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In this paper, a plan to improve the T&E was derived by
applying the systematic engineering problem solving
method proposed by Stephan Langhans regarding the
current issues that occurred between the evaluation of
the aircraft oil system(JP-5) during the ship T&E. By
minimizing the disuse of aviation oil, the solution process
that contributed to budget reduction, process delay and
delivery delay, and finally compliance with the Naval ship's
acceptance schedule was introduced, and a plan to
improve the T&E was presented to apply it to Naval ships
subject to future R&D and evaluation.
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Table 1. JP-5 Tank volume
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o}=lad o 7l A8 B oL o 2J o . = Selection of aviation oil warehousing for the
Il—ol-f’“_ur’ 87F 7 FA A= Bk AlF S Trigger evaluation of aviation oil systems
GHY 5 glohs §HS Hol o4 9ol HA ¢
» JP-5: Prescription oil (disposal after evaluation)
I S AE o] 91 AT}
dogHel AT Analvsis of Prevent process delays and comply with
situétion acceptance schedules due to timely warehousing
= = » Reduce national budget vs secure (confrontation)
o
4. ¢t OH 2 method evaluation reliability
ol Ao] Adjs 21 3] Al 7ke HA Goal = Timely air oil receiving and evaluation by resolving
ool AN Y ste A AR gry  Cod - Tnelyairols
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Synthesis of =
solutions

= Securing the reliability of the evaluation: Analysis
of the evaluation procedure

Minimization of aviation oil warehousing: securing
reliability of evaluation and deriving improvement

procedures to minimize the amount of aviation oil
Z3}A &t ‘fl:]' warehousing
3 _/\] %:E:é_ dgstel 2AEE 24 :6]-1 dEH= = Analysis of assessment procedures
7}2]ol gt trade-off studyE &off o214 sj2" « Analysis of storage tank shape (with internal
olS m 2l A AT TA )2 ) members)
Eot=AAE ) A2 3 _H 1= - Storage tank geometry: side curvature,
Table 2= OO0 &4 A= Adg 7} @S sunbottom gradient
- - - = - In—tank members (sensors, piping, members, etc.)
ol 323 o135l A ol A z}= 4 ' '
4E 3 & ot7] 13l 2-&<F method R RS 1 - Whether the deduction rate is within 1 % of the
338 tank capacity margin
= Analysis of shape and operation principle of tank
. level measurement sensor
Analysis of ) o
| Triager | solutions - Sensor type: ﬂ_oatmg or diving
99 - Sensor operating principle
@ 1) The floating type indicates the level of the
floating object according to the height of the
T | Analysis of situation | |\ o floating Obje?t .
| g 2) The submersible type measures changes in
VeEr e @ \‘\ g oil pressure and transmits electrical signals
definition \ - How to verify the performance of sensors and
| Goal setting | \ ECS interworking: FAT, actual JP-5 supply and
\\ demand, and check the performance
@ \\ v = Research of improvement measures
\ Q
. . \ a
| Synthesis of solutions | \ g *Evalution, decision, result: refer to Table 3.
Solution \\ -
definition \ 2
\ = . . . . .
l | Analysis of situation | |3 4.1 Trigger, analysis of situation, goal setting
\ S
L5 \ _ s
\ 34 GER AT AEHHA Y Aok B2
| Evaluation | \\
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Selection <& g | 4.2 Synthesis of solutions
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Fig. 1. Problem solving in systems engineering
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‘ Tank sounding ‘

L=

‘ Compare level indication ‘

Calculation of gap
= (measurements - indication value)
/total volume x 100

*criteria: within 2 %

L=

Confirmation of ECS interworking

Fig. 2. Test procedure of JP-5 storage system
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WA B5e ST % Yk 39 HaBe A=
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St o No.1JP-5 Storage Tank2] 30 % &% 170 m*>
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7FR S A48T 5 UA Hol BrEe] AlF oA A
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5.2 Evaluation|[9]

A O 15 71ed A () A5 dES2(2019.
12. 8.)0l 4] Table 40 YEH U&= HEI A1,
No.1]JP-5 Storage Tank2] 30 % -5 ©|5}of| A 5%
S A&ZEset 37HE 35S W jp-s9 |
stgo] & 471 |H=22] 20 % EH B 7 A Jp-59]
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Table 3. Application of method (2)

Stage Application

= Working—level review meeting on the technology

Bvaluation 1 -nge (draft) (2019. 12. 8.)
Decision The 19th-8th Shape Control Council
(2019.12.19.)
= Perform evaluation in a timely manner (aviation
Result oil system evaluation, helicopter mounting and

support facility evaluation, and cold/hot season
evaluation in a timely manner)

At 2ol A7 MAS E5l LA HA
g A5l o] AZAHS FHIHAE =7}
date g&Foz AHggozN OO0 Al8H7t
& Jp-5 95 2 A A A F-FE) F 39S A
S T AgE F7rAd 78 (20239 FF
82 3HASR)-1I TEMP, &4HF Batch-11 2~81
Ely BT/AT)OHE AgEAoH, FHAY Aty ow
=& ]5]/\9}1:401 o4t A 37 SHE

=2 M2

Fet SiZ 2 918t Stephan A AF3HA methodE
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Design value
Gap to upper cell
Volume (m?)
(m?)
Dead zone 11.7950 0.025 -
5 24.9765 - 13.1815
10 49.9530 - 24.9765
15 74.9295 - 24.9735
20 99.9060 - 24.9765
No. 1 Storage 500 25 124.8825 - 24.9225
30 149.8590 1.080 24.9765
50 249.7650 1.800 99.9060
70 349.6710 2.520 99.9060
90 449.5770 3.240 99.9060
100 449.5300 3.600 49.9530
Dead zone 2.6070 0.105 -
30 26.8150 1.080 24.208
No.2 % 50 44.6920 1.800 17.877
Storage 70 62.5690 2.520 17.877
90 80.4460 3.240 17.877
100 89.3850 3.600 8.9390
Dead zone 1.3710 0.135 -
30 10.9700 1.080 9.599
No._1 - 50 18.2830 1.800 7.131
Service 70 25.5970 2.520 7.314
95 34.7380 3.240 9.141
100 36.5670 3.600 1.829
Dead zone 1.3710 0.135 -
30 10.9700 1.080 9.599
No..2 2 50 18.2830 1.800 7.313
Service 70 25.5970 2.520 7.314
95 34.7380 3.240 9.141
100 36.5670 3.600 1.829
Dead zone 0.5570 0.160 -
30 5.8470 1.150 5.290
Over 8 50 9.7480 1.880 3.901
flow 70 13.7020 2.620 3.972
90 17.6030 3.350 3.901
100 19.5440 3.713 1.941
Dead zone 0.6110 0.370 -
30 5.8470 1.150 5.246
Drain 18 60 11.8250 2.250 5.878
85 16.6120 3.165 4.887
100 19.5440 3.713 2.932
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Table 5. Improvement of aerial oil system in naval ship research and development

Stage Improvement

Presentation and reflection = TLR (or ORD), TLS (or SSDD), and shipbuilding specifications reflect revision of
as military requirements naval ship design/building standards

Improvement measures are reflected
in all plans and special contract conditions
related to test & evaluation

= Reflecting plans related to special oil in the special conditions of the contract

Reflect restrictions due to special oil in TEMP and DT/integrated test/OT plans

= General placement application guidelines: size distribution of aviation oil tanks in
general placement, on-site and ship floor avoidance design, so that the tank shape
does not have rectangular and floor gradients

= Tank placement and capacity calculation criteria: arrangement and shape of the
Revised ship design/construction standards aviation oil tank shape in a rectangular shape so that the size of the specific aviation
oil tank is not excessively biased and large
= Tank alert level design guidelines: reflecting the shape and functional requirements
of the aviation oil tank level indicator, minimizing the deduction rate by minimizing
the absence of the tank

* In accordance with TLR (or ORD), ship design/construction criteria are revised in the
initial design to determine the size distribution, general placement, and shape of the
Consideration of improvement measures for aviation ol tank
ship R&D (design/construction) = Minimize deduction rate in basic design and select type of level indicator sensor
» Detailed design and built-in specifications according to TLS (or SSDD) and built-in
specifications
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