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SECTI ON 16906

PUVP CONTRCL AND ANNUNCI ATl ON SYSTEM

PART 1  GENERAL

1.1  APPLI CABLE PUBLI CATI ONS

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AVERI CAN NATI ONAL STANDARDS (ANSI) PUBLI CATI ONS

C37.90-78 Rel ays and Rel ay Systens Associated Wth
(R 1979) El ectric Power Apparatus
C62. 41-80 Quide for Surge Voltages in Low Vol tage AC

Power Circuits

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS, | NC. (| EEE)
PUBLI CATI ONS

471-74 Quide for Surge Wthstand Capability (SWO)
(R 1979) Tests

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCCI ATI ON ( NEMA) PUBLI CATI ONS

| CS 2-83 Standards for Industrial Control Devices,
(R 3-86) Controllers and Assenblies
| CS 4-83 Term nal Bl ocks for Industrial Control

Equi prent and Systens

250- 87 Encl osures for Electrical Equi prment (1,000
Vol t s Maxi mum)

M LI TARY SPECI FI CATIONS (M L. SPEC.)

M L- P- 13949G Ceneral Specifications for Plastic Sheet,
& Suppl nrent 1 Lam nated, Metal Cad (for Printed Wring
Boar ds)

M LI TARY STANDARD (M L- STD)
Fed Std 461C El ectromagneti c Emi ssion and Susceptibility
(Notice 1) Requirenments for the Control of
El ectromagnetic Interference
UNDERVRI TERS' LABORATORY | NC. (UL) PUBLI CATI ON
1449- 87 Transi ent Surge Suppression
1.2  GENERAL REQUI REMENTS

Section "Electrical General Requirenents", applies to this section, with
the additions and nodifications specified herein.
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1.3 SUBM TTALS
1.3.1 Certification of Manufacturer's Qualifications
1.3.2 Certified Shop Test Report
I ncl ude statenment that the Punp Control Panel perforns as specified.
1.3.2 Product Data
Submt product data for each product required by this section. Include
manuf acturer's published data or certified | aboratory test data
i ndicating that the product neets the specified requirements.
1.3.3 Shop Draw ngs
Submt shop draw ngs show ng di mensi ons, weights, construction details
for each enclosure. Draw ngs shall indicate size, |ocation and nounting
met hods for each conmponent of the control system Shop draw ngs shall
i ndicate, but not be limted to, the foll ow ng:
a. Material, thicknesses, finishes.
b. Overall dinensions, front view, and sectional views.
c. System schematic, including flow diagranms, I/OIlist, and point-to-
point wiring diagrans, set points, operating ranges, nounting
| ocations, and indicators. Wring diagrans shall have term nals
i dentified.

d. Ceneral arrangenent drawi ngs showi ng | ocati on of equi pnent,
interior and on door panels.

e. Bill of materials.
f. Installation instructions.

g. Witten control sequence covering all inputs, outputs, and contro
schene.

h. Wring schematic and | ayout of each circuit board card in the
m croprocessor controller

i. CGeneric, functional description of each control conponent.
1.3.4 Certified Test Report
Certified test report Including field acceptance report.
1.3.5 Plan for Field Acceptance Inspections and Tests
I ncl udes check-out and certification forns for all devices and systens.
1.3.6 Covernment Approval
Covernment approval is required for the Punp Control Panel (PCP)

1.3.7 Qperating and Mi ntenance Manual s
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Include the PCP in the Qperating and Mi ntenance Manual

1.4  SHOP TESTS

The manufacturer shall shop test the PCP. The procedure shall include
simul ation of field conponents and shall provide for fully testing the
punp control and annunci ator systemas a unit before delivery to the
project site. The test shall, in a conprehensive manner, reveal system
defects, including, but not limted to, functional deficiencies,
operating programdeficiencies, algorithmerrors, timng problens,
wiring errors, |oose connections, short circuits, failed components and
m s-application of conponents. The test shall be performed prior to
shipnent to the site and probl ens detected shall be corrected and the
PCP re-tested prior to shipnent to the job site. The testing and
correction sequence shall be repeated until no problens are reveal ed and
then two additional successful tests shall be perfornmed. Submt
certified test report within 15 days after conpletion of the test. The
report shall include a statement that the Punp Control Panel perforns as
speci fi ed.

1.5 DESCRI PTI ON

1.5.1 Summary

This section specifies the requirenents for Punp Control and
Annunci ati on Syst ens.

1.5.2 Punp Control and Annunciation System includes, but is not
l[imted to, the foll ow ng:

a. Punmp Control Panel (PCP)
b. M croprocessor based controls
c. Gaphic Display
d. Al arm Annunci at or
* e. (perating and Product Recovery Tank Level Indicator Transmtters
* f. Issue Venturi Tube
* g. Return Venturi Tube
* h. Pressure Indicating Transmitters
* i. Differential Pressure Transmitters
* j. Fueling Punp Fl ow Switches
* k. Differential Pressure Sw tches
* |. Operating Tank Qutlet Valve Limt Swtches
* m Control Valve Sol enoid Operators
*n. Meter Transmitter
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* 0. Overfill Valve Limt Sw tches

[* p. Receiving Filter Separator Bypass Valve Limt Switch]
* See Mechani cal Equi pnent Specifications

1.5.3 Interface Components

Al'l power supplies, interface devices and all work required for a fully
functional systemconformng to design intent herein shall be provided.
Each conponent shall be conpatible with interconnected conponents, and
shall performthe function for which it was designed. Installation and
operation shall be in accordance with the manufacturer's recomended
procedures and requiremnents.

1.5.4 Equi pnrent Protection

Surge protection and |ightning protection devices shall be provided.
Over| oad devices shall be provided in power supplies, regulators,
chargers and where otherw se required for protection of conmponents from
overload conditions. Al overload devices shall be coordinated to

m ni m ze damage and downtinme resulting fromoverl oads and short circuits
in the system Automatic resetting circuit breakers will not be
permtted.

1.6 WARRANTY
1.6.1 The Punp Control and Annunci ator Pane

The punp control and annunci ator panel including devices and software
shall be warranted for a period of one year fromthe date of acceptance

of the system by the CGovernment. This warranty service shall include
parts and | abor service for equi pnent supplied under this specification
additionally, the manufacturer's service personnel shall isolate other

operational problens to equi pnent supplied by others; however, any parts
or repair required for equiprment supplied by others will be the
responsibility of the Government. Upon notification by the Governnent
of system or component failure, the Contractor shall respond at the site
wi th necessary parts within 5 working days.

PART 2 PRCODUCTS

2.1 MANUFACTURER EXPERI ENCE AND QUALI FI CATI ON

Submt the followi ng data for approval to the | Di vi si on,
Naval Facilities Engi neering Command] | District, Corps of
Engi neers]:

a. Certification stating that the manufacturer has manufactured and
installed at |east three mcroprocessor based systens for
automatic cycling of punps based upon varying di spensi ng denands
ranging fromO to 2400 (m ninmun) gallons per mnute utilizing a
m ni mrum of four punps in the system At |east one of the three
m croprocessor based systens shall be for dispensing jet fuel into
aircraft fuel tanks.

b. Certification that the control systenms have successfully operated
over the last two years and are currently in service.
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c. Project nanes, |ocations, and systemdescription of these
installations. |Include user point-of-contact and current
t el ephone nunbers.

2.2 PUVMP CONTROL PANEL ( PCP)

NEMA ICS 2, NEMA ICS 4, NEMA 250 as applicable. Wring nmethods and
practices shall be in accordance with Joint Industrial Counci
recommendati ons as applicable, unless indicated or specified otherw se.
VWere two or nore pieces of equipnent performng, the same function are
requi red, they shall be exact duplicates produced by the sane
manuf act ur er.

2.2.1 Enclosure

The PCP encl osure shall be a free-standing NEMA 250, Type 1, snooth,
gasket ed encl osure constructed of 12 gauge steel. Al seans shall be
conti nuously wel ded and there shall be no drilled holes or knockouts
prior to delivery to the job site. Maximum panel dinmensions shall be 90
i nches high, 120 inches wi de, and 30 inches deep. The panel may be
factory assenbled in sections, but shall be shipped fully assenbled in
one piece and shall have renmovable lifting eyes. |Interior surfaces
shall be properly cleaned, primed, and spray painted with white high-

gl oss enanel. Exterior surfaces shall have standard factory finish
Access shall be front only and shall consist of hinged doors each having
3-point latching nechanism Doors shall open approximately 120 degrees.
Rack nounting angl es, swi ng-out panels and ot her conponent nounting
hardware shall be installed such that servicing of one conponent shal

not require renoval or disconnection of other conponents. No clearance
shal |l be required between the back of the panel and the room wall
Terminal facilities shall be arranged for entrance of externa

conductors fromthe top of the enclosure

2.2.2 PCP Conponent s
2.2.2.1 The follow ng conmponents shall be nounted within the PCP
a. Mcroprocessor controllers
b. Printed circuit boards as required
c. |nput/CQutput Mdul es
d. Power conditioners
e. Power supplies for transmtters
f. Space heaters
g. Term nal bl ocks
h. Surge suppression devices
i. Battery chargers
j. Batteries
k. Arithnetic devices for signal scaling and square root extraction
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. Ventilation Fan(s) and repl aceable filters

2.2.2.2 The follow ng conmponents shall be mounted on or through door
panel s or end walls as indicated.

a. Gaphic Display

b. Operator Controls
c. Al arm Annunci at or

d. Pressure/ Fl ow Recorder
e. Digital Indicators

2.2.3 The PCP shall include all required resident software prograns to
provi de the specified sequence of operation. Control shall be perforned
in adigital manner by the m croprocessors and converted to electric
signal s operating notor starters, solenoids, alarns, and indicating
lights. Controllers and 1/0 nodul es shall function properly at
tenmperatures between 32 and 122 degrees F, zero and 95 percent relative
hum dity (noncondensing), and input voltage between plus 10 and m nus 15
percent at 60 Hertz, and stored at tenperatures between mnus 4 and plus
140 degrees F and zero and 95 percent relative humdity ( noncondensi ng).

2.2.4 Transient surge suppression devices shall be installed in the PCP
as recomended by equi pnent manufacturers to minimze the effects of
nearby lightning strikes, switching on and off notors and ot her

i nductive loads. Transient protection shall neet the requirenments of
ANSI C62.41 for Category "B" transients, shall conply with UL 1449, and
shall be UL I|isted.

2.2.5 Term nal Bl ocks:

NEMA ICS 4. Termnal blocks for conductors exiting the PCP shall be
two-way type with double termnals, one for internal wring connections
and the other for external wring connections. Termnal blocks shall be
made of bakelite or other suitable insulating material with full deep
barriers between each pair of terminals. A termnal identification
strip shall formpart of the term nal block and each term nal shall be
identified by a nunber in accordance with the nunbering schene on the
approved w ring di agrans.

2.2.6 Forced air ventilation shall be provided to maintain interior air
tenmperature no greater than 10 degrees F above anbient. Provide
redundant ventilating units powered from separate panel board branch
circuits. Ventilating units shall have replaceable air filters.

2.2.7 Comply with ML-STD-461 relative to radi ated and conducted radio
i nterference.

2.3 M CRCPROCESSOR BASED CONTROLLERS

2.3.1 Two microprocessor based controllers shall be provided within the
PCP. Power shall be supplied to each mcroprocessor through separate

i dentical power conditioners and battery systenms. The two

m croprocessor based controllers shall operate in a redundant fashion

At any given tine, only one processor shall actively control the
process. Critical operating data shall be constantly transferred from
the active processor to the backup processor. Means shall be provided
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to keep the backup processor, automatically updated by the active
processor, ready to assune control if the active processor fails. |If
the active processor fails, the backup processor shall automatically
assune control with no interruption to the process. The redundancy
hardware shall have provisions to manually transfer control, by use of a
| ock-out key, fromone processor to the other with no interruption to
the process. Access to program and program nodifications shall be
protected by key switch or software code

VWere these specifications enploy the words "the microprocessor”, "the
power conditioner” or simlar singular expressions, the intent is that
both systens shall conform

2.3.2 Controllers shall be of nodul ar construction to facilitate easy
repl acement of functional conponents.

2.3.3 The operating programshall be stored in battery-backed nenory
and fully capable of cold start wi thout operator intervention. Cold
start val ues of operator adjustable paraneters shall be permanently
stored and shall be set at the value specified herein. The operator,
t hrough the use of thunbwheel switches and a key-operated execute
button, shall have the ability to change system operating paraneters
within programmed limts as follows without the use of tools or

suppl emrent ary equi pnent .

Pr ogr anmabl e Cold Start/ Default
Addr essabl e Par anet er Range Val ue
*[ Lead punp starting pressure] [30 to 150 psi 60 psi ]
Issue flow to start second 450 to 650 gpm 560 gpm
punp in sequence
Return flow to enabl e next 10 to 100 gpm 40 gpm
punp in sequence to start
Return flow to stop second 500 to 800 gpm 700 gpm
punp i n sequence (lag punp)
Return flowto initiate | ead 500 to 800 gpm 560 gpm
punp shutdown sequence
**[Timer to stop | ead punp] [0 to 15 m nutes 10 m nut es]
*[Tiner to enable start-up of [0 to 120 seconds 0 seconds]
| ead punp]
Timer to enabl e second punp 0 to 120 seconds 10 seconds
to start
Timer to stop second (| ag 0 to 120 seconds 15 seconds
punp) punp
*[Tiner to disable Back Pressure [0 to 120 seconds 60 seconds]
Control Val ve]
Timer to establish fueling 5 to 20 seconds 10 seconds
punp failure
*[ System pressure to stop [[ 1] to[ ] psig 175 psi g]
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| ead punp]
Qperating Tank No. 1 |ow |evel 0.0 to [5.0] feet [ 1]
(

i ndication to tenths of a foot)
Qperating Tank No. 2 | ow | evel 0.0 to [5.0] feet [ 1]
i ndication (to tenths of a foot)
Qperating Tank No. 1 high | evel [ ] to] ] feet [ 1]
i ndi cation (to tenths of a foot)

Qperating Tank No. 2 high | eve
i ndi cation

to[ ] feet [ 1]
tenths of a foot)

—~r
—
o—

Qperating Tank No. 1 high-high
| evel indication

to[ ] feet [ 1]
tenths of a foot)

o—

t

—~r

Qperating Tank No. 2 high-high [ ] to] ] feet [ 1]
i ndication (to tenths of a foot)

NOTE: THE PROGRAMVABLE RANGE AND COLD START VALUES FOR OPERATI NG TANK
LEVEL | NDI CATI ON SHOULD BE COCRDI NATED W TH OPERATI NG TANK SI ZE/ CAPACI TY
SELECTED. DELETE THE ADDRESSABLE PARAMETER ACCOMPANI ED BY AN ASTERI SK
(*) FOR CONTROL SCHEME "A". ADDRESSABLE PARAMETER ACCOVPANI ED BY TWOD
ASTERI SKS (**) APPLY TO SCHEME "A" ONLY.

Shoul d the operator enter a value not within the range for that
paraneter, the 20 character display shall indicate "I NVALI D ENTRY"
Addr essabl e paranmeters shall be stored in volatile nmenory with battery
back- up.

2.3.4 Each mcroprocessor controller shall constantly perform self

di agnostic routines to identify faults in the processors and serial
interfaces and shall alert the operator of any fault. The processor
shall identify two types of diagnostic faults, critical faults and non-
critical faults. Critical faults shall alert the operator, shut down
the faulty controller, and initiate an automati c switchover sequence to
the other controller. Non-critical faults shall alert the operator
shut down only the hardware affected and conti nue operation by utilizing
heal t hy system conponents. The system shall provide a means during the
configuration stage to convert any critical faults to "fault™. A
"fatal" fault shall behave like a critical fault.

The di agnostic routines shall be regularly perforned during norma
system operation. A portion of the scan tine of the controller should
be dedicated to performthese housekeeping functions. 1In addition, a
nore extensive diagnostic routine should be perfornmed at power up and
during normal system shut down.

Each mi croprocessor circuit board shall have on board LEDs for a visua
indication of the health of the circuit board.

2.4 I NPUT/QUTPUT (I/O MODULES AND TERM NAL STRI PS

Provide optically isolated I/O conponents which are conpatible with
field devices. 1/0O equipnent shall be rack mounted and shall be
protected agai nst surge in accordance with | EEE 472

2.5 PONER CONDI TI ONERS
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Provi de a power conditioner for each mcroprocessor. Power conditioner
out put capacity shall be sufficient to drive all equi pment connected
thereto plus 50% spare capacity.

2.5.1 Power Conditioner Electrical characteristics shall neet or exceed
the foll ow ng:

2.5.1.1 Input voltage shall be 120 volts (nom nal), 1 phase, 60 Hertz.

2.5.1.2 CQutput voltage regulation shall be + 0.5%for the follow ng
condi ti ons:

a. 20%to 100% | oad on out put.

b. Input voltage variation -15%to +10%

c. Constant |oad power factor between 80% and 100%
2.6 BATTERY CHARCGERS

Provi de battery charger for each power conditioner battery back-up
system Battery charger shall be solid state, fully automatic, with
constant voltage, or constant current changi ng characteristics as
recommended by the battery manufacturer. Provide automatic float and
charge of batteries. Provide for full battery recharging within 18
hours.

2.7 BATTERY BACKUP

The processor configuration shall reside in battery backed RAM nmenory.
The battery shall be a seal ed, naintenance-free battery with 10 year

m ni nrum operating life. The battery shall be able to maintain the
integrity of the programmenory for at |east 30 days after total |oss of
the incomng 60 Hz power. A battery OK status LED shall be provided in
the front of the processor for visual indication of the condition of the
battery. The battery status LED shall indicate a problemat |east 3
days before the battery beconmes weak enough to jeopardize the integrity
of the menory. The battery system shall provide the neans to manual ly
insert a new battery to replace the weak one wi thout jeopardizing the
menory integrity even when the incomng 60 Hz power is not avail abl e.

2.8 SPACE HEATERS

Provide thernostatically controlled space heaters of sufficient wattage
to maintain tenperature of PCP conponents within operating limts as
det erm ned by manufacturer of each PCP conponent.

2.9 GRAPHI C DI SPLAY

2.9.1 The G aphic Display shall depict the process fuel flow
schematically as indicated on the drawi ngs. Red, green, anber and white
LEDS or mniature raised lens indicator lights shall be integrated with
the process schematic to provide current equipnent status graphically.
Lights shall be located i medi ately adjacent to rel ated equi prment

symbol .

2.9.2 The process schematic graphic representation shall utilize
conventional symnbols when possible. Synmbols and flow |ines shall be
sized and spaced so as to provide a clear representation of the system
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process. The graphic shall be adhered to a permanent al um num
substrate. Al background col ors, conponent colors, lettering and
detail colors shall be laminate sealed with a clear epoxy coating which
is chemical resistant yet provides the clarity of a polyester finish.
Provi de textured non-glare finish. The Gaphic D splay shall be
suitable for supervised field nodification when future itens are added.

2.9.3 Provide a push-to-test button to test all |anps simultaneously.
Provi de a standard carton (m nimum 10) spare | anps.

2.9.4 The Gaphic Display shall be as shown on the drawi ngs. M nor
changes may be incorporated to all ow proper line width and spaci ng.
Conponent arrangenent, piping routing, and |ocation of valves shal
match the flow di agram except as noted on the draw ng.
2.9.5 Digital Level Indicators
Digital level indicators shall be provided to indicate | evel of contents
in each operating tank and in the product recovery tank. Digital |eve
i ndicators shall accept an input fromthe m croprocessor and shal
di splay the specified range on a digital display with approximately 0. 8-
i nch high, 7-segnment LED or vacuum fluorescent characters. For the
operating tanks, the range shall be 0 to [__] feet and for the product
recovery tank, the range shall be 0 to [__] feet.
2.9.6 Electronic Counter
An el ectronic counter shall be provided to indicate a totalized count in
gal l ons of fuel which passes through the positive displacement fue
meter at the punphouse. Counting rate shall correspond to the readout
at the meter. The counter shall have integral front panel reset. The
di splay shall match those of the digital |evel indicators, except for
nunber of displayed digits. The counter input shall be compatible with
the output of the associated transmtter at the positive di spl acenent
neter.
2.10 PCP OPERATOR CONTROLS
The PCP Qperator Control Panel shall include the follow ng:

a. 20 Character Al phanumeric D splay

b. Mdde Selector Switch - "REFUELI NG OFF- LOOP FLUSH PANTOGRAPH FLUSH!

c. System "RESET" Pushbutton

d. "ADDRESS" Thunbwheel Switch

e. "DATA" Thunbwheel Switch

f. "Dl SPLAY" Pushbutton

g. "EXECUTE" Pushbutton with keyed operator

h. Pressure/Fl ow Recorder (3-pen)

i . "EMERGENCY" STOP" Pushbutton

j. "POANER ON' Indicator Light
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k. Lead Punp Selector Switch, [2-position] [3-position]
|. Gaphic D splay "Lanp Test" Pushbutton
2.11  ALARM ANNUNCI ATOR

The al arm Annunci ator shall provide visual annunciation, |ocal and
renote nonitoring, constant or flashing visual and audi bl e alarm as
speci fied herein.

2.12 The annunci ator shall be completely solid state with no novi ng
parts. The annunciator shall be furnished with cabi net and hardware
appropriate for flush mounting on the side of the control panel. An

i ntegral power supply shall operate on 120 volts, 60 Hertz. Logic shal
be tested for surge withstand capability in accordance with | EEE Std.
472 and ANSI C37.90. Logic circuits shall be on printed circuit boards
whi ch neet M L-P-13949. The annunci ator shall have w ndows arranged in
a matrix configuration (rows and colums). The m ni mum nunber of

wi ndows shall correspond to the nunber of alarm points, plus 15% spare.
Each wi ndow shall be at |east 15/16" high by 1-5/8" w de and shall have
rear illum nated translucent engraved nameplate. Lettering shall be
both engraved and painted on the surface of each wi ndow, except that
spare wi ndows shall not have lettering. Lettering shall be at |east

5/ 32 inches high. Systemlogic and | anp voltage shall be 24 to 28 volts
dc.

PART 3 EXECUTI ON
3.1 PCP COVPONENTS

It is intended that process controlling devices except notor controllers
be attached to or nmounted within the PCP encl osure and all

i nterconnecting wiring installed prior to shipment to the jobsite. This
is to allow shop testing of the systemand to decrease field |abor
requirements.

3.1.1 Mcroprocessor-Based Controllers

Each m croprocessor shall be separately rack nounted within the PCP
encl osure and shall be easily renovable. D sturbance of individua

term nations shall not be required for renoval or insertion.

M croprocessors shall be identical to allow interchanging of parts.

3.1.2 WMatching Style, Appearance, and Type

Al'l display instrunents of each type shall represent the same outward
appear ance, havi ng the sanme physical size and shape, and the sane size
and style of numbers, characters, pointers, and | anp | enses.

3.1.3 1/0O Mbdules and Term nal Strips

I nterconnecting wiring between mcroprocessors and I/ O equi pnent, and
between 1/ 0O equi pnent and field wiring termnal strips shall be
conpletely installed prior to shiprment to the job site. 1/0 conponents
shall be rack mounted within the PCP encl osure and shall be easily
renovabl e for servicing or replacenent.

3.1.4 Power Conditioners
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I nterconnecting wiring between power conditioners and m croprocessors,
batteries, chargers shall be completely installed prior to shipnent to
the jobsite.

3.1.5 Battery Chargers
Battery chargers shall be rack mounted wi thin the PCP encl osure.
3.1.6 Batteries

Fol I ow manuf acturer's recomended procedures for mounting, shipping and
activation of batteries.

3.1.7 Space Heaters

Mount space heaters within PCP enclosure. Provide adequate separation
from PCP components to prevent overheating of components. Provide
adequat e guards for personnel protection.

3.1.8 Gaphic D splay

The Graphic D splay shall be surface nounted on the front surface of PCP
door(s). Conductor routing shall allow door(s) to be fully opened.
Access to G aphic Display conponents shall be fromthe rear of the door
panel. The G aphic Display shall be supported and trinmred by a brushed
al um num frame enclosing all sides. Suitable gasketing and sealing
shal | provide for cushioning and expansi on of the panel surface.

3.1.9 Qperator Controls

Qperator control devices shall be flush nmounted through PCP encl osure
door panel (s) and shall be arranged to all ow easy vision and operation
of each control device.

3.1.9.1 20 character al phanuneric display with red dot matrix
characters or red character segnents shall be used for display of all
system parameters one at a tine.

3.1.9.2 "REFUELI NG OFF- LOOP FLUSH PANTOGRAH FLUSH' node sel ector
switch: A 4-position selector switch shall allow the operator to sel ect
t he "REFUELI NG' node of operation or the "LOOP FLUSH' node of operation,
or the "PANTOGRAPH FLUSH' node of operation, or "OFF".

3.1.9.3 "Lead Punp" Selector Switch: A [2-position] [3-position]

sel ector switch shall allow the operator to select the | ead punp.
Selection of the lead punp shall fix the starting sequence for all punps
thus: [1-2, 2-1] [1-2, 2-3, 3-1].

3.1.9.4 Address Thunbwheel Switch - Used to sel ect a program address
for display or entering of new data. New data shall be entered

simul taneously into both m croprocessor #1 and m croprocessor #2
registers.

3.1.9.5 Data Thunbwheel Switch - Used to enter nuneric data.

3.1.9.6 Display Pushbutton - Used to display data at a previously set
address. If contents of equivalent registers in the two m croprocessors
are not the sane, the display shall display an appropriate error
nessage.
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3.1.9.7 Execute Pushbutton - Used to enter new data at a previously set
address. Pushbutton shall require key activation

3.1.9.8 Pressure/Fl ow Recorder - A three channel continuous plotting
strip chart recorder shall record systempressure, issue flow and return
flow One pen shall record O to 1200 GPMon a linear chart for the

I ssue Venturi flowrate. One pen shall record O to 800 GPM on a |i near
Chart for the Return Venturi flowrate. The third pen shall record main
pi peline pressures fromO to 275 psi on a linear chart. Each of the
three channels shall be equipped with a calibrated scale segnent to
reflect the current engi neering value of the process nmeasurenent
assigned to that channel or a digital display shall indicate each of the
three channels in engineering units. Zero for each scale shall appear

at the bottomor left side of the scale segment. Miltipliers applied to
these scales shall be 1 or a power of 10. The entire unit shall be
totally enclosed in a case suitable for flush or sem-flush nmounting. A
two speed drive notor shall provide chart speeds of 1 inch per hour and
8 inches per hour. Pens shall be disposable markers of three different
highly visible colors. Each marker shall allow for 3000 feet of |line
length, mnimum The strip chart recorder shall meet or exceed the
fol | ow ng:

Accur acy 0.5% of calibrated span
Repeatability 0.25% of calibrated span
I nput / Pen Motion i near
Speed of Response | ess than 2 seconds for full scale trave
Pen Drive Servo nmotor with overrange protection
Plotting Chart ﬁ" nom nal width strip chart, mnimmb50 feet
ong

Provide an integral on-off switch for the recorder

3.1.9.9 Emer gency Shutdown - Provide a nonentary contact pushbutton
with red nushroom operator. Depression of this button shall stop al
punps, de-energize all solenoid outputs and provide 10 anp, 120 volt DC
rated contact closure for alarm purposes. Although punp shutdown will
be done i ndependent of the microprocessors; automatic punp shutdown by
the PCP is also required for an additional margin of safety.

3.2  ALARM ANNUNCI ATOR

3.2.1 The Al arm Annunci ator Panel shall be surface nounted on the end
wal | of the PCP

3.2.2 Provi de a push-to-test button for |anps. Provide a standard
carton (m nimum 10) spare | anps.

3.2.3 Signals shall be initiated by hardwired field contact or by PCP

outputs as required. The annunciator shall energize a horn and fl ash

t he appropriate annunci ator |lanp. Al arm sequence shall be as foll ows:
a. For a nornal condition, visual indicator and horn will be of;
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b. For an alert (alarm condition, visual indicator will flash and
horn will sound (this condition will be | ocked in);

c. Upon acknow edgenent of the alert condition, visual indicator wll
be steady on and the horn will be off;

d. If, after acknow edgnent of an alert condition, another alert
condition is established, the new alert will cause the appropriate
wi ndow to flash and the horn to sound;

e. Wien condition returns to normal after acknow edgnent, the visua
i ndi cator and the horn will be off.

3.2.4 The followi ng |local and/or renote conditions shall be
annunci ated and sound a vi brating horn:

Punp #1 Failure
Punp #2 Failure
[ Pump #3 Fail ure]
H gh Level G I/Water Separator
System 1 Faul t*
System 2 Faul t*
H gh Pressure Drop Receiving Filter Separator
H gh Level Product Recovery Tank
Product Recovery Tank Overfill Valve O osed
Product Recovery Tank Leak
Engi ne- Generat or Faul t
* Systemfault alarmshall be initiated upon detection of systemfault.

3.2.5 The followi ng remote conditions shall be annunci ated and sound a
resonating horn

Emer gency St op
Low Level Qperating Tank #1 (if associated outlet valve is not
fully cl osed)
Low Level Qperating Tank #2 (if associated outlet valve is not
fully cl osed)
H gh- H gh Level Qperating Tank #1
H gh- H gh Level Qperating Tank #2
3.3 PCP FUNCTI ONS
3.3.1 Two mcroprocessors, each capable of controlling the system

shal | be provided. Each m croprocessor shall have its own power supply
and shall be completely independent of the other. The control sequence
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requirements are presented under PART 4 - SYSTEM CONTROL SEQUENCE in
this specification.

3.4 | NSTALLATI ON

Installation shall conformto the manufacturer's drawi ngs, witten
reconmendat i ons and directions.

3.4.1 Field Service

The Contractor shall provide technical manufacturer field personnel for
t he purpose of placing the punp control and annunciation systemin
operati on and naki ng necessary adjustnments to insure optinum operation
Upon conpl etion of the work and at a tine designated by the Contracting
Oficer, furnish the services of a conpetent technician regularly

enpl oyed by the PCP manufacturer for the instruction of Governnent
personnel in the operation and maintenance of the system Provide both
cl assroomtype theory instruction and hands-on instruction using
operating equi pment provided. The period of instruction shall be for
not |less than two 8-hour working days.

3.4.2 Plan for Instructing Operating Personne

Furnish a witten [ esson plan and training schedul e for CGovernnent
approval at |east 60 days prior to instructing operating personnel.

This plan shall be tailored to suit the requirenents of the CGovernment.
Materials supplied shall include the "Operation and M ntenance Manual s"
required and as-built control drawi ngs. Provide a detailed description
of the system including method for change over to stand-by generator
power upon |oss of main power source, and nanual operation of punps

wi t hout power to the PCP. Provide a conplete listing of software
prograns required to performthe sequence of operation. Describe al
conmands, operating and trouble shooting instructions, and routine

mai nt enance procedures to be used with the systens. Provide eight

conpl ete approved instruction manuals which will be used for instructing
operati ng personnel

3.4.3 Field Inspection and Tests

Testing shall be coordinated with the overall fueling systemtest
specified in section entitled "SYSTEM START-UP, FUELING'. Prior to this
test, all field connections shall have been made interconnecting the
PCP, the notor control center, pilot devices, solenoids, actuators, and
transmtters. |In addition, wiring shall have been checked for
continuity and short circuits. Performtests in such a way as to obtain
i nformati on about the performance of the PCP, transmitters, pilot

devi ces, relays, neters, indicators, graphics panel lights, and al arns.
Tests shall be performed or supervised by conpetent enpl oyees of the
systemsupplier. |If the Contracting Oficer wtnesses tests, such tests
shal |l be subject to approval. |If the Contracting Oficer does not

Wi tness tests, provide performance certification. Field inspection and
tests shall be performed as stated in approved inspections and test

pl an.

3.4.4 Test for Radio Frequency Interference (RFl)
Conduct test in accordance with ML-STD-461. Al testing equi pnent,

i nstrunments, personnel for nmaking the tests, the test |ocation which
shall be reasonably free fromradi ated and conducted interference, and
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ot her necessary facilities shall be furnished by the Contractor. Tests
for RFl will not be required for itens that are physically and
electrically identical to those that have previously net the

requi rements of the above specifications.

3.4.5 Pl an for Inspections and Tests

Furnish a witten inspections and test plan at |east 60 days prior to
the field acceptance test date. This plan shall be devel oped by the
system supplier. The plan shall delineate the inspections and testing
procedures required for conponents and systens to denonstrate conpliance
with the requirenments specified in the paragraph titled "Field
Acceptance Testing." Additionally, the test plan shall indicate how the
systemis to be tested, what variables will be nonitored during test,
nanmes of individuals performng tests, and what criteria for acceptance
shoul d be used. Indicate how operation of systemw ||l be sinmulated.

3.4.6 Fi el d Acceptance Testing

Upon conpl etion of 72 hours of continuous systens operation and before
final acceptance of work, test the control systens in service to
denonstrate conpliance with contract requirenents. Notify the
Contracting Oficer a mninumof ten working days prior to the date
testing is to conmrence. Test controls and systens through each cycl e of
operation. Test safety controls to denonstrate performance of required
functions. Adjust or repair defective or mal functioning equi pnent or
replace with new equi pment. Repeat tests to denonstrate conpliance with
contract requiremnents.

3.5 TOOLS AND SPARE PARTS

Any special tools necessary for maintenance of the equi prment shall be
furnished as well as one spare set of fuses of each type and size
required. One spare printed circuit board card shall be provided for
each type of card in the mcroprocessor controller. In addition, the
Contractor shall furnish a list of itens recommended by the manufacturer
to assure efficient operation for a period of 120 days at the
installation. Include part nunber, current unit price, and source of

supply.
PART 4  SYSTEM CONTROL SEQUENCES

NOTE: An asterisk (*) adjacent to a nunber in the systemcontro
sequence indicated that the nunber may be changed by the operator wth
the use of furnished key.

4.1 SCHEME " A" REFUELI NG SEQUENCE OF OPERATI ON

4.1.1 Wth the node selector switch in the "REFUELING' position and
punp starter switches in the "AUTO' position, refueling may be initiated
at each of the aircraft direct fueling stations. An operator connects a
pant ograph to an aircraft and depresses the "START" pushbutton at the
fueling station. This starts the selected | ead fueling punp
establishing a flow of 600* + gpmthrough the systemissue venturi and
ener gi zes the back pressure control valve (BPCV) sol enoid all owi ng BPCV
to nodul ate at its setpoint. To refuel and operator depresses the
hydraulic (line pressure) "deadman” control. This opens the refueling
control valve establishing flowto the aircraft.
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4.1.2 Wth DPT-1 (or DPT-2) sensing differential pressure
corresponding to a flow rate of 600* + gpmthrough the issue venturi and
DPT-3L or (DPT-4L) sensing differential pressure corresponding to a fl ow
rate of less than 40* + gpmthrough the return venturi for a period of
10 seconds, the second punp will be started automatically. |If flowrate
through the return venturi does not remain |less than 40 + for the 10*
second interval, the timer will reset, and the second punp will not
start.

4.1.3 Wth DPT-1 or (DPT-2) sensing differential pressure
corresponding to a flowrate of 1200 + gpmthrough the issue venturi and
DPT-3L (or DPT-3H) and DPT-4L (O DPT-4H) sensing differential pressure
corresponding to a flowrate greater than 40* + gpmbut |ess than 700* +
gpm the second fueling punp will continue to run and the BPCV wil |
continue nodul ating to pass flow as necessary to maintain upstream
pressure requirement and no additional contol functions will be
initiated until system operating conditions change.

4.1. 4 If DPT-3H (or DPT-4H) senses a differential pressure
corresponding to a flow rate through the return venturi or greater than
700* + gpm for 15* seconds, the control systemwll initiate contro
signals to shut down the second fueling punp.

4.1.5 After refueling the aircraft, operator rel eases " deadnan”
control, thus closing the refueling control valve. Qperator then
di sconnects aircraft direct fueling system pantograph fromthe aircraft.

4.1.6 Upon compl etion of aircraft refueling operation, the operator
depresses "STOP" pushbutton. This stops the |ead fueling punp, provided
only the lead punp is running, and flow through the return venturi is
greater than 560 gpm and de-energi zed the BPCV sol enoid opening the
BPVC. At this point the systemhas return to an idle, static pressure
condition

4.1.6.1 In the event Operator neglects to press "STOP" pushbutton, the
systemw || automatically stop | ead punp and de-energi ze the BPCV

sol enoi d (opening the BPCV) after 10* minutes, provided only the |ead
punp is running and flow through the return venturi remains greater than
560 gpm

4.1.7 In the event a fueling punp is called on and fails to start or
fails after successfully starting, as indicated by open contacts on the
associ ated punp discharge flow switch for a ten second interval, the
affected fueling punp will be called off and the next fueling punp in

t he predeterm ned sequence of punps will be called on automatically.

4.2 SCHEME " B" REFUELI NG SEQUENCE OF OPERATI ON

4.2.1 Wth the node selector switch in the "REFUELING' position and
punp starter switches in the "AUTO' position, refueling may be initiated
at any of the aircraft direct fueling stations. An operator connects a
pant ograph to an aircraft and depresses the deadman control which
hydraulically opens the refueling control valve.

4.2.2 Opening a refueling control valve cause a drop in line pressure
detected by pressure indicting transmtter PIT-1 (or PIT-2) set at 60*
psig. A PCP output energizes solenoid "A" of the back pressure control
val ve, BPCV, enabling the valve. A PCP output al so energizes the
pressure control valve, PCV-1, solenoid forcing the valve to close. |If
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the | ow pressure condition remains true for a continuous 10 second
interval, the lead punp will start. |If the |low pressure condition does
not remain true for a continuous 10 second interval, the timer wll
reset and the lead punp will stop and BPCV sol enoid "A" will be de-
ener gi zed, disabling the valve and PVCG-1 will open when its solenoid is
de- ener gi zed.

4.2.3 The lead fueling punp will establish a flow of 600 + gpmthrough
the systemissue venturi and the pressure upstreamof the BPCV w ||

i ncrease until the BPCV set point of 80* psig is reached. At this
pressure, the BPCV will start to open and the valve will nodul ate as
required to pass sufficient flow through the return venturi to maintain
pressure upstream of the valve.

4.2.4 Wth DPT-1 (or DPT-2) sensing differential pressure
corresponding to a flow rate of 600* + gpmand DPT-3L and DPT-3H (or
DPT-4L and DPT-4H) sensing differential pressure corresponding to a flow
rate through the return venturi of greater than 40* + gpmbut |ess than
560* + gpm the |lead fueling punp will continue to run and the BPCV wil|
conti nue nodul ating to pass flow as necessary to maintain the upstream
pressure required and no additional control functions will be initiated
until system operating conditions change.

4.2.5 If DPT-3H (or DPT-4H) senses a differential pressure
corresponding to a flow rate through the return venturi of greater than
560* + gpm for 60* seconds, the control systemwll initiate control
signals for the follow ng functions. BPCV solenoid "A" will be de-
energized to close the BPCV. Signal to stop lead punp will occur when
pressure indicating transmtter PIT-1 (or PIT-2) rises above set point
of 175* psig, sinmultaneously PCV solenoid will be de-energized to bl eed
system pressure to 75* psig, and the I ead punp will be stopped.

4.2.6 If DPT-1 (or DPT-2) senses differential pressure correspondi ng
to a flowrate of 600* + gpmthrough the issue venturi and DPT-3L and
DPT-4L sensing differential pressure corresponding to a flow rate of

I ess than 40 + gpmthrough the return venturi for a period of 10
seconds, a second punmp will be started.

4.2.7 If DPT-1 (or DPT-2) senses differential pressure correspondi ng
to a flowrate of 1200* + gpmthrough the issue venturi and DPT-3L and
DPT-3H (or DPT-4L and DPT-4H) sensing differential pressure
corresponding to a flowrate greater than 40 + gpmbut |ess than 700* +
gpm the lead fueling punmp and second fueling punp will continue to run
and the BPCV will continue nmodul ating to pass flow as necessary to

mai nt ai n upstream pressure requi rement and no additional control
functions will be initiated until system operating conditions change.

4.2.8 If DPT-3H (or DPT-4H) senses a differential pressure
corresponding to a flow rate through the return venturi of greater than
700* + gpm for 15* seconds, the control systemwll initiate control
signals to shut down the second fueling punp, |eaving the systemto
operate as described in paragraph 4.2.4, and shutdown as described in
par agraph 4.2.5.

4.2.9 If a fueling punp fails to start or fails after successfully
starting, as indicated by open contacts on the punp discharge flow
switch for a 10* second interval, the punp will be called off and the
next punp in sequence will be started.
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4.2.10 If the systemis allowed to remain powered in the "REFUELI NG'
node after a refueling operation, the systemw || automatically maintain
the set mnimum pressure. The system | oses pressure during idle tine
periods and the |lead punp will be started to re-pressurize the system as
described in paragraph 4.2.2 and 4.2.3. After pressurization has been
achi eved, the systemw || shutdown as described in paragraph 4.2.5.

4.3 LOOP FLUSHI NG SEQUENCE OF OPERATI ON

4.3.1 Place all punp notor starter " HAND OFF- AUTO' sel ector sw tches
in the "OFF" position.

4.3.2 Pl ace the node selector switch on the PCP in the "LOOP FLUSH'
position. The solenoid on flushing valve FV will be de-energi zed and
t he val ve open.

4.3.3 Position manual |y operated valves in the desired flushing fl ow
path. Start either or all punps with the starter selector switch in the
"HAND' position. |If the punps are to be started locally, transfer the
switch interlock key to the desired | ocal "AUTO HAND' switch at the punp
and start the punp locally by placing the switch in the "HAND' position.

4.3. 4 If a Schene "A" fueling system BPCV solenoid will be de-
energi zed and the valve will be fully open.

4.3.5 If a Schene "B" fueling system BPCV sol enoids "A" and "B" wll
be energi zed and the valve will be fully open.

4.3.6 After the flushing operation has been conpleted, return the
systemto the "REFUELI NG' status by reversing the foregoing procedures.
If a Schene "B" fueling system the systemw ||l be automatically re-
pressurized.

4.4 PANTOGRAPH FLUSHI NG SEQUENCE OF OPERATI ON

4.4.1 Pl ace all punp notor starter "HAND OFF- AUTO' sel ector swi tches
in the "OFF" position.

4.4.2 Pl ace the node selector switch on the PCP in the "PANTOGRAPH
FLUSH' position. The solenoid on flushing valve FV-1 will be energized
and the valve fully cl osed.

4.4.2.1 If a Schene "A" fueling system BPCV solenoid will be de-
energi zed and BPCV will fully open.

4.4.2.2 If a Schene "B" fueling system BPCV sol enoids "A'" and "B"
wi Il be energized and the valve will fully open.

4.4.3 Position manual |y operated valves in the systemfor the desired
flow path and connect a pantograph fueling nozzles to the D1 nozzle
adapt er.

4.4.4 Sel ect punp to be used for flushing by placing punp starter
selector switch in the "AUTO' position for Schene "A" and start the punp
as described in Paragraph 4.4.5. For Scheme "B', place punp starter
selector switch in the "HAND' position. This will start punp and cl ose
PCV.

78-24-29- 88- AF
16906- 19



4.4.5 If a Schene "A" system start punp by depressing "START"
pushbutton at the direct fueling stations and depressing fueling
hydraul i c deadman control. The deadman control nust be depressed within
a 10* second time interval or the punmp will be shutdown by the no flow
switch (FS) in the punp discharge |line.

4.4.6 For Scherme "A", to stop flushing rel ease the deadnan control and
depress the "STOP" pushbutton within 10 seconds or punp will be shut

down by the no flow switch (FS), and for Scheme "B" place starter

sel ector switch in the "OFF" position

4.4.7 Repeat steps in paragraphs 4.4.3 through 4.4.6 to flush
remai ni ng pant ogr aphs.

4.4.8 To return the systemto the "REFUELING', reverse the foregoing
pr ocedur es.

4.5 MANUAL REFUELI NG SEQUENCE OF OPERATI ON

4.5.1 If both of the m croprocessors in the PCP fail to operate,
refueling may be acconplished manually. Precautions should be taken
prior to and during a manual operation since operating tank outlet valve
position, tank level, and flow switch controls will not be in service.
Sufficient tank level for refueling operation should be verified by

vi sual observation. Place selected operating tank inlet and outl et

val ves in open position

4.5.2 Pl ace fueling punp starter switches in the "OFF" position

4.5.3 Manual | y by-pass the solenoid for BPCV to enable. Schene "A"
system has only one sol enoid, by-pass solenoid "A" for Schene "B"
systens. |If a Schene "B" system al so di sable PCV by cl osing the manua
inlet valve

4.5. 4 Start required fueling punps by placing the starter switches in
the "HAND' position. Stop punps with sane switch

4.5.5 To return the systemto its former status, reverse the foregoing
pr oecdur es.

4.6 EMERGENCY FUEL SHUTCOFF

4.6.1 Fuel i ng punps may be shut off, or prevented fromstarting if not
runni ng, and the main fuel discharge |ine closed when any emnergency
shutoff station is depressed, control power fails, or a fire alarm
occurs. The energency shutoff system nmay be manually reset at the PCP
only.

4.7  FUELI NG SYSTEM | NTERLOCKS
4.7.1 Qutlet valve position limt switches and tank | ow | evel swi tches

wi Il prevent punps from operating unless the outlet valve is fully open
and a | ow fuel |evel condition does not exist in the selected tanks.

---END OF SECTI ON-- -
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