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Table A-1. DCIU Specification Editor

Specification Edit

Tools

Specification Contents

Help

Type Dictionary

Mode Clazs Dictionary
Conztant Dictionary
Variable Dictionary

Term Wariable Tables

con_CLOSE_LW3
con_CLOSE_LY4
con_OPEM_LYS
con_REGULATOR_1
con_REGULATOR_Z2

PressureMeasured

Specification Azzertion Dictionary
Ervironmental Azsertion Dictionary

term_OWERPRESSURE _IN_PLENUM_TAMK
term_UNWIERPRESSURE_IN_PLENUM_TANK
Controlled Wariable Tables

Y

e

zmlatchialued
smLatchiWalved
zmlatchialueh
7
] |~
[
Description
n B
i
|~ |~
Table A-2. DCIU Type Dictionary
Name Base Type Units L egal Values Comment
Boolean Enumerated TRUE, FALSE
Character
Command Enumerated N/A I ssued, Notlssued
Enumerated
Float
Integer
ModeClass
Plenum_Transducer | Enumerated N/A Main, Cathode Ref: ND-310, FP
String
Temperature Float degrees [0,1000] Ref: ND-310, FP.
Range is stubbed.
Transducer_Pressur | Float psia [0,400] Ref: ND-310, FP.

Rangeis stubbed.
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Table A-3. DCIU Mode Class Dictionary

Name

M odes

Initial M ode

Table?

Comment

PressureM easured

On

On

Yes

Placeholder to use
overpressure as a
term.

smLatchValve3

sLV3Open,
sLV3ClosedOK,
sLV3LeakingOrFail
ed

sLV3ClosedOK

Yes

ND-310
inconsistent
whether internal
fault protection
required only for
LV5orfor LV3,
LV4, and LV5
Note that the states
of the LV being
ClosedL eaking and
the LV having
failed are combined
into one state since
the FP can not
distinguish these
two states. LV3
open in thruster-
firing mode (ND-
310).

smLatchValved

sLV4Open,
SLV4ClosedOK,

sL V4L eakingOrFail
ed

SLV4ClosedOK

Yes

ND-310
inconsistent
whether internal
fault protection
required only for
LV5or for LV3,
LV4, and LV5
Note that the states
of the LV being
ClosedL eaking and
the LV having
failed are combined
into one state since
the FP can not
distinguish these
two states.

smLatchValves

sLV50pen,sLV5CI
osed

sLV5Closed

Yes
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Table A-4. DCIU Constant Dictionary

Name

Class

Type

Value

Comment

OVERPRESSURE_
THRESHOLD

Constant

Transducer_Pressur
e

250.5

Initial valueisa
guess. ND-310
definesOverpressur
easnomina +
0.5psi. Note that
thereiscurrently a
very narrow(0.7 psi)
gap between
underpressure
andoverpressure.
Further analysis
may beneeded to
avoid excessive
triggering offault
protection.

UNDERPRESSUR
E _THRESHOLD

Constant

Transducer_Pressur
e

249.8

Initial valueisa
guess. ND-310
definesUnderpressu
reasnominal - 0.2

psi.
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Table A-5. DCIU Variable Dictionary

Name Class Type Initial Accuracy Table? Comment
Value
con CLOSE | Controlled Command Notlssued Yes
_LV3
con_ CLOSE | Controlled Command Notlssued Yes
_Lv4
con_ OPEN_ | Controlled Command Notlssued Yes
LV5
con REGUL | Controlled Command Notlssued Yes
ATOR 1
con_ REGUL | Controlled Command Notlssued Yes
ATOR 2
mon_CATH Monitored Boolean False No If false,
ODE_PLEN Main Plenum
UM_USED Tank used.
mon_LV3 C | Monitored Boolean False No
LOSE_ISSU
ED
mon_LV4 C | Monitored Boolean False No
LOSE_ISSU
ED
mon_LV5 O | Monitored Boolean False No
PEN_ISSUE
D
mon_MAIN_ | Monitored Boolean True No If false,
PLENUM_U Cathode
SED Plenum Tank
used.

mon_PRESS | Monitored Transducer | 250.0 No InMain
URE_TRAN Pressure plenum
SDUCER P transducer
Al set
mon_PRESS | Monitored Transducer | 250.0 No InMain
URE_TRAN Pressure plenum
SDUCER P transducer
A2 set
mon_PRESS | Monitored Transducer | 250.0 No InMain
URE_TRAN Pressure plenum
SDUCER P transducer
A3 set
mon_PRESS | Monitored Transducer | 250.0 No In Cathode
URE_TRAN Pressure plenum
SDUCER P transducer
A4 set
mon_PRESS | Monitored Transducer | 250.0 No In Cathode
URE_TRAN Pressure plenum
SDUCER P transducer
A5 set
mon_PRESS | Monitored Transducer | 250.0 No In Cathode
URE_TRAN Pressure plenum
SDUCER P transducer
A6 set
term OVER | Term Boolean False Yes ND-310
PRESSURE _ reguires

A-5




JPL D-15198

IN_PLENU
M_TANK

detection &
response to
thisfault
within the
XFS

term_UNDE | Term
RPRESSUR
E IN_PLEN
UM_TANK

Boolean

False

Yes

ND-310
requires
detection &
response to
thisfault
within the
XFS

Table A-6. DCIU Specification Assertion Dictionary

Name

D/E?

Expression

Comment

aSafel

E

con_ CLOSE LV3=
Issued OR NOT
term_OVERPRESSURE_
IN_PLENUM_TANK

Asserts that fault
protection only issues a
command to close Latch
Valve 3 when an
overpressure condition
does exist.

asafe?

con_ CLOSE LVv4=
Issued OR
NOTterm_UNDERPRES
SURE_IN_PLENUM_T
ANK

Asserts that fault
protection only issues a
command to close Latch
Valve 4 when an
underpressure condition
does exist.
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Table A-7. DCIU Condition Tablefor term OVERPRESSURE IN PLENUM TANK

Name

M ode Class

term OVERPRESSURE_IN_PLENUM_TANK

PressureM easured

M odes

Cond

itions

On

((mon_PRESSURE_TRANSDUCE
R_PAL+
mon_PRESSURE_TRANSDUCER
_PA2+
mon_PRESSURE_TRANSDUCER
_PA3)/3>
OVERPRESSURE_THRESHOLD
AND
mon_MAIN_PLENUM_USED)
OR((mon_PRESSURE_TRANSD
UCER_PA4 +
mon_PRESSURE_TRANSDUCER
_PA5 +
mon_PRESSURE_TRANSDUCER
_PAB) /3>
OVERPRESSURE_THRESHOLD
AND
mon_CATHODE_PLENUM_USE
D)

NOT
(((mon_PRESSURE_TRANSDUC
ER PAL+
mon_PRESSURE_TRANSDUCER
_PA2+
mon_PRESSURE_TRANSDUCER
_PA3)/3>
OVERPRESSURE_THRESHOLD
AND
mon_MAIN_PLENUM_USED)
OR((mon_PRESSURE_TRANSD
UCER_PA4 +
mon_PRESSURE_TRANSDUCER
_PA5 +
mon_PRESSURE_TRANSDUCER
_PAB) /3>
OVERPRESSURE_THRESHOLD
AND
mon_CATHODE_PLENUM_USE

D))

term_OVERPRESSURE_IN_PLE
NUM TANK =

True

False

Description

Voting logic for transducers not specified here.

A-7




JPL D-15198

Table A-8. DCIU Condition Tablefor term UNDERPRESSURE IN PLENUM TANK

Name

M ode Class

term UNDERPRESSURE_IN_PLENUM_TANK

PressureM easured

M odes

Cond

itions

On

((mon_PRESSURE_TRANSDUCE
R_PAL+
mon_PRESSURE_TRANSDUCER
_PA2+
mon_PRESSURE_TRANSDUCER
_PA3)/3<
UNDERPRESSURE_THRESHOL
D AND
mon_MAIN_PLENUM_USED)
OR((mon_PRESSURE_TRANSD
UCER_PA4 +
mon_PRESSURE_TRANSDUCER

NOT (((mon_PRESSURE_TRANS
DUCER PA1 +
mon_PRESSURE_TRANSDUCER
_PA2+
mon_PRESSURE_TRANSDUCER
_PA3)/3<
UNDERPRESSURE_THRESHOL
D AND
mon_MAIN_PLENUM_USED)
OR((mon_PRESSURE_TRANSD
UCER PA4 +
mon_PRESSURE_TRANSDUCER

ENUM_TANK =

_PA5 + _PA5 +
mon_PRESSURE_TRANSDUCER | mon_PRESSURE_TRANSDUCER
_PAB)/3< _PAB)/3<
UNDERPRESSURE_THRESHOL | UNDERPRESSURE_THRESHOL
D AND D AND
mon_CATHODE_PLENUM_USE | mon CATHODE_PLENUM_USE
D) D))

term_UNDERPRESSURE_IN_PL | True False

Table A-9. DCIU Condition Tablefor con CLOSE LV3

Name

M ode Class

con CLOSE_LV3

smLatchValve3

M odes

Cond

itions

sLV3LeakingOrFailed

term_OVERPRESSURE_IN_PLE
NUM_TANK

NOT
term_OVERPRESSURE_IN_PLE
NUM_TANK

sLV30pen,sLV3ClosedOK

term_OVERPRESSURE_IN_PLE
NUM_TANK

NOT
term_OVERPRESSURE_IN_PLE
NUM_TANK

con CLOSE LV3=

| ssued

Notlssued

Description

Confirm accuracy of thiswith domain specialist: specs allow Overpressure to cause command to close
LatchValve to be issued without determination that LV isleaking or failed.
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Table A-10. DCIU Condition Tablefor con CLOSE LV4

Name

M ode Class

con_ CLOSE_LV4

smLatchValved

M odes

Conditions

sL V4L eakingOrFailed

term_UNDERPRESSURE_IN_PL
ENUM_TANK

NOT
term_UNDERPRESSURE_IN_PL
ENUM_TANK

SLV40pen,sLV4ClosedOK

term_UNDERPRESSURE_IN_PL
ENUM_TANK

NOT
term_UNDERPRESSURE_IN_PL
ENUM_TANK

con CLOSE LVv4=

| ssued

Notl ssued

TableA-11. DCIU Condition Tablefor con OPEN LV5

Name M ode Class
con OPEN_LV5 smLatchValves
M odes Conditions

sLV5Closed term UNDERPRESSURE_IN_PL | NOT
ENUM_TANK OR term UNDERPRESSURE_IN_PL
term OVERPRESSURE_IN_PLE | ENUM_TANK AND NOT
NUM_TANK term OVERPRESSURE_IN_PLE

NUM_TANK
sLV50pen term UNDERPRESSURE_IN_PL | NOT

ENUM_TANK OR
term_OVERPRESSURE_IN_PLE
NUM_TANK

term_UNDERPRESSURE_IN_PL
ENUM_TANK AND NOT
term_OVERPRESSURE_IN_PLE
NUM_TANK

con OPEN LV5=

| ssued

Notlssued

Table A-12. DCIU Condition Tablefor con REGULATOR 1
Name Mode Class
con REGULATOR 1 smLatchValved
Modes Conditions

sL V4L eakingOrFailed

term_UNDERPRESSURE_IN_PL
ENUM_TANK

NOT
term_UNDERPRESSURE_IN_PL
ENUM_TANK

SLV4ClosedOK, sLV4Open

term_UNDERPRESSURE_IN_PL
ENUM_TANK

NOT
term_UNDERPRESSURE_IN_PL
ENUM_TANK

con REGULATOR 1=

| ssued

Notlssued
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Table A-13. DCIU Condition Tablefor con REGULATOR 2

Name

M ode Class

con REGULATOR 2

smLatchValve3

M odes

Cond

itions

sLV3LeakingOrFailed

term_OVERPRESSURE_IN_PLE
NUM_TANK

NOT
term_OVERPRESSURE_IN_PLE
NUM_TANK

SLV3ClosedOK,sLV30Open

term_OVERPRESSURE_IN_PLE
NUM_TANK

NOT
term_OVERPRESSURE_IN_PLE
NUM_TANK

con REGULATOR 2=

| ssued

Notl ssued

Table A-14. DCIU Mode Transition Table for smLatchValve3

LENUM_TANK)

Sour ce Mode Events Destination M ode
sLV30Open Never sLV3LeakingOrFailed
sLV3Open @T(mon_LV3 CLOSE_ISSUED) | sLV3ClosedOK
sLV3ClosedOK @T(term_OVERPRESSURE_IN_ | sLV3LeakingOrFailed

PLENUM_TANK)
sLV3ClosedOK Never sLV30pen
sLV3LeakingOrFailed Never sLV30Open
sLV3LeakingOrFailed @F(term_OVERPRESSURE_IN_P | sLV3ClosedOK

Table A-15. DCIU Mode Transition Table for PressureM easur ed

Source Mode

Events

Destination Mode

On

@T(True)

On
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Table A-16. DCIU Dependency Graph Browser

Dependency Graph Edit Tools Help

Hew Dependencies:

A
1, MOMITORED YARIABLES 2, TERMS OR MODES 3, TERMS OR WODES 4, TERMS OR WODES 5§, CONTROLLED YARIABLES
won_LY5_OPEM_IS51ER snlatchialves A con_CLOSE_LY3
mon_LY3_CLOSE_ISHEET snLatchValved /’ con_OPEN_LYS
tern_OVERPRESSUR M
<
term_LINIERPRESSIIRECIN ill_TAN
i con_CLOSE_LYY
con_REGULATOR_1
I~ i
Table A-17. DCIU Simulator - 1
Sinulator Control g Tools Help
Honitored Yariables Hodeclasses Controlled Yariables
mon_CATHODE_PLEMUH_USED = |F‘31Se A Pressureteasured =  On - con_CLOSE_LYE =  [ssued s
mon_LY3_CLOSE_ISSUED = |False =nlatchialved =  sL¥3leakinglrFailed con_CLOSE_Ly4 = MotIssued
T snLatchValved =  sL¥4Closedlk con PEN_LYS = Issued
won_L4_CLOSE_ISSUED = | False i
o snLatchialueS =  sL¥oClosed con_REGULATOR_1 =  Motlssued
mon_LY5_OPEM_ISSUED = | o con RECULATOR. 2 = Lssued
mon_HATN_PLENUH_LISED = |T'"‘-‘E I
mon_PRESSURE_TRANSDUCER_PA1 = |350 I~ |
mon_PRESSURE_TRANSDUCER_PAZ = |350 Terns
mon_PRESSURE_TRANSDUCER_PAZ = | tern_OVERPRESSURE_IN_PLENUH_TAMK = True [
mon_PRESSURE_TRANSDUCER_PAd = |250‘0 term_UNDERFRESSURE _IN_FLENUH_TANK = Fals:
mon_PRESSURE_TRANSDUCER_PRS = |250.0
mon_PREZSURE_TRANSDUCER_PAE = |250.0
'
I 1 - I | - = i
Lk
; [

Dpen Sinulator Front-End
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Table A-18. DCIU Simulator - 2

Simulator Control Log Tools Help
Honitored Yariables Hodeclasses Controlled Yariables
mor_CATHODE_PLENUN_USED = | False EY PressureMeasured = On [ con_CLOSE_LVZ = Issued &
mon_LY3_CLOSE_ISSUED = IFalse snlatchialved = sl¥3LeskingOrFailed con_CLOSE_LY4 =  MotIssued
mon_LW4_CLOSE_TSSUED = IFalSe suLatohialyed =  sLV4Closedk J con_OPEN_LYS =  Issued
zulatchialued =  sLMSClosed con_REGULATOR 4 = MotIssued
mon_LY5_OPEN_ISSUED = | False i
man_HAIN_PLENUN_USED = | True /
won_PRESSURE_TRANSDUCER_PAL = | 251 H ]
mon_PRESSURE_TRAMSDUCER_PAZ = |251 Terns
man_PRESSURE_TRANSIUCER_PA3 = : tern_OVERPRESSURE_IN_PLEMUM_TANK =  True A
man_PRESSURE_TRANSDUCER_PA4 = |250‘0 tern_UNDERPRESSURE_IN_PLEWUM_TAMK = Fals:
mon_PRESSURE_TRAMSDUCER_PAS = I?EO.U
mon_PRESSURE_TRAMSDUCER_PAE = |250‘U | |
s
I 1 - N —— = =)
iy

SIUCER_PAS =

]
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