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Abstract @ To ensure the safe operation of offshore plants, a system is needed for evaluating the equipment performance and for monitoring the results.
Currently, owing to the operating environments of offshore plants situated far from the land, measurement data must be periodically stored in storage
devices and carried on the land for evaluating the equipment performance. Consequently, it is difficult to prevent equipment failure because the
performance evaluation cycle is long. Furthermore, until the next performance evaluation is conducted, it is difficult to determine the equipment’s degree
of performance degradation. Hence, it is necessary to install an onboard equipment performance monitoring system within the offshore plant. In this
study, to evaluate and visualize the results of equipment performance within an offshore plant, a database was designed as the initial step towards the
development of an equipment performance monitoring system. The tag data of major equipment were selected and analyzed. Furthermore, in order to

store and manage the data measured in real time within the offShore plant, a database was developed for the onboard equipment performance monitoring

system.
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Fig. 1. Equipment performance monitoring system.



NFZHE FH| Ho BUEH Al2dS 93 delguol = A

Fig. 1= Y] 5% 7 RUE P Al 2" 325 =243}
gk Zlojth. g Aei7t RUHE AlAgE A7 dolH
A% HE(data storage module), “&H] A5 H 7} B E(equipment
performance evaluation module) 22|31 FUE ¥ R E(monitoring
module) & -3 ¥ o] ¢l

doly A4 RES A5 volHE d&wa A4ty 4
37t Hagk A5 HolHE thA] do]Eu| o] 23kt
DCS Hi= SCADA A|~Hl o2 KE AE5wi= A5 dolHE
AAsl7] A dlolE d o] E H| o] X~ (database for measurment
data)ol] GapA o2 A7Fgtt A5 dlolH= 1 7 won
AN R ALE = dolgolnz olE AHEslr] fg W
& ol gty AdEH b o] Hl o] < (database for
performance evaluation)= A5 H o€ tlo]EW|o] =2 HE 7
v ds@7bel Hag dolHE wE FEste] A% B
2 3t7] gk dio]Euo]2oth

An] Qo7 RES dHolHE ded 7t delHuo]l~
(database for performance evaluation)F-E] H|o|E|E Ezje} &
Hlo] 7eld, dsold, 45AR D ASALNE HAAstd
el Ass Hrksith Aule dis) wAE AAsH] A
7HA B g o] ThE A fA R e o] o= 1%
AAAE S8 7HAS At 95 Al S (rainflow
counting) S AR&3le] AWl I & &4 HEE AilstE A
3 ol Aol AR s dsdHE Asteth

RUEE REoAE Arle AedrtE AAg ARE
7hA gkt 8 olE B ¢ JeE st 9% Vlss
st oo wet HiuxE AT F AEF 7S BE
(visualization module)¥} ¥ 314 X E(reporting module)Z %
Hrt

d
=

2.4 | 45 BUEY NAUS I8t oojE{Hlo|A
ens Pl A Y5 BUEY A29E 53] 9
a $H% o HolHule] 2% nulslol k. Fig 2= &3
o A QERsE Asd e gee] A A%
B A28 Aele] A% dloly 55E wmd o]tk

Onshore j? index

On-board

ekl AAME AFEsle] Fule] AElE AlEshd DCS
SCADA A|Z=Elo| A o] Ro} ddzow AEsr)

Rl AeB7E Al=dle AS dHolHE 44 7|zt

gul

ot b

o]

oF T A & §Fo R HolHE nukelal o7l g b
olEH|o] 23} 3lo] Fu| FEH7tE AAgth 2y 28
= Yo A s EYE®E Al&E-E DCS B SCADA
A zElo| A AA e 2 AFEE AS volHE A 4
gata g ezl 283 dolHE F& 2 435
e 7tel o doleEe #AE Fetst & ol
o] 23} & 4= 9lojof gt} kA LR GO FH| T
BEUHY Al2=gS sEstr] fls] 1ol A3ksk dloj e o]

2 A7) 8 el Aaslojol @,
3. ClO[E{Ho| A MA

31 B3 oiojgf MF

ZHE YEjo] ) v BUEHEY AL 9% vlolH
o] 2 AAE §13 WA tid B2 vlolH & HdA gt H
O dlolHE FMet7] &olgt e ol o5& E<
Ao, 1 dolEH= AS dolgd i deolHE Al
gk AA S 22 HlelElE ousit. i FENEE
ALl FLNGZM =LA Top-side, Hull-side, Sea-side2] A 7}4]
ANzgog BFE 4 ) dd sl Y$EWE T Top-sidedl A
5379719 e d]o]E =, Hull-sideoll A& 1,44970¢] e d]
o]E &, Sea-sidel| ] 28971¢] B Hlo|H & & 53ataL 9l
a8y " dielE e AHE ASS AAET AS AT
9 AS s AEE 7= dolEo|RE 7} HL oy
o] FA o] FAlsle] B AFo s Tk wEl Al 71X
A=A 24zt gk ] AulE destarl e g
I dHo|HE A4t Table 10 thd B2 dHolHE A

#alo] ST,

pu

=
il
D

Table 1. Target tag lists

EQPT. DCS/SCADA

Fig. 2. Onshore system vs on-board system.

Category  Tag name Specification
[T.INL] Vibration, inlet system,
Top-side 11VIB3 condensate stabilization unit,
P -571 compressor, inlet stabilizer
s compressor(1st & 3nd stage)
ot _ 2STR3 [H.STQ] Strength, storage anq
Hull-side offloading system, storage unit,
-902
tank, pump tower
Performance evaluation ; e
_ 3ITEN3 [S.] Tension, ut1ht.y systgm,
Sea-side 950 thruster and mooring unit, package,

mooring chain J
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Fig. 3. Database design steps.
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number name description

Sequence
number

quipment
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Equipment

N

Tag
descriptio
Management for information 1

Management for information
of equipment

Management for informatio number

of measurement data .
Equipment of report
Measurement " R "
data _<N >_1 per orma.nce T N epor name
monitoring
Report
descriptior

Value

Tag name Time
stam

Management for information
of trigger

Trigger
result

Fig. 4. Entity relationship diagram.

2AH) = A1) A #E W 3 (sequence number), “3H] Y (equipment
name) ~12] 3L “gH] /37 (equipment description)s 4/ O & 7}
21tk a9 JRAIRD Bl Be] dEw s, A AR
Hle] dHE et U3 #hs 7= FH] ¥ S (equipment
number), 15 Hlo|H o] BlaW A $AT S A= B2
o, vpAeto 2 B 1 A" (tag description)S &40 2 71T

gl Ass Hrteta ol& RUHE sh7]9E EA
o YEEE JWAR Agstar A4zte] £45 At E
ZAE ETlA 9 S, E2] A Y(trigger name), Bl 19| U
H5 ol YT 78 7HA= Ui Bl L ¥ 3 (target tag number),
dulel g A TS gRle7] 913 @A g(threshold)
2D EYA ZAiltrigger resultyE FAHASZ JHHY B|EXE+
2 XE dHEAS, 2] EY (report name), ] EE A (report
S $A o= 7KL

3.4 §jo[H £7[at
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Table 2:= Bj 2L Hlo]Ejol gk HlolE ~7]vkE vehdl 2
°oltt.

Table 2. Data schema - tag data

Attribute name Description Type Format
TAG NM Tag name nvarchar A50
REG DT Time stamp nvarchar A50

DATA VALUE Value decimal F2.7

Sl A Bl 3 o] RS vlolH = JHA= A9 7

7} gAe] Aolsk W] bAY FAAL A7) 9
T2 253 5 Rl ‘nvarchar & AHE-SESITE A AR
S G g Az s ARE HolHRE 7HAE 40l
g eAbet 71t B8 dEe #@e MR s
&L ‘nvarchar & AHESHITE AS gkt o] A& FH

o] A7 lg oo sk
ol ‘decimal’S ARE3}S] 0
&8 ALy 250l int’E AFESFS T e )

ofgt Areo| A5 aefste] AA st

3.5 Ho[EHHo[~ & A1}

DSC T SCADA A|Aglo 2 RE AA7to R HEH =
AS dlelE <] dlo]e wlo] 28}= Fig. 5o YERH A I o]
Al GAE ol A ZEskgiTh
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Fig. 5. Step of storing tag data.
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= dlolg W3 zraRs sk

Fig 6& A= dlolE|e] dolg Flo]2g
199 AeEs 1 A5 e Holu.

o) =
A 1=

CEEMICE

CREATE TABLE th_tag_datal
TAG_NM VARCHAR(50
REG_DT VARCHAR(50
DATA_VALUE DECIMAL(11,7
INDEX IX_TH_TAG_DATA_TAG (TAG_NM
INDEX IX_TH_TAG_DATA_DATE (REG_DT
CREATE TABLE th_tag_data_bulk
REG_DT varchar (50
DATA_VALUE varchar (50

TAG_-NM REG_DT DATA_VALUE |

Fig. 6. Creation of data table.
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238t Fig 69 AerE= MS SQLY]
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11VIB3-571
11VIB3-571
11VIB3-571
11VIB3-571
11VIB3-571
11VIB3-571
11VIB3-571
11VIB3-571
11VIB3-571
11VIB3-571

REG.DT DATA_VALUE
2015-11-01 0:03  58,6236362
2015-11-01 0:03 578790512
2015-11-01 0:03 590030823
2015-11-01 0:03  59,8467293
2015-11-01 0:03  58,4581337
2015-11-01 0:03  57.0523033
2015-11-01 0:03  57.8446617
2015-11-01 0:03  58,8846245
2015-11-01 0:03  58,0252533
2015-11-01 0:03 570531082

Fig. 8. Database of measurement data for compressor.
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SEQ  EQPT_SEQ TAGNM  TAG_DES REG.DT DATA_VALUE

111806 10457 1VIB3-571  [T.INLIVIBRATION 2015-11-01 0:03  58,6236382

111806 10457 1VIB3-571  [T.INLIVIBRATION 2015-11-01 0:03  57.8730512
o 111906 10457 1VIB3-571  [T.INLIVIBRATION  2015-11-01 0:03  59,0030823
o 111906 10457 1VIB3-571  [T.INLIVIBRATION 2015-11-010:03  59,8467293
of 111906 10457 1VIB3-571  [T.INLIVIBRATION  2015-11-01 0:03  58,4581337
o] 111906 10457 1VIB3-571  [T.INLIVIBRATION  2015-11-01 0:03 570523033
o 111906 10457 1IVIB3-571  [T.INLIVIBRATION  2015-11-01 0:03  57.8446617
- 111906 10457 1VIB3-571  [T.INLIVIBRATION  2015-11-01 0:03  58,8846245
of 111906 10457 11VIB3-571  [T.INLIVIBRATION 2015-11-01 0:03  58,0252533
o 111906 10457 11VIB3-571  [T.INLIVIBRATION 2015-11-01 0:03 570831082

Fig. 9. Database of tag information for compressor.
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§ g M TAGNM  REG.DT DATA_VALUE

[ 10457 COMPRESSOR \NLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  56,6236382
: 10457 COMPRESSOR  INLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  57.8790512
: 10457 COMPRESSOR  INLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  59,0030823
: o 10457 COMPRESSOR  INLET STABILIZER COMPRESSOR(1ST & 3ND STAGE)  11VIB3-571  2015-11-01 (:03  59,8467293
19 o7 COMPRESSOR  INLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  56,4581337
HERNT] COMPRESSOR  INLET STABILIZER COMPRESSOR(1ST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  57.0523033
e COMPRESSOR  INLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  57.8448617
£ 10457 COMPRESSOR  INLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03 568846245
10457 COMPRESSOR  INLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  58,0252533
SR COMPRESSOR  INLET STABILIZER COMPRESSOR(IST & 3ND STAGE)  11VIB3-571  2015-11-01 0:03  57.0531082

-

Fig. 10. Database of equipment information for compressor.
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