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for Power Utility using UCA and Fieldbus
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Abstract - The UCA is a standard-based approach to utility communications which provides for wide scale integration
of functional areas including customer interface, distribution, transmission, power plant, control center, and corporate
information systems. Field devices in the power facilities require real-time communications, and they must be
interconnected into fieldbus. This study introduces a method of implementing gateway that interfaces UCA and fieldbus.
In this study, PROFIBUS and FOUNDATION Fieldbus are selected as candidate fieldbus protocols. Protocol interface in
the gateway can be accomplished by mapping objects and services of UCA and fieldbus. Most of the UCA's CASM
objects and services are directly mapped into those of the application and user layers of fieldbus. However, some CASM
services are not supported in the application and user layers of fieldbus. This study presents the method of
implementing those services. In order to show that the implementation of interface is possible, this study presents
pseudo-codes of interface program that maps the objects and services of UCA and fieldbus.
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Fig. 2 Physical configuration of communication network
in the small size facility
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in the large size facility
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Fig. 5 Protocol interface in the large size facility
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AX Tag PD_Tag B Tag
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CF AC Named Van:ablc
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co BOL DO Block
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DC EqRlg || Named Varnable
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Al Block/
Al Alert Analog
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1838 Named Vanable
Piglll || Named Variable
AO AO Block
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AISP AO Block
Sl DI Block
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SIG DI Block
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GretNamedVariableList
GetDataSetElementNames ¢ .a cavariasietts
Data Attributes
Sets |GetDataSetValues Read
CreateDataSet DefinceVariableList
DeleteDalaSct DeleteVariableList
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Table 5 Mapping of server model ~ server model
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A .
2 A 2ol 2873 He
P 3
i MHul FMS sM[TB
Server VED
Server |GetLogicalDeviceList GetOD
GetCapabilitics GetCapabilityList
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Table 6 Mapping of server model — association model

UCA CASM Ay 24 FOUNDATION Fieldbus
, ] B A
sy 28 A Fex SEAZ A
LEES FMS SM i FB
Associatoin Association
Association Initiate Initiate
Conclude Conclude
Abort Abort
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Table 7 Mapping of server model ~ reporting service
(event) model
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EventControlBlock NamedVariable
Eventlnfo NamedVariable
GetEventControlBlock Read
SctEventControlBlock Write
CreateEventControlBlock DefineNamedVariable
Report DeleteEventControlBlock DeleteVariableAccess
GetEventControlBlockNames |GetOD
EventNotification EventNotification
EnrollforNotification DefineEventEnrollment
DisEnrollforNotification Delete EventEnrollment

x 8 My ZH-Reporting Service(Report) 2@ 2| of &
Table 8 Mapping of server model-reporting service
(report) model

UCA CASM Ay w¥d FOUNDATION Fieldbus
il NA Efa SEAZE Ha
e 2 ©
S A2 FMS NE
ReportControlBlock NamedVariable
GetReportControlBlock Read
SetReportControlBlock ‘Write

Report |CreateReportControlBlock DefineNamedVariable
DeleteReportControlBlock DeleteVariableAccess
GetReportControlBlockNames ||GetOD
Report InformationReport

E: 9 M 2@ - Reporting Service(log) 22l of 2
Table 9 Mapping of server model - reporting service

{log) model
UCA CASM A¥ 24 FOUNDATION Fieldbus
AR
2 AR Fal= &AZ :]gz}
= Q
i A u] & FMS SNV| FB
LogControlBlock NamedVariable
GetLogControlBlock Read
SetLogControlBlock Write
R . CreateLogControlBlock DefineNamedVariable
epor DeleteLogControlBlock DeleteVariableAccess
GetLogControlBlockNames GetOD
QueryLog ReadJournal
EmptyLog Initialize Journal
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Table 10 Mapping of server model - device control
service{direct controf) model
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DirectControl NamedVariable
Device - -
GetDirectControlObjectNames [[GetOD
Control
DirectControlOperation 'Write
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Table 11 Mapping of server model - device controf
service(select before operate) model

UCA CASM A¥ 249 FOUNDATION Fieldbus
N ALB- 2}
p=R=) A S8 = &A% A
o
%5
Al B & FMS SM| FB
SBO NamedVariable
Device |GetSBOObjectNames GetQD
Control |Select Read
Deselect Write
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Table 12 Mapping of server model - device control
serviceltime activated control) model
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TimeActivatedControl NamedVariable
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= 13 Mef 29 - Device control service(device
tagging) 2@ 2| of =

Table 13 Mapping of server model - device control
service(device tagging) model

UCA CASM ¥ =d FOUNDATION Fieldbus

Zy A Eex $EA4AS AF&- 2} A %

TH REES FMS SM FB
Device Tag PD_Tag | FB Tag
Control -
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Table 14 Mapping of server model - muiticast model

UCA CASM Ay =g FOUNDATION Fieldbus

: A&7
A7 gz 2873
ges| 29 1 i
AlH] & FMS SM | FB

Multicast | SetDataObjectValues

: InformationReport
(unconfirmed)

CASM Ad 29 7184 local time& YEIWE Time =
99| M= DataObjecte] e F$et & 4 vk wel
A 71EH o2 Time 92 # 29 YeEhd DataObject 2
deo] Mu2E A& a8y oF Mujel tlupo]xe]
local time Fe}UlEE F7)3k AF17] HstdAM = & 15%
e F7F Aulart AFHo ok ik o]EL & CASM
Mul a3 Mul-Zetold E Ao g F AlAwizkel A
vl 27F oy, My Zdoju tjufols 2dl Yol A E
£ timeg ¥713 A17]7) f18te JRH o2 ALEEHE A4
zo)m2 Hrwse] FMSY A2 AZFde oide 83
g3te, FE clulolae] §8 T2 2o FriHoz FH
=]ojof 3hrt,

3 15 M 2% - Time 222 o &
Table 15 Mapping of server model - time model
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e P ]
R LBAE s A= AL A A Z
Al 2 FMS | SM | FB
Time Synchronization Indication
Configure Time Synchronization
Time
Request Time Synchronization
Request Time Synchronization Indication
Perform Time Synchronization
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wigel JhEd Riel AEHols We AAjHh
%%, CASM¥ FMSztel 23 “H“‘°l olFARA] e &
ol g e FHer MEAE FHIGE YES A
Aghot F7EAQ Adle] FEe MMS°11/~1 Agte A
Auls Hag MERE gk ¥ =RdME 2y Wy 5
e rEF w—7}i TESolof st P mEd zZtz gix
A A48 AdAstd dE#ola WHE J)&dtn, UnA
CASMS] Ay Xd3 vjupolx mdo] gt AMujx oy
R odelHy md g2 Fuid (1518 Hasr) wag,

4.1.1 CASM-FMS Mul2 =FH o5

CASMel| 23 wlgss FMS Mvul2E FMS7H CASM

9 FAMM2E BE 24 22 gl AY AT &

v ASolth. &, FMS$ MMSzle] $AAMuA7 g5

Aol B =2olA CASMI FMSS 3y WAL og
o)

o) F dAe o HeolEs o 7ledd

e CASM# FMSzZtel AA Zef2e) Ao tie ojH
R A FA2AA AR E AulaEe vy

o &g A FU2A AREH = Aol dis] Mu]x
ZenEE e £A45 i Wy

E: 3 18 DataObject 2 2] CASM-FMS o &
Table 18 CASM-FMS mapping of dataobject model

UCA CASM PROFIBus
Functional | 3% SEAZ AR 2 A E
Component | g a2 FMS PA
AX Tag PD_TAG / AF_TAG
EV ECB Named Variable
LG LCB Named Variable
RP RCB Named Variable
cF AC Named Variable
ARC Named Variable
BOP Named Variable
BOPrS Named Variable
Discrete Structure
co BOL Block Obiect
Discrete Structure
BOLS Block Obicct
d Named Variable
DC EaRte ||  Named Variable
ConCktjf Named Variable
Al Discrete Structure
Floating Point Structure
Bitstring Structure
Block Obicct
Acl Discrete Structure
MX Floating Point Structure
Bitstring Structure
Block Obijcct
mn Bitstring Structure
Block Obiject
Pfglll Named Varnable
AQ Discrete Structure
Floating Poinl Structure
Block Object
sp AQS Discrete Structure
Floating Point Structure
Block Obicct
AlISP Floaling Point Structure
Block Object
S Bilstring Structure
Block Obicct
. SIT Bitstring Structure
ST Block Object
SIG Bitstring Structure
Block Obicct
AS Ass.ocxa ContextManagement
-lon
E: 3 17 Device control service(device tagging) AftH
2ol ofg

Table 17 Mapping of device control service(device
tagging) server model

UCA CASM Ay =49 PROFIBUS
A1 AN Wz | S&AZ A2}
5 Ale & FMS PA
Device Tag PD_TAG / AF_TAG
Control -

4 oiggolg

3ZoE CASMAA ALste

F7F MBlA 3

Ayl LA o) 2

R sl fiste) ojEo] Z+Zr FOUNDATION Fieldbuse}
PROFIBUS-PAS] §&AF W A&AAFY ofd 2x
UCASH HEHAE 0188 M Myl XSst SUY T35 Yot o7

Object Class FMS Class Server Client
DataObject Named Variable m m
Attribute FMS Object /
Attribute
DORefercnce Simple Variable Name m m
Ancestry visible-string m o
Scope DOMAIN, VFD, CM
DataType Type Specification m m
Value Data m m
AccessControl Access Method
Deletable Deletable
LocalResource Address
Services FMS Services
GetDataObjectValues Read m m
SetDataObjectValues Write o o
SetDataObjectValues .
) . InformationReport o o
{Unconfirmed)
GetDataObjectAttributes ReadWithTvpe m m
CreateDataObject DefineNamedVariable 0 0
DeleteDataObject DeleteVariableAccess a 0
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o AW wige] tHEHY o ® 29 Foj
DataObject tiztolx Zdlof wtheh CASM-FMS wi® ¥
& 7]4¢3%). DataObject 8 Bz Hul dojget 5L
oAl E8s 975 dolgEe qia FAI olFE& X
e AA tintolx9) FAMEQ sdelth B 18AAE
CASM® PMSE DataObjectd ZFdhx £A49 ojgd
DataObject®] Auvj£o] o FMS AMulx= wjEdAE B
&k ¥ 18, 1994 “m"(mandatory) &2 EAE FdEL
Zad My 2ddi BERon FHF o Fg o

=HA

sy, "o"(optional) 2 EAE 5-& 1 8Eo] FHo
v e %A @obE 5]‘:— Mela Abgl g omidat
“c"(conditional) 2 EAE g
z7As A YRS 4”]?}‘1}.

CASMY DataObject A ;M2 FMS9 Named
Variable Aol &2 vh DataObjectd] AA &3
DOReference, Ancestry, Scope, DataType, Value,
AccessControl, Deletable, LocalResourcei= ZZ FMSe]
Named Variable®] 7}# o8 443 <! Simple Variable Name,
visible-string, (DOMAIN, VFD, CM), Type Specification,
Data, Access Method, Deletable, Addresss} 2 H o2 vl
g} o 7+&d DOReference, DataType, Value $452
Ae} FaleldEd EFE W& FEF ook &M,
Ancestry 4 & Awo] WAl FHEEo ok Tt

CASMl Al DataObject Edd AFHE Mulzde
GetDataObjectValues, SetDataObjectValues, SetDataObject
Values(Unconfirmed), GetDataObjectAttributes?} 2.9,
olge Z7 FMS2 Read, Write, InformationReport,
ReadWithType A8l 2% vigdg. a3y FMSE
CASMdiA 8338  CreateDataObject® DeleteData-
Object A¥l2& AF3A et wehA oz g AMujx
£ & DefineNamedVariable® DeleteNamedV ariable©} gt &
B9 MZE AMul2R FEHo o ok DataObject
Edo] AFHE Mul2E 7F&d GetDataObjectValues$t
GetDataObjectAttributes® WFEA] AMH g Felo|NE
2E FdE x|l g}

Z 1991¥ DataObject ol 4] A& &= MulA 710
GetDataObjectValues Aj¥j 2o tisted CASMI} FMSZhol
AMul2 ZEnlelde] A4S0 tig wis #elEo] vtERY
2ith. CASM2  GetDataObjectValues 18] FMSY
Read vl wisggch  GetDataObjectValues AH]&i
Request Ezju]E]H 9} Response L YTIEIBDE ¥3lo] =
At} Request e vlg]H 2] SpecificationWithResult e} a]
By BOOL g Zed &% Zvelarst 94 4
response+ a2} a) e o AccessSpeCification Parameter’} £
TEEAE Jeldo & TRUE #2 7FA¥ Responsetol
AccessSpecmcatlon Parameter® X 3§18l FALSE &
747 d z2eebA Wt CASME ListOfDataObjects=
FMS Read A ¥ 29 AccessSpecification Parameterel] o
Sded FMSolAe ¥4 HEA AR A7 AR
OD(Object Description)el Al A& #23, F  Index,
Variable Name, Variable List Name % 1 7MAE HZ
7455ttt Response+2] Value $4& 91oj& FMSE Data
of misBEr} Response-&= ©g AXRH oz 3= F 2
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§ 7o) Meso} FErh

® 19 GetDataObjectValues Aft}A2] CASM-FMS B &
Table 19 CASM-FMS mapping of getDataobjectValues
service

Service! ™MS Ser Cli
GetDataObjectValues Services/Argument/Results ver  nt
Reguest Read Reguest
SpecificationWithResult  SpecificationWithResult m o
AccessSpecification Parameter
= Index, Variable Name,
Variable List Name
Read Response
AccessSpecification Parameter
= Index, Variable Name,
Variable List Name
Values Data m m
Response- crror code ¥#&

ListOfDataObjects

Response+

ListOfDataObjects

T 18¢] SetDataObjectValues, SetDataObjectValues(Un-
confirmed), GetDataObjectAttributes Mu]A% H19ef

Eld  GetDataObjectValues ABj2s} g 9o
CASM-FMSZtel o33 #AE HAY 4 Aoy, ol o
g A Age ZFuE® 518 FxIs) gsnh

CreateDataObject M a2 FMSe] g5 # & A&
2M F7t2 FEHolol & Mulzoln, B AFdME
DefineNamedVariable®] 2t ol§o s ZFEEY. 71 A
el FE wyge 4124"0 Yissgyg, T 204w
CreateDataObject Anj 29l CASM-FMS o3 ##A 7 e
U don, FelA BiEnket 2ol CreateDataObject®] &
gojglr el 442 DOReference, LocalResource, Type:
Y2y FAE FEEE FMS AMdj29] ObjectName, Address,

TypeSpecification®] 134 ©t}. CreateDataObject A ¥ 2&
29A &FEE ol glem® Null #g& ZHAH,
Response~-& ®lg] AAHE o8] = F HF§ 3ol M
Ao Sgddn F72 FEFYoF &= DeleteDataObject
AMulax ¥ 209 UEbd CreateDataObject A Bla9l 722
WA 02 CASM-FMS7Zhe] o3 #AE H4A3Y ¢ e
o, olo e A g HA HunEH (1518 Fxd
7) wpghoh

.l\‘ IH

E: 3 20 CreateDataObject A8 A 2| CASM-FMS off &
Table 20 CASM-FMS mapping of createdataobject

service
Service: FMS s Cli
CreateDataObject  Services/Argument/Results erver Client
DefineNamedVariahle~
Request
Request
DOReference ObjectName m m
LocalResource Address m m
Type TypeSpecification m a
DefineNamedVariable-
Response+
Response
Null Null
Response~ crror code BZ




¥ 2¢] YEld wiel Zo] DataObject Tiutolx nwlo
DataObject @~  o]9]o)| Deviceldentify, DeviceModel,
FunctionalComponents S 2 €8 EF3rt. Devicelden-
tityt= [structure, Data type® 7}2 DataObjectel i3
g1t} Deviceldentityr &4 DI & o]& o3
NamedVariableo] %o} 39 FMS® Trecord, Data
typeZ 7}& T} DeviceModel € 'structure; Data typeg 7}
2 DataObject] "I =™ FMSQ Trecord; Data typed
7t3ch FucntionalComponent €A Tstructure, Data type
% 7}2 DataObjectel = =™ FMS9

=

types 73t}

Trecord; Data

® 21 GetDataObjectvalues AHjA  F&of cff 3t
CASM-FMS of T o| g[AlzmE
Table 21 Pseudo-code of CASM-FMS mapping im-~

plementation for getdataobjectValues service

// UCA, Ficldbus Data structurc® A ¢l
DcfincDataStructure();
/7 dlolE & F£A8 Wtz 7|ty
While( 'DataReceived() )
WaitforPDU(),
/7 R Erel Anls #1)
CheckHeader();
CheckService();
// UCA=IA %Efﬂf_i’—_ HEste Ay
if ( SenderNetwork == UCA )
// A% ¥ UCA Alul 2o s s FMS Alvl~ AA
FMS_Service = Check_UCAServiceType(),
if { FMS_Service == “Read” |
// CASM iejulel® Q144 FMS Q4% Hg
FieldbusObj.Read = UCAObj.GetDataObject Value:
/oA A AEE Yt s Al Anlas BF
CallLowerLayerService(message):
}
// "Read"Al 8| £7F obd 749 sy X2~ A
clse {
Results = ProcessData():
ReturnToSender(Results);
}
)
// Mrw Aol UCAR H@si= AL
elsc ( SenderNetwork =~ FMS )
// TMS Aful 2ol dis s UCA Aulx A3
UCA_Service = Check_FMSServiceType();
if (UCA_Service == "GetDataObjectValue” ){
// TMS Zulgld 2145 CASM 2U+s A9
UCAODbj.GetDataObjectValue = FicldbusObj.Read;
/7 UCA PDU BEF ¢ UCA Myl: +y
CreatcUCAPDU(message);
CallUCAService();
)
/7 "GetDataObjectValue”" A Bl 27} obd 7% dlld Lz AlA g
else {
Results = ProcessData();
ReturnToSender(Results):
}
}
/AU ARE $ARE A
ReturntoSender{(Results);

® 21e
FMSzte} vfgo] dalz 784

¥ =AM AlAE= UCA CASM3 gew~
F AL Bl

UCASH IEWAE 083 XY Mol XSS SAY 75 wol ol

1 #3to,
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CASMSe] AMHl~ & ¥ 199] yehd GetDataObjectValues
Ayl 2o WP AAE FHE7] AT AR = (Pseudo-code)
& AAEHTE & CASM-FMS AMujAz7te] gz e
WHow FEE F gt
412 CASM-FMS o & 2 2|3t FI} MulA 33
CASMel Ad oigd=2 &= FMS A8lxE FMS7}
CASMAlX 8738te AMEl2E ATsFA Eie 2o
o, o] F MulAE F7E TFEEHOoF Frh B Ao
+ CASM¥ MMSzTHe] migsles Mu|AE #Hug 3he
MMSol M A Fsts AMu2§ FMSo F7FA71: e
ARG B =R CASMT FMSS wjde 93 &7}
Ml 28] FE-E oo A §AE F3to sled
o AMulx ZEujElHe] mE AMu|A wEnEe Ao
e ASN.1 A9

o ZHolAE-AH DA @ Aua FEe iz

= 24
gZele F7F Ava THEe dEAHY 42 4113
of 4§ A Al® DefineNamedVariableol wgt Anj~ &

71« %t} DefineNamedVariable A8} 2
9} CreateDataObject A 8] 29} v g},

= CASM

[e]
TRd

x 22 Definenamedvariable AMujA2| Z2|o|gjs o)
Table 22 Primitive definition of definenamedvarable
service
Parameter Name req res
.ind .con
Argument M
VariableName M
address M
TypeSpecification U
Result(+) S
Result(-) S
ErrorType M

¥ 229 %= DefineNamedVariable Au)2¢] Zajn|€] 87}
Aolse] 9t} req¥t .ind= ZZ request®} indication €]
WEl g XA Y, res® con® 72 response$t confirm
ZEn el g vebdich ® 22904 M(Mandatory), U(User
Option), S(Selection) & Z}7 &% setvlg ARy g
g, ALR 2 8 kel g o)ml gt
e U5 (Argument): ©] Fe}vlE & DefineNamedVariable

Mulz g dg dgd & 24 ddnHES

A4 gt
- ¥ Fo)E(VariableName): ¥ 40]5& VFDoA W

AAE FUA A s o852 AAZY.
- Z1';"(::1ddress)' \_-’F 7—'15419] Fx ».*6‘° L}E]"’“C]' o]

£5E ‘i‘i-r°ﬂ CH@ 7]% e AF F2E Ygdo
ghep o) sje) F27) o] Y& EEI Y8 wa
O 25L& VFDY A 9xE &gdrn)

- &8 A A(TypeSpecification) : ©] Fetu]el= A Hxpa}

olt}, o] AHosE W (Named Variable) 74| 2]
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"}E}"“‘:} Ao didk dde i A A

g 539 ATEG

k2 23‘{:‘ E 229] yEld DefineNamedVariable A H} el
3 Telu| el & ASN.1(Abstract Syntax Notation-1) %<
of wit 7153 Ufojth BN Z+ Ae Mujxe EZn)
gl Eo] we} request(indication)®} response(confirm)©& & T
Balgen 7 =Z2vjgRe £42 $9 IHyny =R
o &A7 Fdst E 24y B =84 AME=
DefineNamedVariable A8l 27} A4 2 F8E + d&
Bol7) $3te] A A% 9 At Z = (Pseudo-code) o]t ThE
7} Rl 2EE FUd3 o g FEE ¢ 9.

Y £48& Aot

o Z B (Result+): A (+) Fetnlgls HulAs 239 A
TE Uit 434 e Muiz 53 g
HE AgsA &=

o A3 (Result-): AI}(-) ﬁ%a}uIH% Avlx e A
£
3

lﬂ l'vlﬂl L r'lm m]o

e o

E:d 23 DefineNamedVariable2| ASN.1 A 2|
Table 23 ASN.1 definition of definednamedvariable

ASN.I Z 9
DefineNamedVariable-Request = SEQUENCE {
variableName [0] ObjectName
address {1] Address
typeSpecification [2] TypeSpecification OPTIONAL

)
DefineNamedVariable-Response = NULL

42 CASMZ} Ho A AlEXH So| olejmolA

¥ HoME CASMY tutel2 mdd Ay 2y 7HE
g e AARAAZ R MBHE RES Ui wE
HE 7ledrh dEWA AlSRAES HEHE SEAF
2l FMSQJ delefds P& adlz 2y wiZd HAAH
o2 doje¥En MY wE& FMSH tis) ol Fojxith
x 3°ﬂ 719 uiet Zo] CASMeo] HF=uv 29 ALEAA
Zo 2H ofP=EEs BEL DataObject Hulels =d 7}
%ol FC(FunctionalComponent) Z#e] A& AX(Access),
CO(Controls), MX(Measurements), SP(Setpoints), ST(Status)
¢} Device Control Service(Device Tagging) 229 Tag
Maolrt, 2 HerMg o 7h&d MXAHAY il
Al(Analog Input)ell didted CASM™ Ab&zbA 2o wig
He 7]}

B oz miPe] dAE FEE F USE HF7
A AAZEE AAGT e AANER FUdE Yoz
Wy AAE ARE + Aen, g @ FAT AEE
FaF#1s]e ettt gl

FC A F= tntelae] FEAQA 715 &d F7
q4¥ 7= E}EJ DOelt} o} 7hewl MXE &FAA, £ &
Mul29] fHgte s ALEHE ofdRa HolHEE YEY

7] A8 4%%‘:}‘ MX 7} dl AAEAST vy e AH
o= Al7Zb 9ok ¥ 250E CASM¥ FOUNDATION
Fieldbus®] AFE-2FAZE 7hel AL ufsy #AI7} Yebyt ot
AlE o2 948E& Jehdiv], CASMA AlS] AA
Zdz7te velllE i(IntegerValue), f(FloatingPointValue)
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= 24 DefineNamedVariable &7} A{B]A &0l of
gt oAtRE

Table 24 Pseudo-code for implementation of
definenamedvariable service

else(

}

{

)

}

Hodde] AU
While ( communication != ENABLE )
Waitfor_InitiateService();
/7 A= =4 Wzl sIcHY
While ( Check_buffer() ){
primitive = Retrievelleader();
data = RetrieveData(),
//FAE ZulEl Bt confirmU A #<)
if ( primitive == “confirm” ){
/EHARTE (Dol Muix F8
if ( result == "yes” )
Terminate_Service();
/e ARIt (Held L HAE
else CallError();

//dlelH 8 g

} // end of While

2] B

/HolE % AN - Wl A2, ¥ AF

make_VariableName;

make_Address;

make_TypeSpecification;

FAIBH| HA ¥ request LjvjElB A
SendDataToBuffer();

SendPrimitive("request”);

/A" Ze vl B} indicationg! A #<)
if { primitive == “indication” ){
/AElA 8 - aFE Fahd AR PFA
Check_Object();
/A Fad Eerh flohd W Ay
if ( Object == "absencec” )

make_Object,
// dele BE&

SendDataToBuffer();

SendPrimitive("response+");

o

a1 BlHo AG F $H(+) ZYvlEE dF

/(=) EZeulEle A
else SendPrimitive("response-");

E: 4 25 Al 22 A2] CASM-FOUNDATION Fieldbus

s

=5 g

Table 25 CASM-FOUNDATION fieldbus function block
mapping of Al class

DataObject Class

FB Class / Object

t}

Name

AX{ Al Block
i OUT with SIMULATE = disabled
f OQUT with SIMULATE = disabled
a Alarms

Alert Analog Block
TimeStamp




ﬂEL“E“ z}7 FOUNDATION Fieldbuse 71%
Al 222 QUTLo=Z dggc) ojw wiidse
-4‘1—0“}‘1 SIMULATEY disabled® A& "} £33 28
AE go] W SEY BNLH, FRHEAEH F&
E}LH a(Quality)= Al £2¢] Alarms® vjH €} djo
zxog AANE AZLE YEhd e t(TlmeStamp): Al
*—éa—i"ﬂ A7+g vERE dxe geteest g7l “H%C’ﬂ
Alert Analog 289 TimeStamp He}m]e} 2 wf Bt
AI= FOUNDATION Fieldbus 71% &89 Al &%
AlertAnalog £2¢ 7% E5d wigd

o
A}

E

)

b

[T

x 26 Al Z&i A2 CASM-PROFIBUS-PA af &
Table 26 CASM-PROFIBUS-PA mapping of Al class

DataObject Class
PA Object
Narme
Al
i Discrete Structure
Valuc
f Floating Point Structure
Valuc
q Status
with Block Object BYTE #2 - 02
BYTE #3 - 01
BYTE #4 - 01
t Bitstring Structure
} Value
T 269= CASMT PROFIBUS-PA2] AM§2MAHE Zhel

Al "9 @A JERG Aok Als AAE<d dely ghel
Aagolzl AdlAe whel Discrete Structure T
W5 1, g Y Discrete &
= Floating Point Strucutre®] Statuse] mjHgch ol
Block Objecte BYTE #3 = Ol{lnput), BYTE #4 =
0l(Analog Input)e & A& =tk w3 TimeStampE eb
7] 93 ti= Z71#<Ql Bitstring Structure® A ojdted 2
Bitstring Structure® i3 g}

F 2790F CASMe FC 7h2d Al$t FOUNDATION
Fieldbusel 71% B2 vigel i3t oArtzs A4 4&
A A sHgich UCAS) CASMa}p drwz AbgaAFe] o3
o AAHoeg FRAsE AS, ALAAZANE CASM
o ‘i ) ulwe =ysiA =ln2 UCA £+ JEn 225
& 1?} o ]Eia "dewa £ UCAY dHolHIo =R
2 FAYe FasAd e ARE wHse

Floating Point Structure®

—

F A7 AR

[&)]
wy
i
%2
+

s}
ol 6%91 paselol sie 447 54 8

sfojof @oh webd WE rjupol £Ee) F
AT Ay 98 AQENT e
@b B AFAE WH AvlelA 47 QA

2 gyl RS SAY P wob o7
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B 27 Al HH ofE o tiE AMAE

Table 27 Pseudo-code for mapping of Al object class

// UCA, Fieldbus Data structure® <1
DefincDataStructure();
// HolEE Y wrhx vy
While( 'DataReceived() )

WaitforPDU();
/7 el e} Afula gl
Checklcader();
CheckService();
// UCAAM "ovra digste A4
if ( SenderNetwork == UCA )
{
// REHE oy

// A% dolE 7t Al R BAERQ H$

if ( UCAObjType == "Al")

{

if ( UCAObjDataType == "INTEGER")

FicldbusObj. AlBlock.OUT = UCAOBbj.AlLi;
clse if ( UCAObjDataType == "FLOAT")

FieldbusObj. AIBlock.OUT - UCAObj.ALf;
FicldbusObj.AIBlock.Alarms = UCAObj.AlLq;
FicldbusObj.AlertAnalogBlock. TimeStamp = UCAObj.ALt
// Al block® SIMULATE st2}v]e{ & disabled? 4%
FicldbusObj. AIBlock. SIMULATE = disabled;

/e B doeE deda 2o FA
CreateFieldbusPDU( FicldbusObj );
Results = SendPDU( “FIELDBUS”, FicldbusObj )
}
// Al LEAEZ} obd A8 ot Y
clse
Results = ProcessData();
}
/o AE At FA
ReturntoSender(Results):

A% 3 A% % 2
W A

i Az RIS A BY FAY
s 2e] olE 1¢ o2
o
%

Istojol & Abkl UCASH ¥
l*ld?&ﬂ}

Aol M fé’:é}—t— el /9 HevAE 7k
s AN Aol HA zw]?q]xqgi g we A
He4e Holi glE PROFIBUSS 3 2o nlFx 6N

Adre] ¢E sl oz del AEE HoZ diEy, 7+
w2 AR 27148 Bolx v FOUNDATION Fieldbus
g Y gdeg UCAY Ze=wizo glejso]s ek
AA st UCA® 9=w28 Egste 29 AHgast
UCA 870 733 &8 Z2M2e Juxo 38
Az ALAASE Z2EZ 2AFHLZ AR A2 H
ojob #r} E AFE %slod AAFE UCA-ZEH2 QAH
HolA wpete A My ARV} SIRAZY BAY Z
2599 BAgel UCA AEAAZANA AFate Ml
g o] R3le] S8 TIANAE FEE F AT FAEE
A F g ot

Yew2rt UCA % vEedad vz 449 + 9
oW B3 Arwe THE folsd otk oy =
W29k UCAE M2 Holgd BA%W 728 741 UH
w3t UCAY CASM ZZEZL S 8AF2E MMSE
AbgEm ey, Beas SEAS o8 FHeR
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AEAAZE Bt 917 WEC UCAES Zrnlxg
SEAFT Ex AIEAAZY o= FZozwl uPs=
AL BrbsEth weld B A F A s UCAY

e Y oo
i rle

2o QEHo) AT (1) vz g8AFZoE 7
H wEol 7hEd RE, () SE€AZE AY w5z
GOt ALE A Sl Pi o g shed B2, (i) SEA
ZH AL EAAE FE A= 74] o8% wgHz g B
oz T mj@dwets AAsgct w3 olzd o
Be] AAZ FEE 9\1% Hol7] $3 Aalz=
(Pseudo-code)& Al A8} o}

2 AT diae Fug wd Mule UCAS 5
g AE3 Aus ?3‘?3}5\: ] u2 g8dg £ 9 0]
oty $x, 7lx A

o
mj

o ‘; O‘N'

X

]

pod

N‘; %
N

ol

$o RE 33 Auld) 283 £ o] T o} 4ol
W@ F EH7t he 2 Ao AgEc B AFNE

UCASH B=u28 S5y A% 718 $aue AAa3
ou, 2% MAZ UCAS BEH2gE H2A7: Aol s
g HAR MY N F& AT FAHolo ¥ A
o},

Jh

zarel 2
¥ ATE 1989E HFHHTAY A Qo] oate] 7]
20938 $FATL FROR S49E ATZA, A
¥R ZAEFUTH(FA NS 98-080)

il

o2 3

[1] Introduction to UCA version 2.0
[2] UCA Profile Specification, Version 2.0
[3] UCA Common Application Service Models(CASM)
[4] Generic Object Models for Substation and Feeder
Equipment(GOMSFE)
[5] IEC 870-6-503: TASE.2 Service and Protocol,
Version 1996-08
[6] IEC 870-6-802: TASE.2 Object Models, Version
1996-08
{7] IEC 870-6-702: TASE.2 Application Profile, Version
1996-08
[8} ISO/IEC 9506 Manufacturing Message Specification
[9]1 KS 2] A3t Al=w -4t WAz A,
THEFEY
[10] DIN 19245 PROFIBUS Standard
[11] PROFIBUS-PA Protocol Specification Version : 1.0,
1.2.1995
[12] PROFIBUS-PA Profile for Process Control Devices
Class B
[13] FOUNDATIONTM Communication Specification
Release 1.0
[14] FOUNDATIONTM Function Block Application
Process: Part 1 and 2 Release
[15] £43% 9 49, UCA(Utility Communications
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