A ABAXILOT =X M 8H 2F. 2012. 12

Ay AAHARL

A Study on the Systems Engineering Detailed Schedule for LRT Project

Seok youn Han", Joo Uk Kim"”, Yo Chul ChoF’, Do Hoon Kang”
1) Korea railroad Research Institute, 2) LS IS Co., Ltd.

Abstract : Suppliers in light rail transit project makes a systems engineering management plan(SEMP) as a
top level plan which has a SEMS and SEDS as an control and monitoring means. In this paper, we analyze the
international standards and some related documents, and present the directions to make the SEMS and SEDS
which have WBS, accomplishments, schedule, events, person in charge. And then customize the project
management tool and make SEMS and SEDS of LRT project as an example. The research results can be

applied in LRT project after tailoring based on the project

Key Words - Light rail transit(LRT) project, Systems engineering management plan(SEMP), Systems
engineering detailed schedule (SEDS), Systems engineering master schedule(SEMS), Work
breakdown structure (WBS)
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Requirement |

| WBS Elements |

| SOWTASK |

‘ System Specification ‘

| -
| 1000 Air Vehicle |

[ 1100 Airframe |
| 1110 Wing |

1000 Air Vehicle
1100 Airframe
1110 Wing

1180 Landing Gear System

3.1 Air Vehicle (WBS 1000)

Design. develop. produce, and
venfy, complete air vehicles,
defined as airframe, propulsion,
avionics, and other installed
equipment

‘ 1180 Landing Gear System |

| Systems Engineering Master Schedule |

Significant Accomplishments

Events

Accomplishment Criteria

PDR

1. a. Duty Cycle Defined

1. Preliminary Design Complete

b. Preliminary Analysis Complete
c. Preliminary Drawings Released

 Systems Engineering Detailed Schedule|

Detailed Tasks 19XX 19XY 19XZ
‘ Program Events PDR A CDR A
1. Preliminary Design Complete
Duty Cycle Defined A A

[Figure 1] Interrelation between SEMS and SEDS(5)

22 2 F
Seln A4 s
9 Aol e

A~ uThs A9l A% B Qkds) B A}

Atgioll M 2] SEMS2t SEDS

= AR A g3t

:

H
al

¢

& A7 =olet st ol ik deldse
T2 skl vk [6,7]  EFE AAFRIA Y
He dlle7Ideld Faeta = 719 s
AGHE Tz Zlo] tiFtel, AlLRRIAY
old weAdel e ALY B dEE 5
5, 997, IF, FEAE G vgo] s
FHE] = A (8] ok A ¥¥d F
£ MY FFe ASLd, AEAER FAE ¥
AR GAoz 2% 2 [9 ] o] i oR AlA
gelxyoly e AAsH #eElshlds T
aHA] ok AAoltt

2.3 SEMS, SEDSe| =%

AAEAAYo " ARARE o[HIE|He]

SEMS$} 214 7)wke] SEDS®E 238 F9 E4
< o7 2k

2.3.1 A|2EAX|L o SErA™AE SEMS

1) SEMS+ oJHIE (event) 7]HF Al 2810
B AAAZ R, AR 2] dFEA A E s
HolE 7A AlekAell e Aok Tl F
ol Ee] st Wo]Aekl (baseline) o] ¥z, ¥
< AalMe 1 e APFY o] Bash,

g dAY FHE BATT

Q
Al
%3

4) AARRIAYA R 9 A, A=FEL
st A4 SAR AR-Eh

2.32 A 2HAX|Hoj2l AMAHE SEDS

1) SEDS&= dA74E A|l2"diz Y ols] AAA]
Fo& SEMSeA e At &52 Hus &
337 S1sl A st

2) SEMSelA 2H¥ ofHlESL Bj A~ (task) &

oA AASH=AZ HolFL,




3) ElA=Le] e dukEe] gide] dF
(calendar) o] EA|EE=E 3l

3. SEMS¢} SEDS9 A3 AA3

Al 2780l A wke 2ol sle] 2 S
Al2FIA Yo Y A E L At ARRI TR M
Hof Qi Az S Al S 7199 thel]
2 /WAL QX edar o] AR B WigE &
7] el dadelnt. =il AFAEAN @] Al
BelA o E AGAARLS EFA ] AlEs ok s
AEE SR R ol glolA sdwiste] A
Ao dest oﬂ% IR Aol mek 2
A7l olE Fxsk =ie] FFAAAR] &
ol sl EEAkek Arlar AR oA AJE]
dA Yl AdE T AFE AHHoR F
A ¢ mE JfAlstaL olE ZEAERD]
APETE TSk ARFAAN Al ARl
AYeld &5 agdom 38 5 o 53t

<Table 1> Design of SEMS

A|AEIX|L|O|H Sr=X| X 8H 2¥. 2012. 12

B Ao A Aljlsl= SEMS 2 7]Egke

w7}

1) SEMSS] I35 olE, A5d9E, &
A71E sox TS

2) Ak oIEe] 2J3]] o} FojAok Pt— Qs e
o] QI o, oMES] QhEsl] fl&l 2
AAEA S, Fs, Aldel] st ARt Yl %—% B =

3) 7k AdEel g G7Es WrIETh

4) oMIEE =g]4Ql 8y FA =2 EA|siT}

3.1.2 SEMS Ztd Ate|

2 A 2Hdek SEMS= A S (ID), o[HE
(event), FTLA¥}=(significant accomplishments),
2712 (accomplishment criteria), WBSE J8}1,
oHIE AT 9} WBSE °d (mapping) 3k3 A7
=] WBSZEd A 39itt. Table.12
SEMSE X2AEFA T2 Fdsl7] $J3 +2&
AAIRE FAolaL fig2n ZRAENY AR
T SEMSS] wRlgpdett 2 Jlee
SEMS 4R35, o[WlE o]y F7} 4 WA ae], A4
QIEE (mport) B Aol Qow, AlAgAA ol

AT} AL FE S8 SEMS 3h =8kl

A5 AENES AAska vel} FsEhe® Sk

1D EVENT Significant Accomplishments Accomplishment Criteria WBS
. Checked input criteria of ITR
Completion of ITR Report eeked mput critera o Perform 1.4.1.1.1
10100 1 ITR 1 11 - Initial Technical Review) Performed ITR ITR
' Completed ITR
Cost review report of outputs | Reviewed cost in the output
. . Perform 1.4.1.1.1
10101 ITR in the stakeholder of stakeholder requirements ITR
requirements process process
Identification document of Identified outputs in the Perform 1.4.1.1.1
10102 ITR outputs in the stakeholder stakeholder requirements ITR. o
requirements process process
outputs document in Reviewed documents of Perform 1.4.1.1.1
10103 ITR stakeholder requirements outputs in stakeholder ITR' B
process requirements process

14 A AEAX| L 0]



A ABAXILOY =X X 8H 2. 2012, 12

Home > =2RE 22| > x2RE 22| > SEMS o] B

[ PMSELRT ] PMSELRT

O SEMS HR(HZ01% : REV 02) RN
ID EVENT Significant Accomplishments Accomplishment Criteria WBS L
103 SFR BYTHNAY Y LZEUD AL HEZE AN FULNLL A LZER0 52 22 248 FUU LS NG (B3NS AECFR  EEED
10350 PDR PDREHE 20M PDR 4 J|E =2 POR <% POR 28 [1.6351A 28 81 2E (POR) EED
01 FDR BTTHALY Y IIEA S8 N BHE ALY Y AL T 2N [LBISIANAH 43 2 POR) | [EE) 2]
0%z FOA BETYALH HYE B BTEALY N D ABENES 2z HNRE 2YE 24 [LBASIASE 42 22 FOR) | EE) 2
1053 PR BT EAAN U ATEAD AR HERE HEN FEEBALE 2 LTSN A 2E S4F TV INTEAE  [LOITASH ENASCOD  EE
10360 CDR CDRZHE 21N COR =2 J1& =20 COR 23 COR 28 [LELEISH &M A& (CDR) EBED
1061 COR TYTHAAY 0 TIEH LA TYWHNLUC) STE ALY B IEY [1.6,36120 & 2E (COR) EB
0%z CDR BTTHALY HHE 2HH BTG W D AT S iz AN 2 2 [1E3EIH &7 2E (COR) B
363 COR BETALH W N SZEAD DY MZ HEZE HZA BETH A N N 2 SSEA0 BE TAAR 843 EUT (1L6362H © BE (COF B
10370 FDR FORZtE E0M FDR =2 FDR 25 [1LE3TIEE SH AE(FDR) EBED
0 FOR BETHALH M T EA S8 NLA BYTEALYS HE A G2 [1.637TIHS 23 BEFDR) B
07z FOR ZUTHAAY AHE BN TYTNLE N L NSEHE 2 HUAE YT BY [163TIHE &3 2EFOR) E
10573 FOR BTTHALY BT, NH, 2ZEUN B M HZLE HTA ZTOFAARAD NE 2 STEAN I8 SRR 248 FUT [163T1HE S 2RF0R) E e
10400 PRR PRRZFEE DM PRA 47| Z =0| PRR 4% PRR 28 [1E4 114 MEH HE (PRR) EED

0 PR HE #0420 22 My HEL HOIARE 22 [164 114 0ZH AE PRR)
a0z PAA A 2 EE0 AR B HI Y SEEQIN BB 2N B [1.64, = %‘% |

nann

- == |

BT -

PR IO M T 01 TR 5 O

T,

| |

[Figure 2] SEMS practice on PM tool
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[Figure 3] Editing flow for SEDS
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<Table 2> Design of SEDS
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Status | WBS ID WBS Contact | Schedule S1gn1f1cant Accomplishment Criteria
Accomplishments
Perform 2011.7.1 Completion of ITR Checked input criteria of ITR
O 1.4.1.1.1 ] 1.4.1.1.1 syhan ~ Report Performed ITR
ITR 2.11.7.30

Completed ITR

Cost review report of
outputs in the stakeholder
requirements process

Reviewed cost in the
output of stakeholder
requirements process

Identification document of
outputs in the stakeholder
requirements process

Identified outputs in the
stakeholder requirements
process

outputs document in
stakeholder
requirements process

Reviewed documents of
outputs in stakeholder
requirements process
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[Figure 4] SEDS practice on PM tool
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[Figure 5] SEDS represented by the Gantt chart on PM tool
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