as well as a table of typical background les els of these Easty and inespensively measurable*
gaset Note that nome of thew gaws may not be g. Not a normalconst Luent of air
suitable for use under present day guideltnes for ,

Measurable by a technique that is free of inter.* '

health and safety. Nescrihelew, these gases are pre. ference by substances normally in air.
sented for honorncal completer ew.- No single gas fulfdts all these conditiont-

Al.2 in general, the de.4rable characteristics of a Al.3 It should be emphasized that the measure.
traver gas are:

. ment of air change rate by the tracer diluuon method -
Measurabic at very low concentrations . is independent of which tracer is selected.

*

f 1ABli Al.1 Gaws and lechniques fur 1 ruer |Whm Methud

M*"'*""
Mmimum*

Meawnng Appara. Detestable Uh'*'"* i "'"'
tus ( encentra. hMp. ' Cmd ~j

g, ,, y, ness -!
Traser evol/soll in'a ppm

itsdrogen Katharometer * 4 % skmer 2isi nontouc euremely - Ilammable or <
espiouve teactive in - esploine in _ '

D
hmin < presence of presense of

osygen and on)sen and -
heat or (Lme

Helium Katharomewr ' " . heat c'llame -
Corkm satrated

... Dal nsmtosic . nonreaune ' nonremon e
50 ppm 5 combines eith ' can be dangerous can also reactmonou absorphon. heat .: hemoglobin when esponed mith os) gen inide of absorption to produse to open llame air in nulliuem -

nwamurenwnt", esphyua - - concentratiofu
gas may espktJe
chromatograph . 04 mhen espmed
followed by to open llame
reduchon to
methane and
awawrement
m uh llame

,{
ionwahon '5
deiroor'

' iCarNm mirared I nontous sery soluble in
denside absorpinin." $000 ppm water i

Sa.s
|chremahyraph 70
$

mith thermal
|condudiuty *

detedor ' I
. 9'

.

'

Sulfur enestron (Uuo ppm 0.01an102 nontones - chemisally inert When heated to ' . jheulluo. empture' * "; gas when pure decompaith n
ride shromategraph 453o Cs. tous

;

hy produsts
m.n be-tormed

',

{% rous mirafeJ 23 ppm" I samtou6 sery moluble in un torm
!oude ahsorptam ' ' wiser esplosite
:

miuures m airithane llanw nmi/auon . 3 's (kmer 5 nomuass - mill burn then may espk Je in -
sietectorf gas espkwne espwed to prewme of

-|thronutegeaph tenuti 11anw , ost gen .ind
mith flanw IWat or ilJmei ioHUJohdi
desesnot
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TA$l.E Al.1 Cuatmasd

M**'*"" Minimum
f, Oncenire. Tonic % ,Measuring Appara. [ DeteoaNe Chemical lsiert. g,,,,,,,,a

m. |sus ~ g,,, ,, 4,,
tion ppm

Trecer Ivol/voll

Methane infrared $ % (lower 3 nonsense will burn when may esplode in

absorphoe" esplosive espmed to presence of

limitt name osygen and
heet or name

* DicL J. B., ahteasurements of Venidauon Uung Trecer Oas Technique? Neonag. Prag. and Aar Coadasmag Jemrmat.
HPHOAM. Vol 23. No. 5. May 1950, pp.131 - 137.

'Coblenta. C. W., and Achenhech. P. R *Deuga and Performance of a Ponable innlirenon Mewr? ASNME
' Trenierswas ASHTAO. Vol 69. le63. pp 358 365.

' Ehns H R., and Wensman. C. W * Natural Venulation of Modern Tightly Construcwd Homes? Paper preeenied at -
Amencan Oas Associauon.Instituw of Oss Technology Confe ence on Natural Gas Research and Technology. Chicago. Ill

Feb 28 - March 3. l978.
8 Hill. J. E and Kusude. T " Dynamic Chereewnsucs of Air innkrauen? ASNM E Transecuens. ASHTAO Vol 81.

Pan L 1975 pp.168 - 885.
' Dnvas. P. J., Simmonds. P. O and Shair. F. H., *Empanmental Chareewnaation of Veniiletion Systems in Buildings? q

Eaweamentel Scwace. and Terhaelegr. ESTH AO. Vol 6. No. 7. It f 2. pp. 577 - tek
* Harrye. D. T et al. " Automated lastrumenianon for Air tantirauon in Buildings? Center for Environmenial Studies. i

Engmeerm Quadren8 e. Pnneeton Univeruty. Pnnceton. NJ. Repon No.13. M., and Treado. 5. J,"A Prototype Semi. Automated Sysum for Measuring Air innkreuen in Buildings Using
1 .j

Hunt.
Sulfur Hesanuonde as e Tracer Gas." A'eneaal Sureen ef steadeeds Techneret Neee Irwt. March 1974

" Predo R., Leonard. R. O., and Goldschmidt. V " Measurement of Innitreuon in a Mobde Home? Punlue Une.
,

versity Report.
' Poner. K and Volman. D. F " Flame Ioniaation Deuction of Cerben Memoride for Oes Chromatographic Analyons? i'

Aaetyncel CAemeury. ANCH AM. Vol 34. No. 7. June 1962. pp.148 "149.S ' Lidwell O. M., "The Evaluauan of Venuleuon " Journal of Hygiene. JOHY AY Vol 58.1940. pp. 297 - 305.
a Howard. J. S., "Venulanon Measurements in Houses and the lanuence of Wall Venulators? Commonwealth of

Austraha. DBR Report No. 347. Suddag Seware. BUSCBE. Vol I.1966. pp. 23 8 - 257; . .

; -

i
,

' Sam N, l. Dengerous Propertws ofladustrial Meserials. Third Ediuon. Van Nostrand. New YorL 1968.*

* OccuranonelImposure re AneuAenc Gews and Verer Depennwns of Health. Educanon and Welfare INIOSHl. U. 5. !

Government Pnnung Omce. Washington. D. C 1977.
" Jansaen. J. E., Torborg. R. H., and Donne. V "Measurenwat of Hea.mg System Dynamics for Computauon of Sensors!

;
j

Elfkwney? A$HJtAE Trenaecuens. AbHTAG.Vol83.1917.
!
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Thti.F. kl.2 hemospher6e Conselements
[ l

Aterage Tropmpheric Typical Indoor and Urban
'

Compound tec6 ground Concentra. Ambwas Concentrations. Anthropogenec Soums Refefences J .i'

"

uons. ppm ppm -
* a

He 0.5 0.5 ...
*

i He . $2 $.2 ..

CO 0.8 $-30 combustion - .'' 'd'
CO: . 320 30 4 000 combuuion" *^*

! N,0 0.3 0.3-several ppm combusuon
**

Ethane 1.5 x 10'' O.l incomplete
combu uon,

''
Methans 1.$ 25- encomplete .

combuuion+ , ""
SF. 10 '' 10 '' telephone

a

. soitchmg
stauons

J
' 'Williamson S. F., rundamentals of Aa rolluison addison Wesley, Reading. Mass.19734

a Pierotu. D. and Rasmussen. R. Al"Comtiuuion as a Source of Nitrous Oside in the Atmosphere." C,eephysacal Aaseenk ',

i' Letter. GPRLA). Vol 4 No 5.1974, pp. 615 - els.
Rasmussen. R, A. Drasnec. J., and Pwroin. D. -N,0 Analyus in the Atmosphere via Electron Capture. Gas Chroma. .'

tog *raphy " C,eophysscal Arsearch Letter. GPR L AJ, Vol 3. No.10. October 1976. pp 615 - 615.
Weiss. R. F., and Crail. H., " Production of Atmosphenc Narous Osade by Combusuon." Geophymcel Aaseerth Letter. ;

jGPRLAJ. Vol 3. No 12. December 1976. pp 7$1 753.
s j,, p , fay cn,,,,7,, g,g,,,,, bons. National Air Polluuon Control Associahon Publicauon No. AP.64. U. 5. De. |

;j; panment of Health. ;ducai on and Welfare. Washington. D. C.1970-
* Rasmussen. K, H., Tahen. M and Labal. R. L " Global Emissions and Naturel Processes for Removal of Gaseous

1

|- Pollutants." Water. Aer, and Seil Pol! anon. W APLAC. Vol 4. March 1975. rp. 33 - 64

| " Lillian. D.. Singh. H B., Appkby. A.. Lobben. L., Arnts. R., Gumpert, R., Hageie. R Toomly, J Kaaaais. J. Antell. M
4

i

Hansen. D., Scott B.,"Atmosphers Faces of Halogenated Compounds." Enveenmensal Scwnce sad Twhnelegr, CSTriAG.i

4Vol 9. November 1975, p.1042,
"Summonds. P. G., Shoemake. G. R., Loveluct J. E Lord. H. C *1mprovements in the Determmanon of Sulfur [,]

Hemafluonde for Une as a Meteorological Tracer " Analytsrel Chemuery. ANCHAM. Vol 44. No. 4. Apna 1972, p. 560.
!.

. '
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2.0. FIRE PROTECTION GUIDELINES
q"'

j
i

2.1 overall Ob.iectives

The overall objectives of the fire protection program in a nuclear power-
pla.nt are to:

|, .

(1) reduce the likelihood of occurrence of firee;

(2) promptly detect and extinguish fires when they occur;
,

(3) maintain the capability to~ safely' shutdown the plant when fires occur;
and

_

1

(4) prevent the release of a significant amount of radioactive material,
when fires occur.

.

2.2 General Desian Criterion 3 - Fire Protection

The Commission's basic crit 6rion for fire protection'is set farth in General
<

Design Criterion 3. Appendix A to 10 CFR Pact 50,- which states: '

h " Structures, systems, and components.important'to safety shall be designed
and located to minimizo, consistent with otb safety requirements, the
probability and effect uf fires and explosions, j

" Noncombustible and heat resistant satorials-shall be used wherever
practical throughout the unit..particularly in locations such as the

~

i

containment and the control room.
,

" Fire detection and protection systems of appropriate capacity and
capability shall be provided and designed to minimize the aciverse effects '

,

of fires on. structures, systems,;and components,important to safety.

" Fire fighting systems shall be designed to assure that their rupture or
inadvertent operation does not significantly impair tho' safety capehility
of these structures, systems, and components."

GuidaneIs on the implementation of General Design Criterion 3 for existing
nuclear power plants is provided in Appendix A of Branch Technical Position
9.5-1, " Guidelines for Fire Protection for Nucitar Power Plants.F_ ;

We hava used the guidance in Appendix A where appropriate for the existing
conditions. 'We have also evaluated alternatives proposed by the licensee to ;

assure that the overall objectives outlined in Section 2.1 are met for'the ',

,
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-We find that, subject to implementation of the above described modification,-
O. the protection provided to protect safety systems from the effects of suppressior

system operation or fire water damage satisfies'the objectives identified in
3ection 2.1 and is, therefore, acceptable. !

4.3.2 Gas Fire Suppression Systems

A total flooding manually-actuated hign pressure CO, system protects the
cable spreading room and battery room. Upon actuatTon of the system the i

entire 2800 cu. ft, of CO., is discharged in a little over three minutes.
'

a
A-50 percent concentration 8f CO, is reached and can be maintained for ten i

1minutes. This is a single shot 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 CO system.

2

We find that the oesign of the gas fire suppression system satisfies the
objectives identified in Section 2.1 and is, therefore, acceptable.- !

4.3.3 Portable Fire Extinauishers

Portable dry chemical and carbon dioxide fire extinguishers have been distributedthroughout the plant. The fire extinguishers meet the requirements of the
~

National Fire Protection Association.

We find that the portable fire extinguishers satisfy the objectives identified L
in Section 2.1 of this report M are, therefore, ecceptable. [

4. 4 Ventilation Systems and Breathua Equionent

Normal ventilation systems are available in most areas to exhaust smoko.
Howevar, the capability of the exhaust system for smoke removal in each area !

!has not been analyzed. The Itcensea has proposed to provide portable ventila- j.tion units at strategic locations to allow fire fighters to exhaust smoke
afrom areas for access. Procedures would be developed for the use of thisequipment.-

'

*

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 are provided as back-up. The licensee has

.

i

proposed to provide a recharging capability or new apparatus which has a
greater service life to insure a supply of emergency breathing air for a ,

period of.Six hours. ' '

!

We find that, subject to implementation of the above cescribed modification !

to extend the supply of breathing air, these measures satisfy the objectives
identified in Section 2.1 of this report and are, therefore, acceptable. We Lfind that, subject to implementation of the above described, modifications to
provide portable ventilation equipment for fire, fighting access, the means to
exhaust smoke areas satisfy the objectives identified in Section 2.1 of.this
report and ar,e, therefore, acceptable,

O
o
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5.13.6 Modifications'

The licensee has proposed the fo11'owing modifications. .The plastic ceiling-
'lighting panels will be replaced with a noncombustible material. The control'
i

'

room access, doors will be replaced with three-hour fire rated doors and-the-
'!window will be provided with three-hour. rated protection.. The combustible.

office construction in the cont'rol' 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 theoffice wall will be replaced with wire glass and-steel-frames. The office

.

complex will have self_cicsing Class C fire doors and smoke ~ detectors which
alarm in the control room. A Class C fire door will-be provided to isolate- jthe kitchen from the~ control room.

1

Portable fire extinguishers rated for Class'A fires will be-provided,in the .
control room.

Two 100 pound CO,hese units will-provide adequate reach and ..or equivalent Halon extinguishers will beprovided in the control room.
~

T

duration to extinguish fires. in the walk-through control boards.- The venti- .;

1lation penetrations will be modified to provide three-hour rated fire; dampers
!in the penetration between the control. room and the turbine building.- $moke '

detectors will be provided at the opening.in the top of the walk-throughc
control boards and at th'o ceiling'for general-area protection. .

j
will be provided in electrical equipment saclosures and,in the intake ductsSmoke detectors' j

|of the control room ventilation system. On. detection of smcke, the ventilation. 1
system may be manually transferred to the recirculation. mode. 1_

We find that, subject to~ implementation of the above described modifications,- - r

the fire protection for this area satisfies the objectives identified:in
Section 2.1 of this report and is, therefore, acceptable. I

5.14 Cable Soreadino Room -

1

5.14.1 Safety-Related Equioment
i

The cable spreading room is located directly below.the control room. The
area contains redundant divisions of safety-related electrical cables. 'The ,

t

area provides_ access to an adjacent battery room. The reactor protection
system motor' generator sets are located in this area.

5.14.2 Combustibles t

4

The combustibles in this area consist of a large amount of electric cable-
!insulation.

5.14.3 Consequences if No Ftra Suppres sion -

A postulated fire in this room could involve cables of both redundant divi-
sions. Nonsafety-related cebles provide pathways for the spread of fire

,

between redundant divisions. Physical separation between-redundant divisions
of electrical cables does not assure that fire damage would be limited to a
single division. -

S-14
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As noted in Section 4.1, the fire protection measures for tha ccble sr.rcN at
area, including modifications, do not provide assurance that firer, wilP n u
result in damags to redundant safe shutdown systems. However, local control
of equipment permits safe shutdown independent of fire damage in the cable
spreading area..

5.14.4 Fire Protection Systg

Smoke detectors are provided in the area which alarm in the control roo.u. A
total flooding CO fire suppression system consisting of 28-100 lb CO CFII"d'"5 ' i2 2is 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 the-area. A hosestation 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 onto ii

the radwaste building roof.
|

5.14.5 Adequacy of Fire Protection
L

An automatic suppression should be provided.to insure prompt response to
minimize the potential for fire damage to safety related systems. All cable i

,

trays and risors are of totally enclosed galvanized sheet metal construction
3 |which limits extin0uishment 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 openin0 in the wall to the adjacent computer room and poses an !

unacceptable fire exposure hazard. The doors and penetrations to the battery
-

1

rooms are unprotected.
;,

I5.14.6 Modifications

The licensee has 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. All 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 C0 system or manual means. Fire stops
willbeinstalledinanycabletrayswbichconnectbetweendifferentdivisions-
of safety-related trays. The CO system will be changed to an automatically ~
ac.tuated system. Since the desig,n for an automati~c C0 system has not been

7
completed, a supplement to this report will address the method of system
actuation and those interlock features incorporated to disable the system '

,

when personnel are working in the area. A CO2 system to be provided for.
the switchgear room will be used to provide a backup manually actuated
suppressien system for the cable spreading area.

We find that, 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.O (
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