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e EAMHCTBEHHbIM NPOAYKT KoMnaHuu - Pl System

« Pl System yctaHoBseH
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OXuaaemblie npemmylilecTea BHeApeHUA CUCTEMbI

(‘ OSlsoft.

MOHUTOPMHIa COCTOAHMSA 000PYA0BAHMS

 bonee ueneBble KanuTa/ibHble 3aTpaThl
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[Tprmep: MOHUTOPUHI paboTbl TEMN/IOOOMEHHMKA
({& OSlsoft.
ANropmTM pacdera -
Amansil pacyema:
Cold fluid in l Shell I Hot fluid out
w. — e W. T} 1. HeatDuty. Q=q. + q
T ,/ T . = Wx Cp X(T;- T,)/1000/3600
/ > A \ Q= W X Cpe X (t5-t;)/1000/3600
.: N +— 2. Hot Fluid Pressure Drop. APy = P; — P,
\_ ¢ ‘
4 3. Cold fluid pressure drop. AP: = pi- po
/ _ “wm @ Hotfluidin 4. Temperature range hot fluid. AT =T;- T
Baffles Cold fluid out l I W. T, e
Ww. 1o .
5. Temperature range cold fluid. At=1,—1;
Knroueesoii nokazameno pabomeoi: 6. Capacity ratio, R="W x Cpy / WX Cpe (01) (Ti- To) / (to- i)
KoaddurumeHT Tennonepegaum 7. Effectiveness. S =(t,-t) / (T; - t;)
§. LMTD
Q LMTD Counter current Flow = ((Ti-t;) — (To-%)) / In ((Ti-t,)/(To-1;))
LMTD Co current Flow = (Tit;) — (To-to)) / In ((Ti=t))/(To-ts))
A X Corrected L MTD Correction factor for LMTD to account for Cross flow
R+ D" xIn((1- SR)/ (1- S))
F - 2
MPABUJ/IO: IF KoaghpuyueHm menaonepedavu HUMce (1-R)xIn {2- S(RT1-(R +1)11":'2} }
Kpumuyeckozo 3HayeHus, THEN Tennoo6meHHUK FS(R+1+R+DT)
3az2pa3HeH!!! 9. Corrected LMTD =F x LMTD
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[Tlprmep: MOHUTOPUHI paboTbl TEMN/IOOOMEHHUKA

MHdopmMayuoHHbIU NOMOK

CONNECT

Data Sources

Control System

e

PLC
SCADA

Lab System
LIMS

Databases

HANDBOOK
ASSAY DB -
SIMULATION

PROPERTIES DB

COLLECT & ARCHIVE

Heat Exchanger Data

Performance

JaHHble PB:

=

Parameters Units
Hot fluid flow,W kg/h
Cold fluid flow.w kg/h
Hot fluid Temp. T °C
Cold fluid Temp.t °c
Hot fluid Pressure.P bar g
Cold fluid Pressure, p bar g

AaHHobie Offline:
Parameters Units

Hot fluid density, pn kg/m’
Cold fluid density. p. kg/m’
Hot fluid Viscosity. Hn MpaS*
Cold fluid Viscosity. He MPaS
Hot fluid Thermal EW/(m. K)
Conductivity. ky
Cold fluid Thermal kW/(m. K)
Conductivity. k.
Hot fluid specific heat kJ/(kg. K)
Capacity. Cpn
Cold fluid specific heat kI/(kg K)

Capacity. Cpe

VISUALIZE & NOTIFY
The Right People

AMTOPUTM
PACYHETA
Koagppuyuerm

mennonepedayu
(U=Q/AxLMTD)

NPABUNO
IF ,,U”“ HU}E

\ 4

TEM/IOOBMEHHUK
3AlPA3HEH

JIMMUTA, THEN |

(g‘ OSlsoft.

Maintenance

=» task

prioritization

Heat Exchanger
Cleaning

Changing
Operating Mode

Re-planning /
re-scheduling

< o \
§ . * OTCNeXnBaHme TpeHA0B
T MNpoBepeHme cTpormx
S oacoegnHeHne * C60p 1 apXx1MBMpPOBaHMNE AAHHbIX pacueTos * Busyanmsauma
8 BCEX MCTOYHMKOB * [lomelLeHne AaHHbIX B KOHTEKCT * [lpaBuna BHegpeHUA
© . * ApxmBupoBaHue
@ | AaHHbIX * Asset-Centric nHpopmauma ST * YBegomneHue
&1‘ obcnyrKmBatoLLero nepcoHana




[Mpymep: MOHUTOPUHI paboTbl TENJI0OOOMEHHMKA

| OSlsoft.
Llae 1: lNodkarvyaem UuCmMoYHUKU OAHHbIX @‘

CONNECT
Data Sources

BUSINESS GATEWAY

[aHHble o paboTe TeI'II1006MGHHMI-(a\
HaXoAATCA B PA3/INYHbIX CUCTEMAX
(MCTOYHMKax AaHHbIX):

* Ynpasnsatowme cuctemsl (T, p, W)

* LIMS (density, viscosity)

* Basbl AaHHbIX (thermal consuctivity,

\heat capacity) /

Pl Database

INTERFACES

CONY\ROL
S

MANUAL DATA

O <Nrvyd @ O 3 @

VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER

HEx101




[MTpymep: MOHUTOPUHI paboTbl TENJI00OMEHHMKA

lllaz 2: Cobupaem u apxusupyem daHHble mensi006MeHHUKQa @‘ OSisoft.

(Tag-based)

BUSINESS GATEWAY

Pl Data Archive

INTERFACES

CONY\ROL

S MANUAL DATA

O <Nrvyd @ O 3 @

VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER

COLLECT & ARCHIVE
Heat Exchanger Data

[aHHble cobupatoTca m
apxusupytotca B Terax Pl System

J

HEx101




[Tpymep: MOHUTOPUHI padoTbl TENJI00OMEHHMKA (Qosmoft

LLlaz 3: Onpedesngem KoHmekcm (Asset-based)

BUSINESS GATEWAY ] COLLECT & ARCHIVE
Heat Exchanger Data

ﬁrm 3aKpenAATCA 34 \

eaMHMLamMmmn obopyaoBaHms
(TennoobmeHHUK 101):

* Asset-centric npeacrasneHne
AaHHbIX

Pl Asset Framework

. HEx101

Pl Data Archive

[ INTERFACES ]

S § S ¢
10=20 @

CONYROL
OTHER LAB SYSTE\1S DIAGNOSTICS TABAZES ~ MANUAL DATA

D <Nvyd @ O 3 @

10011
VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER

HEx101




[Tpymep: MOHUTOPUHI padoTbl TENJI00OMEHHMKA (Qosmoft

Lllaz 4: Paccyumbisaem napamempbl pabomei

BUSINESS GATEWAY ’

Pl Advanced

Computing

Engine

y MNokasaTtenu paboTbl \
TennoobmeHHMKa
Pl Asset Framework PACCUUTHIBAOTCA B PEasIbHOM
BpeMeHMU:

U1 = Qip1/ Aoy X LMTD,

Pl Data Archive

PesynbraTtbl apxusmpytortcs (U)

, J
l +—1 INTE RFACES 3 ]

] e @_

CON ROL .

OTHER LAB, SISHT DIAGNOSTICS ABAZES MANUAL DATA

D Ny & @ HER HEx101

PUMPS VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER




[prmep: MOHUTOPUHI paboTbl TEMN/IO0OMEHHMKA

Lllaz 5: Buzyanuszupyem pabomy menioobmeHHuUKa 8 PB

| BUSINESS GATEWAY \ VISUALIZE & NOTIFY
The Right People

/Bmsyanmau,vm pacyeTHbIX \
OAHHbIX U TPEHA0B:

Pl Advanced

Computing
Engine

@

Pl Asset Framework

Pl Data Archive

[ INTERFACES J

S ¢ 5 5

TABAZES MANUAL DATA

O N_vyd w O 0 3 =

VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER

HEx101




[Tpymep: MOHUTOPUHI padoTbl TENJI00OMEHHMKA (QOSIsofL

Lllaz 6: Yeedomnaem coomeemcmayrouwuu nepcoHasn s PB
BUSINESS GATEWAY \ VISUALIZE & NOTIFY
The Right People

Pl Clients
YBegomieHUA nocblaaroTca \

onepaTopam CMeHbl U

Pl Advan.ced Notification obcnyKunsatowemy nepcoHany,
Computing yTO:
Engine TEM/IOOBMEHHUK 101
3AIrPA3HEH

Pl Asset Framework

YBepgomneHue nocbis1aeTca B

Pl Data Archive o e e S

[ INTERFACES J

S ¢ 5 S ¢

4

TABAZES MANUAL DATA

O =Y ® © O ¥F ©

VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER

! I

HEx101



[Tpymep: MOHUTOPUHI padoTbl TENJI00OMEHHMKA (QOSIsofL

Ulaz 7: Buzyanusupyem Ha KopnopamusHoOM nopmase 8 PB

| BUSINESS GATEWAY \ VlsghAL,:Zi 1*8; NO/Tl FY
e Right People

Pl Clients Y Web Parts
Busyanunsauma T3M1 Ha \
Pl Advanced Y KOpNopaTMBHOM NaHenu
Computing

Engine

@

Pl Asset Framework

Pl Data Archive

[ INTERFACES

TABAZES MANUAL DATA

O =Y ® © O ¥F ©

VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER

HEx101




[Tlprmep: MOHUTOPUHI paboTbl TEMN/IOOOMEHHUKA

Isoft.
lllaz 8: ZlokymeHnmupyem pabomy ob60opydoBaHUS @ L15E

| BUSINESS GATEWAY I VIS?[—,AI;:'ZI/E-,ﬁ NO/TI FY
e Right People

Pl Clients Web Parts
;/ OTnpaBneHue oTyeTa

Production Summary Report
Pl Advanced

Computing
Engine

@

Notlflcatlon

Reports

5 5 5

TABAZES MANUAL DATA

O N_vyd w O 0 3 =

VALVES HEx RANSMITTERS ACTUATORS MOTORS TRANSFORMERS OTHER

HEx101
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Pl Systems B
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MOHMTOPMHI COCTOSIHMA KOMMpeccopa
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[Ipymep: MOHUTOPUHI COCTOAHMSA KOMNpeccopa

((‘ OSlsoft.
MoHUMopuH2 cOCMOSHUS NOAWUNHUKA L\

Risk Based Business
Criticality
Assessment
Analysis
AepeBo oTKa3oB
Cumnmom OmkKas MaTtpuua
Vibrati -
Vg T nPop
. FMEA . Temperature FB = | . CMMS
Failure Mode_& Effect —) TB —) — SAP PM
Analysis Maximo
Lube Oil
QLO Quality
NMPABUJ/IO: MPABUJIO : JEUCTBUIE:
IF 2 uz 3 8He aumuma, THEN Kakoli Co30aHue
OTKA3 lNOA4LUNTTHUKA MPUOPUTET Hapsada Ha
npo2Ho3upyemcs! omkasa? pabomy
Omnpaska yeedomaeHus o6

obcnyncusaHuu!
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[pymep: MOHUTOPUHI COCTOAHMSA KOMNpeccopa

MHdopmMayuoHHbIU NOMOK

CONNECT

Data Sources

COLLECT & ARCHIVE

Compressor Data

JaHHble PB:
Control System

Efcs { Compressor Bearing Temperature, Tg
SCADA
Diagnostic Systems

VIBRATION o
MONITORING -[ Compressor Bearing Vibration, Vg
SYSTEM

AaHHoie Offline:

Lab System

LIMS . Lube il Quality, Q.

e [

Databases

FMEA Fault Tree

RBA E Failure Criticality

BCA Failure Priority

—

Performance

VISUALIZE & NOTIFY

The Right People

NOrnKA

IF 2 us 3 sHe
aumuma, THEN
OTKA3
MNOALUNTTHUKA
KOMIIPECCOPA

4

NPABUNO

IF Fgis ON, THEN
Omnpaska
yeedomneHus 06
obcayxusaHuu

(g‘ OSlsoft.

Risk-based
Maintenance
Prioritization

Send Work
Order

Use spare
Compressor

Re-planning /
re-scheduling

7

MoacoeanHeHune * C60p 1 apxnBMpoBaHME AaHHbIX
BCEX MCTOYHMKOB * [MomeleHne AaHHbIX B KOHTEKCT
AaHHbIX * Asset-Centric nHdopmauma

Ije(’yuirements:

A

* MpoBeaeHMe CTpormx
pacyeToB

* ApxMBMpOBaHUe
pe3ynbTaToB

* OTcnexkunsaHme TpeHOOoB

* Busyanmsauma
* [NpaBuna BHeapeHUsA
* YBegomneHume

O6Cl1y)KVIBaIOIJ.I,EI'O nepcoHana




[pymep: MOHUTOPUHI COCTOAHMSA KOMNpeccopa

lllae 1: NodK1ro4yaem UucmoYHUKU OaHHbIX

BUSINESS GATEWAY

Pl Data Archive

INTERFACES

@‘ OSlsoft.

CONNECT
Data Sources

[aHHble 0 paboTe Komnpeccopa\
HaXoAATCA B PA3/INYHbIX CUCTEMAX
(MCTOYHMKax AaHHbIX):
Ynpasnatwouwme cucremol (T)
Cuctembl BU6pomoHUTOpUHra (V)
LIMS (Lube Oil Quality)

CONYROL y

SYSTEWIS DIAGNOSTICS MANUAL DATA

D <® @ wO) I =

10011
VALVES HEx  TRANSMITTERS ACTUATORS OTO, TRANSFORMERS OTHER

ba3bl gaHHbIX
(G J




[pymep: MOHUTOPUHI COCTOAHMSA KOMNpeccopa

lllaz 2: Cobupaem u apxusupyem daHHble Komnpeccopa (Tag- @‘ OSisoft.
based)

BUSINESS GATEWAY

COLLECT & ARCHIVE
Heat Exchanger Data

[aHHble cobupatoTca m
apxusBupytoTca B Terax Pl System

Pl Data Archive
INTERFACES

CONYROL y

SYSTE\IS DIAGNOSTICS

o < » @ (O) F @

PUMPS  VALVES  HEx TRANSMITTERS ACTUATORS MNOTOp®” TRANSFORMERS OTHER

MANUAL DATA

C-201




Mpu : HUTOPWUHT TOAHMU M
prmep: Mo op COCTOAHMA KOMNpeccopa (OOSIsofL
s )

LLlaz 3: Onpedesngaem KoHmekcm (Asset-based)

BUSINESS GATEWAY ] COLLECT & ARCHIVE
Heat Exchanger Data

Teru 3aKkpennAtoTCcA 3a \
eaMHMLaMmn obopyaoBaHums
(Komnpeccop 201):

Asset-centric npeacTtaBneHue
AaHHbIX

c201 @Y

Pl Asset Framework

Pl Data Archive

J

[ INTERFACES J

: :
)= =) | ol

CONY\ROL

LAB, SYSTEWIS DIAGNOSTICS TABAZES MANUAL DATA

o=@ & v ®©) % =

VALVES HEx  TRANSMITTERS ACTUATORS TRANSFORMERS OTHER




Mpu : HUTOPWUHT TOAHMU M
prmep: Mo op COCTOAHMA KOMNpeccopa (OOSIsofL
s )

lllaz 4: BbinosiHAemM npo2HO3uposaHue omkKasa

BUSINESS GATEWAY ’

Pl Advanced
Computing
N ﬂorm(a [epesa OTKa3o0B \

Engine
3aHocuTcAa B Performance
Equations

Pl Asset Framework
Vs

Fault Tree

Pl Data Archive

OTKa3 3anucbiBaeTcAa B Pl
J Database kak cobbiTue Event

wbnormal Situation) /

[ INTERFACES

: :
)= =) | ol

CONY\ROL
LAB, SYSTEWIS DIAGNOSTICS TABAZES MANUAL DATA

e

O < » & w(©O) K =
1000

OTO, TRANSFORMERS OTHER

PUMPS  yALVES HEx TRANSMITTERS ACTUATORS




Mpu : HUTOPWUHT TOAHMU M
prmep: Mo op COCTOAHMA KOMNpeccopa (OOSIsofL
s )

Lllaz 5: Buzyanuszupyem pabomy komnpeccopa 8 PB
BUSINESS GATEWAY VISUALIZE & NOTIFY
The Right People

ﬂmsyanmau,m PacyeTHbIX \

AdaHHbIX N TPEHAOOB: .

Pl Advanced
Computing

Engine l

Pl Asset Framework - )

Pl Data Archive

[ INTERFACES |
5
f
ig e
DIAGNOSTICS TABAZES MANUAL DATA

o=@ & v ®©) % =

PUMPS VALVES HEx  TRANSMITTERS ACTUATORS TRANSFORMERS OTHER




Mpu : HUTOPWUHT TOAHMU M
prmep: Mo op COCTOAHMA KOMNpeccopa (OOSIsofL
s )

Lllaz 6: Yeedomnaem coomeemcmayrouwuu nepcoHasn s PB
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