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SECTION IV. THEORY OF OPERATION
34.1 DATA COLLECTION PACKAGE (DCP) OVERVIEW

The DCP collectsinformation directly from the remote weather sensors and provides the collected data to
the acquisition control unit (ACU) for processing. The DCP also provides ac power for each interfaced
Sensor.

3.4.2 DCP BASIC BLOCK DIAGRAM DESCRIPTION

3.4.2.1 General. Figure 3.4.1 provides an overall block diagram of the DCP. The major subassemblies of
the DCP are the card rack assembly, the rf modem mounting plate, the Faraday box, the uninterruptible
power supply, the power supply assembly, and the battery box. The DCP's major functions are grouped into
three functional areas. data processing, input/output, and power distribution and control. The following
paragraphs provide a basic block diagram description of these functional areas.

3.4.2.2 DCP Data Processing. The data processing functional areais responsible for system timing and
control, dataprocessing, dataformatting and storage, and dataquality checks. All hardwarerequired for data
processing is contained in the card rack assembly and includes one (Class | systems) or two (Class|) central

processing unit (CPU) boards and amemory board. The following paragraphs provide brief descriptions of

these data processing boards.

3.4.2.2.1 CPU Boards. The CPU board(s) provide central processing and control for the DCP and its
corresponding sensors. For Class |1 systems, one CPU functions as the primary CPU, and the second serves
as the secondary CPU. Both CPU boards perform self-tests once per second during real -time operation and
constantly monitor each other. If aself-test error is detected, the faulty CPU isflagged off-line and the other
CPU assumes the processing duties. For Class | systems, only one CPU board is provided.

3.4.2.2.2 Memory Board. The memory board storesthe DCP execuTable code, which is downloaded from
the ACU during DCPinitialization. The memory board al so saves data bef ore a system shutdown. The board
can contain up to 1 megabyte of memory with a battery backup for random access memory (RAM) in the
event of facility ac input power |oss.

3.4.2.3 DCP Input/Output. The DCPinput/output (I/O) functional areaisresponsible for communication
between the data processing functiona area, the ACU, and the remote weather sensors. This area also
monitors ac and dc power supplies and controls power to the sensors.

3.4.2.3.1 DCP/ACU Communication. Communications between the DCP and ACU are established viaan
rf modemor linedriver link. For Class|| systems using an rf modemlink, the communi cation system consists
of two rf modems, an rf modem switch, and an rf antenna. At certain sites where RFI was experienced, yagi
antennas are used at one or both ends of the link. A yagi can only be used at the DCP if the ACU is
illuminated withintheyagi’ s 10-degree beamwidth. Additionally, fivewatt attenuatorsof 3dB, 6dB, 10dB,
20 dB, or 30 dB (PN 62828-90424-2, -3, -4, -5 and -6, respectively) may be inserted in the antennaline(s)
to reduce transmit power into the antennas. Each of the two Class || CPU's communicates with one of the
modems via a direct RS-232 data link, and the modem, in turn, communicates with the ACU via the rf
antenna. For Class| systems, asingle rf modem connected to the single Class | CPU providesthe datalink,
and an rf switch is not required. The line driver communication link is similar, except that communication
with the ACU is over a direct line rather than the airwaves. For Class Il systems, two line drivers are
provided, and an LD1/L D2 switching board switches between primary and secondary linedrivers. For Class
| systems, asingle line driver handles all DCP/ACU communication.

Change 1 3-23

R R R



e B

ASOS Site Technical Manual S100

3.4.2.3.2 Serial 1/0 (SIO) Boards. Five XVME 490/1 type SIO boards provide communication between
the CPU, optional pressure sensors, and theremote sensors (sensors mounted external tothe DCP). The DCP
has one SIO board as aminimum configuration. Up to four additional SIO boards may be added, depending
on the number of sensors connected to the DCP. Each SIO board provides four RS-232 serial ports. For
remote sensors, the SIO boards communicate with fiberoptic modems contained in the Faraday box, which
inturn communicate with theindividual sensorsand theauxiliary DCP equipment cabinet. Optional pressure
sensors use cablesW73, W74, and W75 instead of fiberoptic modemsto communicate with the SIO boards.
In Class |l systems, one SIO port is also used to communi cate with the uninterruptible power supply (UPS)
in the power distribution and control functional area.

3.4.2.3.3 Analogto Digital (A/D) and VM E Resistor Boar ds. One or two A/D boards convert analog data
to digital so that the data can be read by the CPU. One A/D board isused if the DCP supports eight or fewer
sensors. The second A/D board is required for a DCP that has nine or more sensors. These boards convert
analog dc and ac power monitor signalsto dc data. The CPU'sthen read the datato determinethe operational

status of the dc power supplies and to monitor the ac power being used by the remote sensors. The VME
resistor board scales the dc voltages before they are applied to the A/D boards.

3.4.2.3.4Digital /O Board. Thedigital /0 board containsfour digital 1/0 portsthat allow the CPU'sto read
and write control datafrom and to DCP assemblies. The primary use of the digital 1/0 portsisto allow the
system software to control the application of ac power to the sensorsviathe power control modules. In Class
Il systems, the CPU's also use the digital 1/0 board to select between primary and secondary rf modems (or
line drivers) by controlling the rf switch (or line driver relay) and to control and monitor the UPS bypass
circuit.

3.4.2.4 DCP Power Distribution and Control. The power distribution and control functional areaisshown
in ssimplified form in figure 3.4.2. The power distribution area consists of several assemblies located
throughout the DCP equipment cabinet. Facility ac input power is applied to the DCP viathe Faraday box,
which provides electromagnetic interference (EMI) shielding and surge protection. The ac power is then
routed through atime delay relay, through an input circuit breaker modulein the circuit breaker rack, tothe
ac distribution strip. For Class Il systems, ac power is then routed to a UPS bypass circuit and to the DCP
uninterruptible power supply (UPS). The UPSisnot aunitinitself but isagroup of several field replaceable
units (FRU's) that are collectively referred to as the UPS. The UPS provides backup ac power to the DCP
assemblies and up to nine sensors for a minimum of 10 minutes. Specia lineloss circuitry within the UPS
monitorsthe applied ac power. If an ac input power lossis detected, the UPS uses the battery backup source
(viaadc-to-ac conversion) to continue providing ac power to the DCP. The power outputs of the UPS are
returned to the ac distribution strip. For both Class | and Class |1 systems, ac power is distributed from the
ac distribution strip to DCP assemblies, including the sensor circuit breaker modules and the dc power
supplies. The dc power supplies provide +5 vdc and £12 vdc for the DCP assemblies viathe dc distribution
strip. Assembliesrequiring dc power include the rf modems (or linedrivers) and the card rack assembly. DC
power is also applied to the control circuitry for the DCP heaters and to the sensor circuit breaker modules.
While the actual configuration of the sensor circuit breaker modules varies according to the sensors
interfaced, the function of these modules is to provide circuit breaker control for the external sensor
electronics and heater (if applicable). In addition, special control and monitoring circuitry in each circuit
breaker module allows system software to remove ac power from the associated sensor and to check the
amount of electrical current being used by the sensor. The sensed current level and dc power supply outputs
are monitored by the system software through the card rack assembly. The ac power outputs of the sensor
circuit breaker modules are routed to the external weather sensors through the Faraday box.
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3.4.3 DCP DETAILED BLOCK DIAGRAM DESCRIPTION

3.4.3.1 General. This paragraph contains detailed block diagrams and descriptions of the ASOS DCP. A
description of the card rack assembly includes a detailed block diagram and a description of the circuit
boards dedicated to the processing of ASOS sensor data. A description of the rf modemsincludes diagrams
and theory of operation. The sensor fiberoptic modules are described including the theory of operation and
associated diagrams. Repair of a faulty DCP peripheral consists of replacing the failed peripheral.
Accordingly, thetheory of operation of peripheralsis presented at ageneral level. The drawings associated
with peripheralsareintended to provide the technician with the information necessary to conduct continuity
checks when a connector is suspected of being faulty or needs replacement. Power distribution and control
are described using detailed block diagrams for the distribution of dc and ac voltagesto the DCP, including
the UPS.

3.4.3.2 DCP Card Rack Assembly. The DCP card rack assembly contains up to 12 circuit boards that
perform all of the data processing and 1/0O functions. The CPU's and memory board are used specifically to
processdata. The SIO boards, the A/D boards, the VME resistor board, and the digital 1/0 board performthe
DCP 1/O functions. All of the circuit boards are designed to accommodate the VMEbus backplane
construction. Figure 3.4.3 illustrates the VMEbus chassis, backplane configuration, and connector pin
assignmentsas specified by the VM Ebus specification dictated by BICC-VERO Electronics, Inc. Two 96-pin
bus connectors on the back edge of the board are labeled P1 and P2. The 96-pin bus connector consists of
three rows of pins (32 pins per row) labeled rows A, B, and C. The pin connections for P1 contain the
standard address, data, and control signalsnecessary for system buscommunication. The P1 pin assignments
are listed by pin number order. The pin connections for P2 vary according to the function provided by the
circuit board. Thefollowing paragraphsprovidedetail ed information onthecircuit boardsand their dedicated
functions.

3.4.3.2.1 Central Processing Units (CPU's). The CPU's execute the ASOS operational software upon
initialization. All operational software resides in battery backed up RAM on Memory Board A1A2A3.
Execution of theoperational softwareinvolvesdataprocessing, dataformatting, dataquality checks, and data
storage. For aClass |l DCP, theVME card rack containstwo CPU circuit boards, both of which areidentical
and contain a 68010 series (68 thousand series) microprocessor running at 10 MHZ, memory (EPROM and
dynamic random access memory (DRAM)), two RS-232 ports, and a 16-bit timer. During system operation,
one of the CPU'sfunctions asthe primary CPU, which performs all processing and I/O functions. The other
(secondary) CPU provides aredundant processor. If at any time the primary CPU fails, it is taken off-line
and the secondary CPU becomes the primary CPU. Initially, CPU A isthe primary CPU. Two pushbutton
switcheslabeled RESET and ABORT are provided on the front of the circuit board. ABORT halts program
execution without resetting the CPU. This switch isused for development purposes and should not be used
in the field. If ABORT is pressed, RESET should be pressed to reset the CPU and activate SY SRESET,
thereby resetting the entire backplane viathe VMEDbus. Resetting the CPU does not affect the contents of the
DRAM. Thefollowing paragraphs provide detailed block diagram descriptions of the CPU and the various
modes of operation.

The CPU consists of nine functional areas (Figure 3.4.4): the system resource function, UART and timer,
RS-232 driver and receiver logic, CPU, CPU clock, interrupt logic, VME interfacelogic, address buffer and
decode, and memory. The system resource function of CPU A providesthe system clock, system reset, bus
arbitration, and bustimer functionsfor the entire VMEbus. Therefore, because CPU A isthe bus controller,
the system resource function of CPU B is not used.
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Thedual UART and timer providestwo RS-232 serial communication channels, atimer, and two ports. The
RS-232 driver and receiver logic providesthe standard RS-232 receive and transmit lines. The RS-232 driver
and receiver logic interfaces UART channel A of its CPU to one of the two rf modems (A5A1 and A2) via
connector JK1 on the CPU's. UART channel B on both CPU's are not used. On CPU B, however, aloopback
jumper isinstalled between the channel B transmit and receive lines (pins 14 and 16 of JK1). This jumper
identifies CPU B astheinitial secondary CPU. Whenthe DCPisfirstinitialized, both CPU'sissue amessage
to their respective UART channel B. CPU B then receives the message back via the installed loopback
jumper. Both CPU'sthen examinetheir receive lines. When CPU B detectsthat it hasreceived the signal via
the loopback jumper, it assumes the role of secondary CPU. When CPU A detects that it has not received
its transmitted signal, it assumes the role of primary CPU.

The CPU clock provides the 10 MHZ clock signa required by the CPU, which executes the ASOS
operational software. The interrupt logic monitors the dedicated interrupt lines and informs the CPU when
aninterrupt lineisactive. Theinterruptsare prioritized and processed on afirst-come, first-serve basis. The
VME interface logic provides the standard address, data, and control signals necessary for system bus
communication. The address buffer and decode provides the memory address and system address. The
onboard memory consistsof 128K bytes of EPROM and 512K bytesof DRAM. Therefresh circuitry for the
DRAM is not disabled during a RESET; therefore, the CPU may be reset without affecting the memory
contents.

The DCP continuous self-test (CST) checks the status of the CPU's once per minute. CST results are
displayed on the CPU display page of the OID. The CST checksthe following areas of both the primary and
secondary CPU: DRAM, EPROM, BUS ERRORS, SERIAL PORT #1 and #2 LOOP-BACK, and SERIAL
PORT #1 and #2 XMIT ERRORS. For the primary CPU, test pass/fail statusis displayed for each of these
areas. For the secondary (redundant) CPU, test statusisdisplayed for the overall board only. Thetechnician
can manually select to run the CPU test from the CPU page at any time. When thisisdone, a T statusis
displayed for each test category until the test is run again during the next CTS cycle. After the cycle, the
latest test statusis displayed and the fail count (if applicable) isincremented.

The DRAM test is based on an alternating pattern. Data are output to the DRAM and read back and the
returned data are evaluated and the test status is displayed. The EPROM test is based on a checksum. The
checksum is compared to the last byte in the EPROM and the result is evaluated and the test status is
displayed. The BUS ERRORS test is based on amemory write to a specific address, with the contents of the
addressed memory evaluated and the test status displayed.

The SERIAL PORT #1 and #2 LOOPBACK tests ensure that the CPU can communicate with its internal
UART. The CPU readsthe UART interrupt vector register and checksfor buserrors. Test statusisdisplayed
as P (pass) if no bus errors occurred.

For the SERIAL PORT #1 and #2 XMIT ERRORS test, the CPU reads the contents of the status register for
the corresponding port. This register contains information on transmission errors detected by the UART
during RS-232 communications. Specifically, the CPU checks the status register for parity errors, framing
errors, and overrun errorsthat may have occurred. If such errors occur for three consecutive CST cycles, an
F (fail) isdisplayed for the test status; otherwise, test status is P (pass).

3.4.3.22 Memory Board. The XVME-100 memory board can contain up to 1M byte of static RAM
(SRAM) memory arranged into two banks (up to 512K bytes of memory per bank). Each bank can contain
uptofour 128K x 8 bit memory devices. Each bank isindependently configured viajumpersto specify VME
addresss/memory chip size, device speed, device pinout, and backup power. The following paragraphs a
provide detailed block diagram description of the memory board.
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P1 (VME BUS) PIN ASSIGNMENTS

Row A

Row B Row C
Pin Signal Signal Signal
Number Mnemonic Mnemonic Mnemonic
1 DOO BBSY D08
2 DOl BCLR D09
3 D02 ACFAIL D10
4 D03 BGOIN D11
5 DO4 BGOOUT D12
6 DOS BGI1IN D13
7 D06 BG1OUT D14
8 DO7 BG2IN D15
9 GND BG20UT GND
10 SYSCLX BG3IN SYSFAIL
11 GND BG30UT BERR
12 DS1 BRO SYSRESET
13 DSO BR1 LWORD
14 WRITE BR2 AM5
15 GND BR3 A23
16 DTACK AMO A22
17 GND AM1 A2}
18 AS AM2 A20
19 GND AM3 Al9
20 IACK GND Al18
21 JACKIN SERCLK(1) A7
22 IACKOUT SERDAT(1) Al6
23 AM4 GND AlS
24 AO7 IRQ7 Al4
25 AC6 IRQ6 Al3
26 A0S IRQS Al2
27 AQ4 IRQ4 All
28 A03 IRQ3 Al0
29 AQ2 IRQ2 AO09
30 A01 IRQ1 AO8
31 -12v +5V STDBY +12v
32 +5V +5v +5V
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Thememory board consists of seven functional aress (Figure 3.4.3): two banks(1 and 2), VME/bank addressand
decodelogic, battery backup, databuffer, buscyclecontrol, and addressbuffer and decodelogic. Theaddressand
control signals used to address memory locations are generated by the VME/bank address decode and control
logic. The memory board is configured with a battery backup to provide an aternate power source in the event
of facility acinput power loss. Thedatabuffer, buscycle control, and address buffer and decodelogic providethe
standard address, data, and control signals necessary for system bus communication.

The DCP CST checksthe status of the memory board once per minute. CST results are displayed onthe memory
display page of the OID. The CST performs an SRAM test on the DCP memory board. The technician can
manually sdlect to run the memory test from the memory page at any time. When thisisdone, a T datusis
displayed for the SRAM test category until the test is run again during the next CTS cycle. After the cycle, the
latest test Statusis displayed and the fail count (if applicable) isincremented.

The SRAM test ensuresthat the CPU can read datafrom the SRAM on the memory board without encountering
bus errors. Theresults are evaluated and the test statusis displayed.

3.4.3.2.3 Serial 1/0 (S1O) Boar ds. Each of thefive (maximum) XVME 490/1 type SIO boards used in the DCP
providefour RS-232 serid ports. The XV ME 490/1 S|O boards communicate with the Faraday box and the DCP
UPS. The S| O boardscommunicatewith the CPU on acharacter-by-character basis. The CPU processesinterrupts
on each and every transmitted and received character. Thefollowing paragraphs provide adetailed block diagram
description of the SIO board.

The SIO board consists of six functional areas (Figure 3.4.4): two serial communication controllers (SCC's),
interrupt logic, databuffer, buscyclecontrol, and addressbuffer and decodelogic. Each of the SCC'sprovidestwo
communication ports. Upon power up, the SCC's are initiaized to the proper communication modes. Interrupts
aregenerated viatheinterrupt logic. Aninterrupt can signify that areceived character isavailable, that thetransmit
buffer isempty, or an external/ status change. The data buffer, bus cycle control, and address buffer and decode
logic provide the standard address, data, and control signals necessary for system bus communication.

The four ports of each of the DCP SIO boards are factory assigned to specific devices. The ports are connected
to these devices via corresponding connectors on the DCP main harness. Table 3.4.1 identifies each of the ports
of the DCP SIO boards and lists the corresponding harness connector and the device to which it is connected.

The DCP CST checks the status of the SIO boards once per minute. CST results are displayed on the DCP SIO
display pagesof the OID (thereisone pagefor each of thefive SIO's). The CST performsalL OOPBACK test and
an XMIT ERRORS test on each of the four ports of an SIO board. The technician can manually select to runthe
SO test from an SIO page at any time. Whenthisisdone, aT statusisdisplayed for both test categories until the
test isrun again during the next CTS cycle. After the cycle, the latest test statusis displayed and thefail count (if
applicable) isincremented.

For the LOOPBACK test, the CPU reads an interrupt vector register on the SIO board to ensure that it can
communicate with the SIO port. For the XMIT ERRORS test, the CPU reads the contents of the SCC gatus
register for the corresponding port. Thisregister containsinformation on transmission errorsdetected by the SCC
during RS-232 communications. Specifically, the CPU checksthe statusregister for parity errors, framing errors,
and overrun errors that may have occurred. For both LOOPBACK and XMIT ERRORS tests, CST datus is
displayed as either P (pass), F (fail), or D (degraded). A status of D isdisplayed if five or more errors have been
detected and the port is currently passing thetest. At 0600 L ST each day, the number of accumulated failuresis
summarized in the system (maintenance) log. Paragraph 1.3.4.3.3 provides additiond information on SIO test

reporting.
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Table3.4.1. Port Assignmentsfor DCP SIO Boards

SIO | Port WO015/17 Device Function®
Board Connector

1 1 P22 AlA8or A1A6 UPS #1 RS-232 Interface Board (Class 1)
2 P6 A1A3A1 Fiberoptic Module #1
3 pP7 A1A3A2 Fiberoptic Module #2
4 P8 A1A3A3 Fiberoptic Module #3

2 1 P9 A1A3A4 Fiberoptic Module #4
2 P10 A1A3A5 Fiberoptic Module #5
3 P11 A1A3A6 Fiberoptic Module #6
4 P12 A1A3A7 Fiberoptic Module #7

3 1 P13 A1A3A8 Fiberoptic Module #8
2 None None UPS #2 RS-232 Interface Board (future use)
3 P14 A1A3A9 Fiberoptic Module #9
4 P15 A1A3A10 Fiberoptic Module #10

4 1 P16 A1A3A11 Fiberoptic Module #11
2 P17 A1A3A12 Fiberoptic Module #12
3 P18 A1A3A13 Fiberoptic Module #13
4 P19 A1A3A14 Fiberoptic Module #14

5 1 P20 A1A3A15 Fiberoptic Module #15
2 P21 A1A3A16 Fiberoptic Module #16
3 None None Not used
4 None None Not used

! Depending upon port availability at selected sites with pressure sensors located in the DCP, connectors P6 - P21
could be connected to W73, W74, or W75 for pressure sensors P1, P2, and P3 respectively.

3.4.3.2.4 A/D Boar ds, Digital 1/0 Board,and VM E Resistor Boar d. Thetwo A/D boards, thedigital 1/0 board,
and the VME resistor board collectively make up the DCP power monitoring and digital I/O function. The A/D
boards, in conjunction with the VME resistor board, receive dc power monitor signalsand convert themto digital
valuesthat may beread by the CPU viatheVME bus. Thedigitd /O board providesdigital input and output ports
for use by the CPU. The CPU usesthe output ports to write control signalsto various FRU'sin Circuit Breaker
Rack A1A3 andintherf modem mounting plate. The CPU usestheinput portsto read configuration datafromthe
VME resistor board. A detailed description of these boardsis provided in the DCP power monitoring and digital
1/O description (paragraph 3.4.3.5).

3.4.3.3 RE M odem Communications. Two different types of ACU/DCP communications may be provided by
the DCP equipment cabinet: rf communications or direct line communications. RF modems areingtdled in the
DCP to facilitate rf communications. Line drivers are installed for direct line communications. The following
paragraphs provide a detailed block diagram of the rf communications equipment and its operation.

3.4.3.3.1 RF Modem Rack.As described for ACU rf modems (paragraph 2.4.3.4.2), three different

types of modems are used in the DCP cabinets. The modems are 62828-90013-XX (AAIl Corporation),
62828-90315-X X (Matorola, Inc), or 62828-40506-X (Johnson Data). Sheets1through5of figure 3.4.5document
the possible ingtd lations of these three types of modems asfollows:

Sheet 1- origind equipment AAI rf modem (-10 DCP s/n <189 and -20 DCP §/n <251)
Sheet 2- as sheet 1 but shown modified for Motorola rf modems

Sheet 3- as sheet 2 but shown with Johnson Data modems

Sheet 4- origina equipment Motorolarf modem (-10 DCP §/n >190 and -20 DCP §n >251)
Sheet 5 as sheet 4 but shown with Johnson Datamodems
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NOTE

When an AAI modem (62828-90013-X X) fails, ASN S100-FMK 18886 must be ordered to
replace the modem with the Motorola modem (62828-90315-XX). AAl modems cannot be
replaced with the Johnson Data modems (62828-40506-X ).

When a Motorola modem (62828-90315-XX) fails and spare Motorola modems are not
available, aJohnson Datamodem (62828-40506-X), an adapter cable (62828-42110-10), and a
SMAM-to-BNCF adapter must be ordered to replace the failing rf modem.

For aClass|l system, the DCP rf communications equipment consists of two rf modems (A and B), an rf switch
assembly, and ashared omnidirectional antenna (Figure 3.4.5, sheets 1 through 5). The rf modems areidentical,
with one serving asthe primary communicationslink and the other asthe secondary. The modems operateinthe
UHF frequency rangein half-duplex mode. CPU A (A1) communicateswith rf modem A viathe CPU's built-in
RS-232 port (connector JK1). CPU B (A2) communicateswith rf modem B. Therf switch salectswhich modem
is to use the antenna. This switch is controlled by the CPU's via Digital 1/0O Board A12. In the event that the
primary CPU sensesafailureinitsrf link (no datareceived for a period of 2 minutes and 40 seconds), primary
control is handed over to the other CPU. The new primary CPU then writes a selection word to the digital 1/O
board to toggle the rf switch. The new primary CPU and its modem then control al rf communications between
the DCP and the ACU. For aClass | system, the rf communications circuitry is Smilar, except that thereisno
redundant rf system (thereisonly one CPU, one rf modem, and no rf switch).

The DCP CST checks the gtatus of the ACU/DCP communications link once per minute. CST results are
displayed on the ACU/DCP COMM page of the OID. Thistest performstwo checks: RADIOA ORL/D A and
RADIO B ORL/D B. RADIO A ORL/D A checksthe ACU radio A link for up to three DCPs. RADIO B OR
L/D B doesthesamefor ACU radiolink B (Class|| systems). The CST dsoidentifieswhichlink (modemor line
driver) (A or B) is currently serving asthe primary link in the ACU and all DCPs.

The rf communications test is based on a loop test. The ACU transmits a predefined pattern across the
communications link and the DCP verifies the reception of the pattern by responding with an OK or ERROR
acknowledgment. An incorrect reception signifies an error and a failed indication. A failed indication is also
displayed if the DCP failsto respond at al to the ACU transmission.

34332 Line Drivers. If dictated by the configuration, line drivers and an LD1/LD2 switching board
(Figure 3.4.5, sheet 4) are used in place of rf modems and the rf modem switch. Theline driversinthe DCP are
connected by adirect lineto corresponding linedriversinthe ACU. Thelinedriversare commonly referred to as
short haul modemsand perform afunction similar to that of therf modems. Diagnosticaly, thelinedriver istested
in lieu of the rf modem and the statusis displayed on the ACU/ DCP COMM status page. The diagnostic test is
the same as that used for the rf modems. The salf-test/diagnostic program utilizes the ACU/DCP COMM status
page to display test results.

3.4.3.3A. Pressure Sensor s. Thepressuresensorsaremounted intheupper right corner of the DCP. Thepressure
sensors provide barometric pressureininches of mercury (inHg). The CPU communicates with pressure sensors
viaavailable SIO board RS-232 ports (Figure 3.4.58). An adapter cable (W026) is used for pressure sensor data
which adaptsthe 25-pin RS-232 connector for theoptional SIO port to the 9-pin RS-232 connector on the pressure
sensor. The sensor pressure connectionsare routed through the desi ccant assembly to the pressure port located on
top of the DCP.

The pressure sensor tray contains asmall printed circuit card to monitor the internal temperature of the DCPto
insure that the DCP does not output pressure data when the internal temperature of the DCP is outside of the
calibration range of the pressure sensors.

DCPfirmware changesthe pressure datato missing if thetemperatureinsidethe DCPisbelow 35°F +3°F or above

150°F £3°F and will automaticaly (no technician intervention required) report pressure when temperature is
between 35°F to 150°F. The pressure sensor maintenance screen displayswhy the pressureismarked missing. A
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remark is entered into the sydog when the sensor is marked missing and when it recovers.

3.4.3.4 Fiberoptic M odules. Up to 16 fiberoptic modules provide digital/optical data conversions necessary for
DCP communicationwith up to 16 individual sensor assemblies. All fiberoptic communicationsare controlled by
the primary CPU through VM Ebus and the five SIO boards (Figure 3.4.6). Transmit data (TXD) output from an
SIO channel are applied to the drive circuit of the corresponding fiberoptic module. The transmit data are
converted from electrical to optica and output to the sensor through themodul€s Tx port. Conversaly, optical data
applied to the Rx port of the fiberoptic module are converted from optical to electrical and output to the SIO as
receive data (RXD).

3.4.3.5 DCP Power and Signal Monitoring. Thecircuitry shown on the DCP power monitoring and digital 1/0
detailed block diagram (Figure 3.4.7) alowsthe system softwareto monitor both analog voltagesignalsand digital
datapoints. Digital output ports are also provided whereby the system software can control the application of ac
power to the sensors. The following paragraphs describe the operation of the DCP power monitoring and digital
I/O circuitry.

The DCP power monitoring and digita 1/0 function consists of one or two A/D boards, one VME resistor board,
and one digital 1/0 board. DCP's supporting between one and eight sensors require only one A/D board. The
second A/D board isingtalled only in DCP's supporting more than eight sensors. These boards are very smilar to
the A/D board, the VME resistor board, and thedigital 1/0O board inthe ACU, and they perform the samefunction.
The A/D board, the VME resistor board, and the digital 1/0 board provide an interface to the VM Ebusfor access
by the system computer (P1). The VMEDbus contains control and status logic that identifies and conducts al
VMEDbus datatransferswith the boards. The A/D boards and the digital 1/0 board also provide second interfaces
for andlog and digital user-defined devices (P2).

A/D Board A9isthe primary A/D board and is used for DCP'sthat have eight or fewer sensors. The A/D board
contains 16 input anal og channels numbered from 0 to 15 on the user interface port (P2). An analog multiplexer,
under software control, selects 1 of the 16 possible analog signals for application to the A/D converter. The
sdlected analog signal is converted to a 12-bit digital data value by the A/D converter that is then read by the
computer over the VMEbus viathe control and statuslogic.

Andog input channels 1 through 6 of A/D Board A9 receive power supply monitor signals viaVME Resistor
Board A10.

The VME resistor board scales the +12 vdc signals from the power supplies down to +6 vdc levelsfor the A/D
converter. The 5 vdc signals from the power supplies are passed through the VME resistor board unscaled. The
voltagesmonitored at the actual power supply outputsaretypically morethan +5V and £12V dueto adjustments
for losses between the power supplies and the loads.

The VME resistor board contains a precision voltage source that outputs a 2.5 £0.1 vdc reference voltage. This
reference voltageisinput on channd 0 of both A/D boards. The CPU sdlectsthissignd for conversion during the
DCP CST to test the operation of the A/D converters on the A/D boards.

Andog input channels 8 through 15 of A/D Board A9 receive the current sensing output voltages of the circuit
breaker modules associated with the first eight sensors (modules A1A3A2 through A9). These voltage levels
represent the amount of ac current being used by the sensor associated with the circuit bresker module.

Digita 1/0 Board A12 contains two 1/O port integrated circuits, identified as I/O port numbers 1 and 2. The
primary CPU communi cateswith these portsviathe VM Ebus and address buffer and decodelogic, adatabuffer,
and interrupt timing and control logic on thedigital 1/0 board. Thetwo 1/0 port IC's provide atota of four ports
(portsA1l, B1, A2, and B2), each of which communicateswith external devicesviaadedicated transceiver. Ports
A1, B1, and A2 are defined as output only ports, and port B2 is configured for input.

Output ports A1 and A2 dlow the system software to control the application of ac power to up to 16 sensorsvia
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the circuit breaker modules. The computer writes control datato these I/O ports, which then output CONTROL
bits that remove ac power from the associated sensor. Output port B1 is similarly used by the computer to send
acontrol signa to the rf modem switch (or LD1/LD2 switching board).

VME Resistor Board A10 contains DCP SELECT switch S1. Because a single ACU can control up to three

independent DCP's, this switch is set to identify its DCP as number 1, 2, or 3. The computer reads thisidentifier
through input port B2 provided by Digital 1/O Board A12.
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AAI MODEMS Figure 3.4.5. DCP RF Modem/Line Driver
CommunicationsLink Detailed Block Diagram
(Sheet 1 of 6)
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DEPENDING UPON PORT AVAILABILITY AT SELECTED SITES WITH PRESSURE SENSORS LOCATED IN THE DCP, Block Diagram
CONNECTORS AT FARADAY BOX A3 P6 - P21 COULD BE CONNECTED TO W73, W74 OR W75 FOR PRESSURE

SENSORS P1, P2 AND P3 RESPECTIVELY.
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Figure 3.4.7. DCP Power Monitoring and
Digital 1/0 Diagram (Sheet 1 of 3)
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Figure 3.4.7. DCP Power Monitoring and
Digital 1/0 Diagram (Sheet 3 of 3)
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3.4.3.6 Power Didribution and Control AC and dc power distribution are described using figure 3.4.8 which
consists of severa sheets that are divided to depict digtinct sections of the power distribution circuitry. The ac
wiring fromthefacility input power sourceto the DCP equipment cabinet isshown aswell astherouting through
the DCP Faraday box. The ac power distribution throughout the DCP, including the power reset assembly, UPS
bypass circuit, UPS, and circuit breaker modules, is also depicted, with point-to-point wiring integrity. The dc
power distribution circuitry throughout the DCP is shown, including fiberoptic modulesand rf modems.

As previoudy described, there are three configurations for rf modem instalation in the DCP. Sheets 7 and 9 of
figure 3.4.8 show power digtribution for origina equipment AAI rf modems. Sheet 11 showsthe differencesfor
asystemthat hasbeen modified for Motorolamodems. Sheet 11A showsthedifferencesfor asystemthat hasbeen
modified for M otorolamodems and equipped with Johnson Data modems. Sheet 8 correspondsto asystem built
with Matorolamodems as origina equipment.

Facility power isprovided to the DCPviatheacjunction box. Theac junction box containsacircuit breaker panel
with circuit breakersfor the DCP, auxiliary DCP, clearance lights, and aground fault interrupt (GFI) receptacle.
In addition, amain circuit breaker is provided for disconnecting all ac power. The DCP ac power isrouted to the
DCP power reset assembly and then distributed within the DCP Faraday box.

Power Reset Assembly A9 provides the DCP with proper power reset and (in Class |1 systems) UPS bypass
capability. The assembly consists of asolid state Time Delay Relay A9K 1, Digita 1/0 Module A9K2 (Class |
only), and Power Relay A9K 3 (Class |1 only). During initial turn-on, power is gpplied to solid state Time Delay
Relay A9K 1 which delays power application for approximately three seconds then distributes power throughout
the DCPin Class| systems. In Class |1 systems power is applied to Power Relay A9K 3 norma closed contacts
andthe UPS. Power to Power Relay A9K 3 normally closed contactsisrouted through AC Digtribution StripsA 17
and A18 whereit is digtributed to DCP assemblies.

After power is applied to Class [I DCP assemblies, ASOS operational software monitors Power Relay A9K3
bypass status via Digital 1/0 Module A9K2 and Digital 1/0 Board A2XA12. When UPS datusis good, Power
Relay A9K3isenergized viaDigital 1/0 Board A1A2XA12 and Digital 1/0 Module A9K 2 to route power from
the UPS output applied to Power Relay A9K 3 normal open contacts to the DCP.

AC Digtribution Strips A17 and A18 are used to break out the power for separate wiring, with AC Distribution
Strip A17 designated for 110 vac (hot) distribution and AC Distribution Strip A18 designated for ac neutral
digtribution. Earth ground is provided by the rails upon which theindividua distribution terminals are mounted.
AC power is provided to the rest of the DCP via connectors J1 through J4 and J9. AC power for each of the
sensorsaswell astheir heatersis applied to the Faraday box at connectors J5 and J6. These connectors are wired
to AC Distribution Strips A17 and A18 to provide separate ac power linesto theindividual sensorsexterna tothe
DCP. Individua distribution terminals (#3 through #26) provide built-in surge protection for these ac runs.

Faraday box connectors J1 through J4 and J9 provide ac power to the rest of the DCP over an internal wiring
harness. Connectors J1 and J3 provide ac power for the primary (first eight) sensors and their internal heaters,
respectively. Connectors J2 and J4 of the Faraday box provide ac power for the optional secondary (second group
of eight) sensorsand their internal heaters. Connector JO provides ac power for the heatersin the DCP equipment
cabinet itsdlf. Circuit breakers A1 and A10 in Circuit Bresker Rack A1A3 are used to control the primary and
secondary power inputs. Theoutputsof thesecircuit breakersprovideac power to separatetermina son AC Power
Distribution Assembly A1A4. AC neutral lines from connectors J1 and J2 are connected directly to AC Power
Disgtribution Assembly A1A4.

AC Power Didtribution Assembly A1A4isthe breakout point for theac power wiring withinthe DCP. Thispower
distribution strip provides separate power wiring to assemblieswithin the DCP and provides room for additional
wiring to asecondary UPS.

A secondary UPS is an option that would be installed in an auxiliary DCP equipment cabinet in the event that
more than nine sensors were attached to a Class || DCP.

Change 2 3-57
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3.4.36.1 AC Digribution - General. Class || DCP cabinets contain uninterruptible power supplies, which
provide UPS functions. Uninterruptible power supplies can be one of three types depending on the serial number
of the DCP.

a SOLA UPS 62828-90057 isinstalled in DCP serid numbers 438 and below.
b. Deltek UPS 62828-90338-10 or 62828-90338-20 isinstalled in DCP seria numbers 439 and
above.

Class | DCPs have no uninterruptible power supplies. The following paragraphs describe the ac power
digtribution for the two uninterruptible power supplies.

3.4.3.6.1.1 AC Didribution for Uninterruptible Power Supply 62828-90057-10 (Figure 3.4.8, Sheet 3). For
Class || systems, a UPSis mounted in the DCP to provide a backup ac power source for the DCP and up to nine
sensors. If more than nine sensors are attached to the DCP, an optional secondary UPSis provided in an auxiliary
DCP equipment cabinet. The UPSisnot a unit in itsdlf, but is the collection of the following FRU's:

1.5 KVA Filter Board A1A6
1.5 KVA Inverter Board A5
1.5 KVA Transformer A1T1
Battery Box A2

Fuse A1F1

RS-232 Interface Board A1A8
Status Panel Board A1A7
UPS Fan A1B1

SQ@ropopoTw

1.5 KVA Filter Board A1A6 receives the primary ac input power from the Faraday box via Circuit Breaker
Module A1A3A1 and AC Power Distribution Assembly A1A4. 1.5 KV A Filter Board A1AG6 filterstheinput line
voltageandroutesitto L5 KVA Inverter Board A5 onthe WHT/BLK (neut) and BLK/RED (line) wiresof WO031.

During normal (noninterrupted power) operation, the inverter board monitors the input voltage from the filter
board and regulates it to provide a constant 120 vac output signal. The inverter board uses transformer T1 to
perform this regulation. The secondary coil of T1 has multiple taps that are routed to tap-switching triacs on the
inverter board. If the inverter senses that the input line voltage islow, it causes one of thetriacsto switchinaT1
secondary tap that steps up the voltage to the required level. The stepped-up voltage is then output from the
BLK/WHT termina of the inverter board to connector J10 of 1.5 KVA Filter Board A1A6. Smilarly, if the
inverter board senses that the input ac voltage is high, the T1 secondary tap is changed to step down the voltage
totherequired level, and the stepped-down voltageis output to the filter board. Thefilter board filtersthe inverter
board ac voltage and outputs the regulated voltage from connector J7 as the UPS output ac signdl.

When the inverter board senses a loss of its input ac signd, it uses transformer T1 to convert dc voltage from
Battery Box A2 to abackup ac signal. Battery Box A2 containsfive 12 vdc batterieswired in seriesto provide a
total of 60 vdc. Thisdc voltageis applied through fuse A1F1 to the RED termind of the inverter board, where it
isthen routed to the center tap of the primary coil of transformer T1. When the inverter board sensesalossin the
input ac signal from the filter board, it aternatingly switches in the other two primary leads of transformer T1
(BLUZ2 and YEL2). This causes dternating current in the primary, which is induced to the secondary coil of
transformer T1. Theinverter board then usesitstap-switching triacs, as described above, to output aregulated ac
voltage to the filter board.
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Figure 348. DCP AC and DC Power
Distribution Detailed Block Diagram (Sheet 8)
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Figure 3.4.9. AC Power Distribution Assembly A1A4

The regulated, filtered UPS ac output signal from the filter board is routed to AC Power Distribution
Assembly A1A4 for distribution to DCP assemblies. Units that receive the UPS output voltage from the
distribution assembly are the dc power supplies, the card cage assembly, and circuit breaker rack (for use by
sensor electronics only).

RS-232 Interface Board A1A8 allows the CPU to monitor the operational status of the UPS. The inverter
board contains circuitry to monitor the status of the ac input and output voltages, battery voltages,
tap-switching triac status, etc. During CST, the CPU communicates with the inverter board viathe RS-232
interface board to obtain status data. The CPU analyzes the UPS data and displays the results on the OID
DCPUPS page OID. A UPSbypasscircuit in class || DCP' sallows operation on primary input power if the
UPSisinoperative or when commanded by software. Thedigital output line operates solid-staterelay A9K2
which operatestriple-pole, double-throw relay A9K 3. Relay A9K 3 sel ects ac power from the unconditioned
input or from UPS output. A jumper can be placed across the solid-state relay contacts to inhibit the UPS
bypass function. The third set of A9K3 contacts closes a ground signal path to the processor via the DIO
board. A 3-second time-delay relay (A9K 1) has also been included to ensure correct power-up reset in DCP
equipment. The TD relay isenergized by unconditioned primary ac power input. The TD relay releaseswith
minimal delay upon momentary interruption of power, but requires power to berestored for at | east 3 seconds
before power is reapplied to DCP equipment and to the UPS input.

The above paragraphs describe the distribution of primary ac power foraDCP on aClass|| system. Because
a Class | DCP does not contain a UPS, jumpers are installed between the UPS input and UPS output
terminalson AC Distribution Strip A1A4. That is, jumpersareinstalled between terminals 1B and 12A (115
vac), and between 9B and 17C (Neutral).

3.4.3.6.1.2 AC Distribution for Uninterruptible Power Supply 62828-90338-10 or 62828-90338-20
(Figure 3.4.8, Sheet 4). For Class |1 systems, a UPS is mounted in the DCP to provide a backup ac power
source for the DCP and up to nine sensors. If more than nine sensors are connected to the DCP, an optional
secondary UPS is provided in an auxiliary DCP equipment cabinet. The UPSisan FRU.

Input ac power is applied through connector P45. During normal (noninterrupted power) operation, the UPS

3-81

&+



LR A P

ASOS Site Technical Manual S100

assembly monitors the input signd internaly and maintains a steady output voltage.

When the UPS assembly detects a loss of its input ac signal, it converts dc voltage from Battery Box A2 to a
backup signal. Battery Box A2 contains four 12-vdc batteries wired in series to provide atotal of 48 vdc.

The UPS regulated, filtered ac output signa is routed to Power Digtribution Assembly A1A4 for distribution to
DCP assemblies. Unitsthat receive the UPS output voltage from the power distribution assembly arethedc power
supply enclosure, card cage assembly, and circuit breaker rack (for use by sensor eectronics only).

The RS-232 COMM PORT on the UPS allows the CPU to monitor the operationa status of the UPS. The UPS
contains circuitry to monitor the status of the ac input and output voltages, battery voltages, etc. During CST, the
CPU communicates with the UPS to obtain these status data. The CPU anayzes these UPS dataand displaysthe
results on the DCP UPS page of the OID.

The ACU palls the DCP UPS every minute with a dump status command to obtain a current status of the UPS.
BATTERY VOLTAGE satus (provided as a numerical value) indicates the current voltages provided by the
battery box. INPUT VOLTAGE status (provided as anumerica value) indicatesthe current value (in vec) of the
facility input voltage being received by the UPS, OUTPUT VOLTAGE status (provided as a numerical value)
indicates the current value (in vac) of the regulated ac voltage being output from the UPS. UPS OPERATION
status indicates whether or not the UPS isfunctioning in anormal (indicated by a P (utility is OK, battery is OK,
and UPSisinitsnormal state)) or abnormal operation (indicated by an F). ON AC LINE statusindicatesthe power
source on which the UPS is operating (P = facility input (ac line), F = UPS operating on battery backup).
BATTERY status (provided aseither Pfor passor Ffor fail) indicatesif the battery power islow from the battery
box supply. INVERTER satusindicateswhether theinternal inverter is operating in overvoltage or undervoltage
condition. GROUND status (provided aseither Pfor passor Ffor fail) checksfor agroundfailure. UTILITY status
(Pfor passor Ffor fail) indicates an overvoltage or unsynchronized signal from facility power. When the UPSis
on battery power and facility power returns, the UPS must synchronize the phasing from the inverter to match the
phasing of thefacility power before switching to UPS operation under facility power. TIMEOUT status (Pfor pass
or F for fal) indicates a failure in the event that the CPU receives no response from the UPS. BATTERY
MANAGEMENT status(provided asaword description) indicatesif the current fromthebatteriesisFLOATING
(trickle charge), RESTING (not charging or discharging), CHARGING, or DISCHARGING. Findly, LINE
REGULATION status (provided as aword description) indicates whether the UPS is maintaining a STEP-UP,
STEP DOWN, or NORMALL voltage from facility power.

A UPSbypasscircuitin class|| DCP salowsoperation on primary input power if the UPSisinoperative or when
commanded by software. The digital output line operates solid-state relay A9K2 which operates triple-pole,
double-throw relay A9K 3. Relay A9K 3 selects ac power from the unconditioned input or from UPS output. A
jumper can be placed acrossthe solid-state relay contactstoinhibit the UPS bypassfunction. Thethird set of A9K3
contacts closes aground signal path to the processor viathe DIO board. A 3-second time-delay relay (A9K 1) has
also been included to ensure correct power-up reset in DCP equipment. The TD relay is energized by
unconditioned primary ac power input. The TD relay releases with minimal delay upon momentary interruption
of power, but requires power to berestored for at least 3 seconds before power isreapplied to DCP equipment and
to the UPS input.

Because the Class | DCP does not contain a UPS, jumpers are ingtaled between the UPS input and output
terminalson AC Digtribution Strip A1A4; that is, jumpers are ingtalled between terminals 1B and 12A (115 vac)
and between terminals 9B and 17C (neutrd) to bypass the Class || UPS described above.

3.4.3.6.2 DC Power Distribution. Circuit Breaker Modules A2 through A9 and A11 through A18 control
the application of ac power to each of the weather sensors. Circuit Breaker Modules A2 through A9 are
designated for use as the primary DCP sensors (sensors 1 through 8). Circuit Breaker Modules A11 through
Al8 are designated for use by auxiliary DCP sensors. A full complement of circuit breaker modules may not
be present, depending on the number of sensors connected for the DCP. Two different typesof sensor circuit
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breaker modules are available to match the power requirements of the individual sensors. The main
difference between the two types of circuit breaker modules is the number of circuit breakers they contain.
Those sensorswhich requireac power for their electronicsand their heatersare provided with circuit breaker
modules containing two circuit breakers. Sensors that have no electronics or no heaters are provided with
circuit breaker modules containing only one circuit breaker. Figure 3.4.8 illustrates atypical circuit breaker
modul e and uses dashed lines to indicate that one or two circuit breakers may be used. Eight slotsin Circuit
Breaker Rack A1A3 arereserved for those sensorswith both el ectronicsand heaters. AC Power Distribution
Assembly A1A4 provides the ac power source for application to the sensors. Circuit breaker CB2 in the
circuit breaker module controls the application of ac power to the sensor heaters directly. Circuit breaker
CBL1 in the circuit breaker module is incorporated into a control and monitor circuit that allows software
control of power to the sensor. A control signal from the CPU isapplied viaDigital 1/O Board A1A2A12to
energizeanormally closed relay onthe circuit breaker module and disrupt ac power to the associated sensor.
In addition, the circuit breaker module contains a current sensing circuit that produces a voltage level
indicating the amount of ac current being used by the sensor load. This sensed current signal is applied to
one of the two A/D boards (A1A2A9 or A1A2A11) in the card rack assembly for monitoring by the CPU.
The ac power outputs of the circuit breaker modules are applied to connectors J5 and J6 of the Faraday box
for application to the external sensors.

DC power for the DCP is provided by four power supplies located on Power Supply Assembly A4 in the
DCP. These power supplies receive ac input power originating at AC Power Distribution Assembly A1A4
through DC Power Distribution Assembly A4A 1. The termina blocks on the dc distribution assembly
provide fuse protection for the power supply ac inputs. The power supplies are wired in parallel at DC
Distribution Assembly A4A1, with two supplies providing +5 vdc power (A4PS1 and A4PS2) and two
supplies providing £12 vdc power (A4PS3 and A4P34). The power supply outputs are connected to DC
Distribution Assembly A4A1 via diodes for current protection and isolation. DC Distribution Assembly
A4A1 breaks out the dc power for separate runs to those DCP assemblies requiring dc power. Figure 3.4.10
identifies the dc power voltages provided according to the individual terminal blocks. The outputs of each
of the power supplies are also distributed to VME Resistor Board A1A2A10 in the circuit card rack. The
VME resistor board scal esthese power supply monitoring signalsand passesthemonto A/D Board A1A2A9
for monitoring by the CPU.

The DCP equipment cabinet heating system consists of two solid state relays, three thermal switches, and
one or two heaters. Heater HR1 (Class | and Class Il systems) contains two heating elements totaling
750-watts. Heater HR2 is a 350-watt silicon strip element provided in Class Il systems only. The DCP
equipment cabinet heaters are controlled by the three thermal switches and the two solid state relays. The
solid state relay terminals are connected to these switches to control the application of power to the cabinet
heaters. Switch S1 controls power to switches S2 and S3. Switch S2 controls power to half of HR1 and to
HR2. Switch S3 control s power to theremaining half of HR1. Switch S1 closesto provide power to switches
S2 and S3when internal cabinet temperaturefallsto 40°F. At 40°F, S2 and S3 close to provide power to the
heaters. When internal cabinet temperature climbsto 60°F, switches S2 and S3 open to remove power from
cabinet heaters. Switch S1 also opens at 60°F disabling switches S2 and S3 to prevent over temperature
conditions (should S2 or S3 fail to open). Both heaters will come on at 40°F and go off at 60°F.

In the special application DCP equipped with pressure sensors, S1 enables switches S2 and S3 when the
temperature falls to 60°F. At 50°F, switches S2 and S3 close to turn on all heater power. When the
temperature climbs to 70°F, switches S2 and S3 open to remove heater power. Should either S2 or S3 fail
to open and cabinet temperature climbs to 80°, switch S1 opens to disable switches S2 and S3 and remove
power from the heaters.
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Figure 3.4.10. DC Power Distribution Assembly A4A1
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