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 Requirements for this Descriptive System Model (DSM)
were derived from the Shipyard Installation Test
Program (SITP) test procedure
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The SITP Test document that the requirements were
derived from is attached to the model and can be
opened from the tree if needed.
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 The requirements table displays the satisfy
relationship from the Trident US/UK Replacement
(TUR) Simulation Block to the requirements.

Criteria
Scope (optional); | Drag elements from the Model Browser Fiter: | W~
[ = ] Name Text | Traced To Satisfied By

1 B [E 1.0 Muzzie Hatch Grooming Timing Reguireme B 1w Document

3 0L g L6ck This The Locking Ring shall lock in sec, B Docsment | TUR Simulation

3 [ 1.0.2 Locking Rink Unlock Time The Locking Ring shall unlock withn s2C, BEn= Document 'Q TUR Simulation

4 0 1.0.3 Muzzle Hatch Shut Time The Missile Tube Missie Hatch (MTMH) shall shut in sec, =l ] Document || TUR Simutation

5 (B 1.0.4 Muzde Hatch Open Time | The Missile Tube Missle Hatch {MTMH) shal open in sec. E e Document .QT’UR Simulation
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* Block Definition Diagram (BDD) shows blocks and

their value properties that will be used by Phoenix
ModelCenter.

bdd [Package] Muzzle Hatch Grooming Procedure Context[ Muzzle Hatch Structure ]J_J

eblocks
Migsile Tube

15

part
GAG LKG RING/HATCH ARM : GAG LKG RING/HATCH ARM

pressure_input : pressure i
locking Ring muzzle Hatch
wblocks sblocks
Locking Ring Muzzle Hatch

lockingring_open_time : time[secuna]-il_n'rt = second} hatch_open_time : time[zeco nd]-:;.l nTrt_= second}
lockingring_close_time : time[zsecondlunit = second} hatch_close_time : time[second}{unit = second}
lockingring_open_time_lowerbound : time[zecond] = g {unit = =econd} hatch_open_time_lowerbound : time[zecond] = 5 {unit = second}
lockingring_open_time_upperbound : time[zecond] = g funit = =econd} hatch_open_time_upperbound : time[zecond] = s funit = zecond}
lockingring_close_time_lowerbound : time[zecond] = 5 {unit = second} hatch_close_time_lowerbound : time[zecond] = 5 {unit = second}
lockingring_close_time_upperbound : time[zecond] = s funit = zecond} hatch_close_time_upperbound : time[zecond] = 5 funit = second}
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 Phoenix ModelCenter integrates the simulation and
DSM

— Passes input of pressure from the DSM to Simscape

— Receives output of closing/opening times from
simulation

— Compares against constraints (from DSM)
— Displays metrics
 Two examples to follow: 1 fail and 1 pass
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09 Execution-Full.. x| B Ansbyss x| B Ansbyus x
[Revuis Completed 6/17/2020 83554 AM |
e Initl Wihoe  Value Change Della Delts %
) MASH
*199 O Sech The simulation is run from within Phoenix, as pictured in this image.
4 L0 Murrle Hatch Groomng Procedure Conbet

4 ] Masde Tube

o mm mcrie Haich

hatch_close_time and hatch_open_time are
outputs

from the simulation. These are then checked
a against the

constraints e.g. lowerbound/upperbound

@ Faitch open time upgeribound

& hatch close bived

& Raich chose bime_lorerbound

@ Fuich open time lowerbound

B Fusch closs hime upessibognd

TR ™ T
3

o @ Fatch open hire

o . locking (- g
“ i kockingring chose time_upperbound

= i lockingring open_time

== i lockingring _close_time_lowerbound

1 . The same applies for the locking ring inputs,
J outputs, and constraints.

& i bockingring open_time_upperbound

= i lockingring close:_time

@ lockingring open_ tire_lowerbound

e 0o 00 o4 0

& pressure_input

R rementsy \
Mame Satisfied Wargn

a B 10 Murrs Hatch Grooming

B 104 Murze Hatch Open

B 103 Murzhe Hatch Shot 1
B 102 Loddang Rink Undack
]

oMW oa

10 Locking Ring Lack Ti

Pressure input variable from Cameo of psi, which results in %
unsatisfied requirements.
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[ Execution-Full.. x | Bl Anabpis x | B Anatsis ®
Redunts Completed &/17/2020 85706 AM
Hame Inital Value  Valoe Change Delta Delta
) Masi
& L0 06 Struchsie
# 40 Muzrie Hatch Grooming Proceduss Conbext
& 3 Mngile Tube
o = marrie Hatch
¥ hatch_open_time_upperbound =
= i hatch_clote Bire :
W hatch_close_time_veerbound =
# ¢ hatch_open bime_lowerbound =
« df hatch_close_tire_upperbound
= 4 halch_open_hire : o
o i lociing Ring
« 4 lockingring_chose_time_upperbound =
= 4 locongring open_time |
¥ lockingring_close_time_lowerbound =
= i kaclomgiing Open e _Lape Do =
- kocinngring _chose_time 2
¥ lockingring cpen_time_lowerbound =
& i pretaune_ st : il
E'—N.I-lmll 1
Kame Satinfied hwrgen
o @ 10 Mugrie Hagch Geospeen
@ 104 Murrle Hatch Open o0
B 103 Murrde Hatch Shat 1 00
B 102 Locking Rink Uniock 111
101 kg R T
R ke v Pressure input from Cameo of psi, which results in all requirements
satisfied.
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« 3D print/build prototype for testing remote data
acquisition over Defense Research and Engineering
Network (DREN) network.
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 Use LabVIEW RT (Real Time) software for remote
connection to prototype

— User Interface
 Control from both Client & Server side
— Data acquisition from microcontroller

Distribution Statement A: Approved for public release; distribution is unlimited.



NAVSEA

WARFARE CENTERS
CRANE

_ab

Graphical User Interface Block Diagram
(GUI) at hardware side

B TCP Server 20205ep25.vi Front Panel - m} x
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GUI at remote end Block Diagram

m TCP Client with While 20205ep23.vi Front Panel
File Edit View Project Operate Tools Window Help
o & n |15ptAppIication Font =~ | =

:I]Hn"lg' @9' *| Search —7\ %)

A
Selr\.l'ler .|PIA(lidlres.s . F:m,t Error Status
£ \-O Hpi | (TS —— L]
| status  code
il Hg Pressure (psi)
[ !SOIJICE L] Server IP Address LED Value 2 TCchChIISE Connection
Pressure (psr] ~ TCP Open Connection X
1 o e i Error Status
40 30 60 ©
30 70 [] [] [
20 an-
.10 a0 Press and Hold Fire (abowve)
i 00 > if Pressure is Between
5 35 and 45 psi.
0 STOP
W
£

Distribution Statement A: Approved for public release; distribution is unlimited.

07/22/21




	Slide Number 1
	Topics
	Requirements/Interface Management
	Requirements/Interface Management
	Requirements/Interface Management
	Functional Simulation
	Unsuccessful Simulation Metrics
	Successful Simulation Metrics
	Rapid Prototyping
	Hardware/Software In the Loop
	LabVIEW Server Front Panel/GUI
	LabVIEW Client GUI

