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PREFACE

This manual describes the internal logic and method of operation of
the System/370 Energy Management System. This manual is to present
information o the Program Support Representative, Systems Engineer,
and sSystems Programmer who maintain the system. The reader should be
familiar with *the concepts presented in the following rrerequisite
publications:

IBM System/370 Energy Management System General Information
Manual (GH20-1496)

IBM System/370 Energy Management System Program Reference Manual
(SH20-1742) ’

IEM System/370 Energy Management System Operations Guids
(SH20-1743)

IBM System/7 Ensrgy Management System General Information Manual
{GH20-1495)

IBM System/7 Energy Management System Program Reference Manual
(SH30-1040) '

IBM Syst=m/7 Energy Managemen* System Logic Manual (LY30-0105)

IBEM system/370 Special Real Time Operating System PRPQ
Descrivtion and Operations Manual (SH20-1773)

IBM System/370 Special Real Time Operating System PRPQ Systems
and Logic Manual (LY20-2228)

IBM System/370 Display Management System PRPQ Systems and Logic
Manual (LY20-2227)

IBM Sys+tem/370 Display Management System PRPQ Description and
Operations Manual (SH20-1745)

IBM Energy Management System Generation Manual (SH30-0108)

S/370 Logic Manual Licensed Material - Property of IBM
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CHAPTER 1. INTROD UC TION

The System/370 Energy Management System is a computer program system
designed for use by the electric utility industry. It automates the
monitoring and control of elactric power generation and distribution.
While it does not remove the need for human operators, it does ease

the load by presenting the information needed to control the energy
system. The System/370 Energy Management System can, through programmed
data monitoring coupled with programmed power generaticn and
distribution control, improve the security of the power network and
reduce the cost of power.

The System/370 Energy Management System is dependent uron one other
program product and two program RPQ's for its operation. The tirst of
these is the System/7 Energy Management System Program Product which
operates within a System/7 and interfaces with the IBM 3707 Remote Data
Acquisition Control Station and any data or control pcints that may be
attached locally to the System/7. The Energy Management System utilizes
a data collection network consisting cf one or more IEM System/7
computers and a variable number of IBM 3707s with associated common
facilities. The System/370 and System/7 Energy Management System
Program Products contain programs that provide an Energy Management
System interface between the two types of computers.

The primary operator interface is through one or more IEM 5985 display
stations supported by a Display Management System Program RPQ. This
device displays information in color to the operator. Information is
irput to the System/370 Energy Management System through a
typewriter-1like keyboard and an additional group of key switches, all
part of the 5985 display station. The System/370 Energy Management
System contains display definitions which are necessary for normal
operation. Other definitions are dependent upon the power network to
be monitored and therefore must be defined by the user.

The other program RPQ which the System/370 Energy Managemsnt System is
dependent upon is the Special Real Time Operating System which satisfies
System/370 Energy Mangement System's needs for the following realtime
functions: ,

e Data base definition, initializa+ion, and
management

e Asynchronous tasking
(independent)

e Time dependent task
creation/queuing

e Realtime message
handler

e Duplicate data set
support

e Data base

logging

The Special Real Time Operating System enhances the 0S/VS1 services to
support real+time applications. The services provided by 0S/VS1 are
still available as a program or system of programs which utilize the
Special Real Time Operating System. In some cases, the tunctions of
the Special Real Time Operating System are similar to those of 0S/VS1
when it performs through the Special Real Time Operating System service
which is tailored to the needs of a realtime application.

Licensed Material - Property of IBM , Introduction 1-1



Facilities are provided to execute user-written programs in the computer
with the System/370 Energy Management System and to use the data that
is collected by the System/370 Energy Management System.

1-2 S/370 Logic Manual : Licensed Material - Property of IBM



CHAPTER 2. METHOD OF OPERATION DIAGRAMS

The following diagrams present the functional flow of the System/370
Energy Management System. The first overview diagram (2.0) shows the
major subsystem in the system. Each subsystem box has a diagram number
to provide a reference to the subsystem overviews. The subsystem
diagrams use *the same format to show the overview of the tunction and
to reference detail diagrams.

The detail diagrams describe the specific functions, show specific
irput and output items, and refer to other detail diagrams. Diagram
1.0 explains the symbols used in the detail diagrams.

Data Flow or Reference

Data Flow or Reference

Control Flow

Control Flow

Pointer

Offpage Connector

On Page Connector

Display

Online
Storage

Document

00|

DIAGRAM 1.0: Legend

Licensed Material - Property of IBM Method of Operation Diagrams 2-1
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<
8/370
Energy-
Managment
System
2.0
Initialization Data Supervisory Automatic Economic System 370/ Energy
Acquisition Control Generation Dispatch System 7 Management
Application Controt Control Interface System
Application Application Support,
{optional) (optional)
2.1.0 2.2,0 2.3.0 2,4.0 2.5.0 2.6.0 2.7.0

DIAGRAM 2.0: System 370 Energy Management System Functions
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Initialization,

Initialization

Pre-Checkpoint

2.1.1.1

Post Checkpoint

Initialization

2.1.1.2

DIAGRAM 2.1.0: Initialization Functions

2.1.0
Energy Energy Automatic Economic
Management Management Generation Dispatch
System Display Control Control
Initialization Initialization Initialization Initialization
2.1.1 21.2, 24.3 2.1.4
Phase 1 Phase 2
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input

Output

Data base
arrays

TAS7COMM
CASCAN
CASYS
CAPLNAME
CAWBNAME
CAWBCONF
TAS7HIER
CARCB

I: Process

N

oW

© o N o o

1.
12,
13.
14,
1.
16.
17.
18.

If second PATCH, then
Initialize system task structure.
Invoke phase one Display Mgmt initialization,

Obtain space for the fixed system control and
work space.

Initialize fixed system control space.

Initialize fixed system work space.

Issue entities for all status items.

Initialize all §/7 support control and work space.

Invoke phase one supervisory control
initialization.

Return to Special Real Time Operating System.
Page Fix all items in page fix array.

Invoke phase two Display Mgmt initialization.
Initialize CAPLNAME array.

Invoke the S/7 1/O processor.

Vary the S$/7s in service.

Initialize wallboard arrays.

Event the initialization completion.

Return to Special Real Time Operating System.

Data base
arrays

TAS7COMM
TAS7HIER
CASCAN
CASYS
CAPLNAME
CAWBNAME
CAWBCONF
CARCB

DIAGRAM 2.1.1: Energy Management System Initialization

INL 49
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EXTENDED DESCRIPTION

Notes Modules ‘Diagram

1. Initialization is performed in two phases. - One before and one after the RESTART WRITE
2. PATCH all energy management tasks with program DOMCTCBI
3.  PATCH DPOIDISM
4,  Called subroutine DOMTP1IN
5. Called subroutine DOMTPTIN
6. PATCH DOMTSINT

" This program is. DOMTRESI PATCHed by Special Real Time Operating System as directed

through the job step input stream

7.  Called subroutine DOMCSENT
8. PATCH DOMTINFO
9. 'PATCH DOMCINIT
11.  PATCH DPPPXFIX Special Réal Time Operating System program DOMCINIT 2112
12. PATCH DPOIDISM
13.  Call subroutine DOMTAPLI
14, PATCH DOMTS7I0 DOMTS710 26.3.0
15. VARYS7 macro from subroutine DOMTP2IN
16. Call subroutine DOMCUBIN
17. SCEVENT, type=system

DIAGRAM 2.1.1

INL 49

1¢ 3sndny peiepdp
0-9222-0ZXT 30 @&8eq

.
.

,929£-OZNT

9L61
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DOMCSTAE
load module

2.1.1
Process

Data base arrays

> 1. Load system STAE processor.

OCutput

CARCB
CANALOG
CANAME
CASTATUS
CACOUNT

DOMTPSUM
load module

> 2. Resolve required CARCB addresses.

Events
log file

> 3. Build the point summation table.

4. If new events file then build the new events file.

{

:> 5. Build the events control table.

6. Return to Special Real Time Operating System.

DIAGRAM 2.1.1.1: Phase One (DOMCINIT)

CARCB array
TCANALOG
tCANAME
TCASTATW
TCACOUNT

Events
log file
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input

Data base
arrays

CARCB
CANALOG
CANAME
CASTATUS
CACOUNT

2.1.1

Process

¥

Data base
DACOUNT

Data base
CARCB

Database
array
CARCB

Events
file

. Resolve required CARCB address.

. If system restart, then —@
. If data base refresh, then

. If pulse counter data, then log DACOUNT.

. Queue AGC processor.

. Log the CARCB array.

. Return to Special Real Time Operating System.

10.

Output

>

CARCB array

tCANALOG
TCANAME
TCACOUNT

Data base
DACOUNT

Data base
CARCB
array

Reinitialize the CARCB array.

Rebuild incore tables based on
current contents of events file.

If pulse counter data present,
then estimate and log pulse
counter data for down time.

DIAGRAM 2.1.1.2: Phase Two (DOMCINIT)

Data base
array
CARCB




6-C NG| J0 Aliadoug — jetisie|y pasuadiT]

Input

DASTATUS
CASTATUS

Process

>

DIAGRAM 2.1.1.2

11.

13.

Output

Rebuild CASTATUS array.

DOMCWSTA

>

l

Reissue all necessary alarms.

DOMCIALM

<)
<)

Return to Special Real Time Operating System.

CASTATUS
array
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EXTENDED DESCR!PT!ON

Notes Modules Diagram
DOMAEDCI 2.1.4
DOMALFCI 2.1.3

DIAGRAM 2.1.1.2
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Output

2.1.1
Input I Process
1.
Input patch list ™~
Patch parm list e 2,
AID
DCE
XCVT
EMSCVT
CASYS
3.
4,

If DCEUSER field is zero retrieve area to be used
for Control Element Address Table and zero area
just retrieved.

If DCEUSER field is zero then place address of
Control Element Address Table in DCEUSER
field.

Turn on background lites for system defined _

program function keys.

Return to system.

v

Control
element
address
table
(CEATAB)

Display
Management
System

DIAGRAM 2.1.2: Energy Management Display Initialization
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

A

This function is executed whenever page one of the sign on display DOMDSGON is requested on the screen

1. The Control Element Address Table is used to hold pointers to Remote Control Element areas (RCE) for
functionally distinct display areas (i.e., alarm, events, sensor based data, etc.)

2." The CEATAB is pointed to by the DCEUSER field in the DCE

DIAGRAM 2.1.2




|enuey 91607 QLE/WRISAS  bL-Z

INGI 0 Aliadoud — [eludlepy Pasuadl]

AALFCODR

2211

Process

AILEINIT

-
—

)
[§8

AlO000ONG
AIOOOONT

>

AIOONNCL

3 -

- i

AAOINGEN

Item name
of generators

AAOQOINTL

Item name
of tie lines

AAOINNCL

Item names of
nonconforming
loads

AALFCODD

AILFCINT

-

T T

Output

1. If AGC initialization has been done since last

restart issue system message and return.

AATLFCIC

2. Initialize arrays used by AGC.

> Accumulated

3. Patch DOMALFCB, the AGC cyclic processor, at
the specified internal by use of the PTIME macro.

DIAGRAM 2.1.3: Automatic Generation Control Initialization

AGC
commands

AALFCOUT

—™>| AGC output

table

AAACTADR

'> Analog input

data addresses

AAOTEDCA

> Automatic EDC
output table

AALFCODR

> AILEINIT

DOMALFCB

Return

AIEDCINP

AILFCSSP

) )

))

AIOOONPE
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EXTENDED DESCRIPTION

AIEDCINP = 0; EDC output not available

AILFCSSP = 1; AGC suspended

NPE = NG + NT + NNCL; the number of elements in the power vector is equal to the number of generators
plus the number of tie lines plus the number of non conforming loads

Notes Modules Diagram
0. DOMALFCI is PATCHed by DOMTAGCI during post checkpoint/restart initialization after the first scan
has been processed
1. AGC initialization has been done if AILEINIT is non zero DOMALFCI
2. AILEINIT = 1; AGC initialized DOMALFCI

DIAGRAM 2.1.3




fenuey 060 OLE/WaISAS QLT

NG| $0 ALiadoig — elialByy Pasuadl

Input

)
1l
/)

{f

)
(

AALFCODR

2.2.1.1

l Process

AILEINIT

>

AIQOONT

AIOONNCL

L{
{

AIOOOONP

AAEDCODD

AIAEDINT

AICEDINT

(

1

2. Compute # rows in BleN matrix.

3. Deaétivate EDC.

4, Initialize complete EDC output tabie.

1. 1T AGC initialization incomplete issue system

message and return.

5. Initiate cyclic patches for automatic EDC'’s.

6. Initiate cyclic patches for complete EDC's.

7. Show that EDC initialization has been completed.

DIAGRAM 2.1.4: Economic Dispatch Control Initialization Program

Output
AAEDCODD
e L
> AIGONROW
= =
g AIEDCSSP
AAOQOTEDCC
DOMAEDCB
DOMAEDCB AALFCODR
AILEINIT
3
Return
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EXTENDED DESCRIPTION

Notes Modules Diagram
0. DOMAEDC! is patched by DOMTAGCI during post checkpoint/restart initialization after DOMALFCI
has been executed
1. If AILEINIT = 0 AGC initialization is incomplete; if AILEINIT # 1 multiple initializations of EDC are being DOMAEDCI
attempted
2. The number of rows in the By matrix is equal to the number of generation plants + the number of tie lines DOMAEDCI
+ the number of non-conforming loads
3.  To do this set AIEDCSSP to 1 DOMAEDCH
5. PATCH ID = 1 for automatic EDC DOMAEDCH
6. PATCHID = 2 for complete EDC DOMAEDCI
7. To do this set AILEINIT =2 ~ DOMAEDCI

DIAGRAM 2.1.4
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Acquisition
2.2.0
Time Data Base Vary Points Receive Power
Sychronization Logging 10/Out $/7 Command Configuration
Service and Change Coneat
Data Base (PCC)
(DOMTVDB)
2.2.1.0 2.22 2.2.3.0 2.24.0 125 2.2.6.0
INIT Scan Vary Scan Vary Conf pcc pcc
Macro Macro Macro Pracess Display
Control
2.24.1 2.24.2 2.24.3 2.26.1 2.26.2
VRPT
Scan Paint Scan Pulse Counter Performance Status
Pracessor Summation Desplay oy og Log
Contral .6.1.1
2.2.1.2 2213 2.23.1 2.2.3.2.0 2.2.3.3
Data Sean Buili Scan POC Performance Perfarmance Performance
Conversion Status Exception Hieraichy Loy Cycle Log Retrieval Log Display
Processing Tablo Processing Processing Progessing Contral
[ i
2210 2.2.1.1.3 2.2.1.1.6 2.2.3. 2.23.2.2 2.2.3.2.3
Analoy Pulse
Data Counter
Donversion ata Porfarmance
Conversion Loa Retrieval
User nterface
2.2.1.14
2.2.3.2.2.1

DIAGRAM 2.2.0: Data Acquisition Functions
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1nput Process Output
CADBIND b —

A. Is this a poll overload? —YES— DOMTWRKA
—! DBCLOSED | ——+—————P 1. Is data base locked? —YES—
2. Lock ‘consistent data’ resource. > CDLOCKA
m 3. Lock ‘real time data’ resource. RTLOCKA
1
DOMTCONN
4. Convert RDA data. “
DOMTWRKA 2.2.1.0
5. Unlock ‘real time data’ resource. I S7COMM
ADRIND [——-—b 6. Is this an initial scan? —NO—
' 7. Update scanning bit in S7COMM. > SCANNING
ANYBUFCT —_—"[___'l__ > 8. Have all active S/7’s reported in with their initial
| scan? —NO— W@
RDA : l 9. Initialize AGC/EDC via DOMTAGCI. .
I 10. Allow user to initialize his functions.
Scan ID —"——-r——'—-—! CADSPA
W 11. Update scan performance array. >
CATIMES
12. Update CATIMES array. J>I

DIAGRAM 2.2.1.1: Scan Processing
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Input Process Qutput

CADBIND
13. Set LFCGO on. > LFCGO
14,
~> DBCLOSED
W 15. Issue poll overload error message for this S/7.
) DOMTWRKA
DOMTWRKA :
m 16. Turn indicator on for this S/7. > RELT1VS7
RELTIVS? —— -~ 17. Have all $/7’s sent scan data yet? —NO—
18. Zero the data base closed indicator.
. ) CADBIND
LFCOUNT 1 » 19. ljlr\(legEAGC buffer “’buffer arrived’” indicators on?
20. Turn LFCGO and USERGO on. ' > LFCGO
RDA -
21. Turn AGC buffer arrives indicators off. > USERGO
: ' 22. Was PC data processed this scan? —NO--
PC data mp DOMTWRKA
23. Patch PC logging routine DOMTPCLG.
. . DOMTPSUM
24. Sum points for this scan cycle.
. ~ 22.1.14 ™ LFCOUNT
25. Patch user cyclic processor. g
26. Patch analog point log processor.
DOMCPDC1
27. Process hierarchy PDC. ~ 29116
DIAGRAM 2.2.1.1 Return
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EXTENDED DESCRIPTION

Notes Modules Diagram

2, The consistent data base lock is set when the first buffer arrives in this scan and is not unlocked until all

active system/7's have reported In
3. The real time data lock is used to prevent anyone from using the data base while it is being updated by the

data acquistion routines
6. A scan ID of 128 indicates an initial scan
8. All active system/7’s must report in with their initial scans in order to have a complete set of data in the data

base for the initialization routines
9. PATCH to DOMTAGCI DOMCINIT 2.1.1
10. PATCH to DOMUSERI DOMUSERI NA
12. The system/7 time in the RDA is converted to 10 millisecond units and stored in the CATIMES array.

The day of the year, power system time, and time deviation are also updated
16. Even though the system/7 did not report in with scan data, it did report in and therefore must still be active
22. The pulse counter data logging routine is given control only when there has been pulse counter data sent in

the RDA
At the end of évery complete scan:
23. Pulse counter logging routine is PATCHed DOMTPCLG 2.2.31
24, Point summation processor is called DOMTSSYN 22.1.14
25. A user cyclic processor is PATCHed DOMUSERC NA
26. Analog point log processor is PATCHed DOMTAPLP 2.2.3.2.1

DIAGRAM 2.2.1.1
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2.2.1.1.
Input I Process
Data base : 1. Find the RCB list and RDA map for this System/7.
tables 2. For the terminals defined for this System/7
STCT DO
RC‘B LIST
CAS7RDAM A. Terminal is out of service No processing.
B. Terminal is in service
DO
Raw data DOMTCACS
array car (1)  Call analog data routine
if any analog data. -
2.2.1.1.2
(2)  Call status data routine DOMTCSES
if any status changes
received. “
22.1.1.3
(3) Call pulse counter data I I
routine if any counter DOMTCPC
data.
' 22.1.14
. DOMCPDC1
C. Terminal is PDC information
call PDC processor. “
22.1.1.6
D. Point to next terminal.
3. If a Scan Exception Table has been built then
PATCH the alarm processor.
4. If a wallboard table has been built then PATCH
the wallboard processor.
DIAGRAM 2.2.1.1.1: Data Conversion {(DOMTCONV) 2.2.1.1.

Output
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. DOMTCONYV is called by DOMTSSYN to control the processing of the data in the RDA DOMTSSYN 2211
2.b.1 DOMTCONYV calls DOMTCACS to analyze the analog data in the RDA DOMTSSYN 2.2.1.1.2
2.b.2 DOMTCONYV calls DOMTCSES to process the status data in the RDA. Except for initial scan, the RDA DOMTSSYN 2.2.1.1.3
contains status data only if there has been a change
2.b.3 DOMTCONYV cails DOMTCPC to process the pulse counter data in the RDA DOMTSSYN 22.1.1.4
2.c. DOMTCONYV calls DOMCPDC1 to process the PDC information which is included in the RDA under a dummy DOMTSSYN 2.2.1.1.6
terminal number
3. DOMTCONYV patches DOMCALR1 to process any SET entries DOMCALR1 2.3.11
4, DOMTCONYV patches DOMCWBPR to process any waliboard changes DOMCWBPR 2.3.5.1

DIAGRAM 2.2.1.1.1
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-

Data base
array
CANALOG

22.1.1.1.
Input blProcess Output
1. Initialize pointers to RDA, RCB and analog data.
Data base
arrays
gﬁgé&.OG > 2. Process all analog data in RDA pertaining to
current terminal.
DO
Raw data A. Hardware error
array (RDA) Process error condition and call SET DOMTBSET
processor
B. Good analog data 22.1.15
DO
(1) RDA value exceeds warning
limit
Process limit checking and DOMTBSET
call SET processor
22.1.15
(2) Normal data conversion
DO
(a) Previous alarm existed
on this point
Delete set if return
within limits count
is 3 and SET processor DOMTBSET
called
22115
(b) Convert data and store 1
in data base
C. Point to next value.
22.1.1.1.
DIAGRAM 2.2.1.1.2: Analog Data Conversion (DOMTCACS)
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EXTENDED DESCRIPTION

condition exists or if an alarm should be deleted

2.b.1 The high and low limits for each analog point are defined in the data base. The raw data is compared to these
values to determine if the point has an error condition

2.b.2 When the error condition on a point clears up, it must be good data for 3 consecutive scans before the alarm
can be deleted

Notes Modules Diagram
1. DOMTCACS receives control from DOMTCONY and is passed pointers to the analog data in the RDA and the DOMTSSYN 2.2.1.1.1
applicable RCB
2. DOMTCACS recalls DOMTBSET to include the analog point in the Scan Exception Table (SET) if an error DOMTSSYN 2.2.115

DIAGRAM 2.2.1.1.2
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Input

2.2.1.1.1.

Raw data
array (RDA)

System/7
control table

Data base
arrays
CASTATUS
CASYS
CARCB

Process

Output

Ry

DO

Until all status data received is processed,

group.
DO

1. Find match on card address or sequence
number in data base.

2. Process all points which have changed in

DO

A. PDC action—this CPU controlling--
patch PDC processor.

B. PDC action with other CPU controlling,

(1)
(2)

(3)

Call hierarchy PDC processor.
Log point.

Add to wallboard list if
applicable.

DOMCPDC1

2.2.1.1.6

word and points.

C. Call SET builder with all other changes.

D. Update data base from RDA—group

DOMTBSET

3. Point to next status group in RDA.

2.2.1.1.1.

DIAGRAM 2.2.1.1.3: 'Scan Status Processing

Wallboard
list

Data base
array
CASTATUS
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EXTENDED DESCRIPTION

Notes Modules Diagram

DOMTCSES receives control from DOMTCONV via a call DOMTSSYN 2.2.1.1.1

2.a. DOMTCSES patches DOMCDCO1 DOMCDCO1 23.20

2.b.1 DOMTCSES calls DOMCPDC1 DOMTSSYN 22116
2.b.2 The status point information is passed to the change of status log processor via a PATCH DOMCSLOG 2233

2.b.3 The status point information is added to the wallboard list to be patched to the wallboard processor at the

end of processing
2.c. DOMTBSET is called to add the point to the Scan Exception Table (SET) DOMTSSYN 22.1.1.5

DIAGRAM 2.2.1.1.3




jenueyy 01607 OLE/WaIAS 0E-T

INg| 40 Alladouad — |eliale|y pasuadl}

Data base
array
CACOUNT

2.2.1.1.1.
Input Process Output
h' 1. Initialize pointers to RDA, RCB, and pulse
Data base counter data.
arrays
CACOUNT :> 2. Process all pulse counter data via RDA for the
CARCB current terminal.
DO
A. Point is out of service bypass the point.
Raw data
array (RDA) B. Check validity of data.
DO
(1) Invalid
Error is either missing data or
BCH error. Set error condition DOMTBSET
and call SET processor.
2.2.1.15
(2) Overrun error 1
Set error condition and call DOMTBSET
SET processor.
22.1.15
(3) Valid data
Convert the PD data.
DO
(a) New increment
within reason
update data base.
(b)  Set reason error
code and call DOMTBSET
DOMTBSET.
(4) Go on to next point defined 2.2.1.15
for the current terminal.
2.2.1.1.1.
DIAGRAM 2.2.1.1.4: Pulse Counter Data Conversion
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EXTENDED DESCRIPTION

2.b.3 The pulse counter data is converted to floating point and muitiplied by an A coefficient. The increment,
accumulated count, extrapolation value and time of last good PC data are also updated

2.b.3.a The new increment is compared with the maximum pulses per line per scan

Notes Modules Diagram
1. The pointers to the RDA and RCB are passed by DOMTCONYV which calls this module (DOMTCPC) DOMTSSYN 2.2.1.1.1
2. DOMTCPC is called for each terminal included in the RDA for which pulse counter data has been received
2.a. No processing is done on points which are out of service
2.b. The invalid data tat_:le (1DT) flags are used to indicate whether the data in the RDA is valid
2.b. All errors encountered are passed to the Scan Exception Table (SET) builder (DOMTBSET) DOMTSSYN 22115

DIAGRAM 2.2.1.1.4
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22141
Input

fenuepy 91607 OLE/WAISAS  ZE-Z

DOMTWRKA
SETHEADP

CURRENT
EMTP

BUFRENDP

Set

Terminal
header

DIAGRAM 2.2.1.1.56: Build Scan Exception Table

Output

i

. s this an initial queue or is this the end of the
current buffer? NO —

. GETWA for set buffer.

. Is this the first buffer? NO — EEEEEG—————— ¢ )

. Save buffer address and initialize buffer header.
. Chain this buffer to the previous one.

. Reset buffer pointers.

. Is the terminal header in this buffer the same as

the last? YES —

. Initialize new terminal header portion of buffer

and update pointers.

. Store data, add 1 to entry counter and update

current buffer pointer.

. Return.

>

DOMTWRKA

SETHEADP

CURRENT

EMTP

BUFRENDP

Set

Buffer header entry
counter terminal
counter data
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EXTENDED DESCRIPTION

Notes

buffer is full.

8. As each terminal is processed by data conversion, DOMTBSET must build a new terminal header in the buffer

Modules Diagram
1. If this is the first queue for this scan, the buffer pointers will be zero. If not, the pointer indicating the DOMTBSET 22115
displacement in the buffer for the next entry is the same as the pointer to the end of the buffer, then this

DIAGRAM 2.2.1.1.5
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Input

Data base arrays

XCVT
EMSCVT
CASYS
CARCB
CASTATUS

2.2.1.1.

Output

I Process

Parameter
list

>

Parameter
list

2. Process unsuccessful control action originating

6. Process changes of status received for a hierarchy

1. Process successful control action originating from
System/370.

DOMCDCO1

a. Tag or untag action.

b. Verify or execute timeout.

from System/370.

3. Process successful control action originating

from another computer.

Issue
an entity

Issue
an event

a. Tag or untag action.

Flip
STTAG bit

b. Verify timeout.

|

c. Otherwise.

4. Process unsuccessful control action originating

from another computer,

" Turn STEXEC

bit off

Set
STEXEC bit

a. Execute time-out.

Set
STEXEC bit

SRR

transaction.

Return

Set
STEXEC bit

Issue
an entity

Issue
an event

DIAGRAM 2.2.1.1.6: PDC Hierarchy Processor
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EXTENDED DESCRIPTION

Notes Modules Diagram

1. Parameter list contains a calling ID, a pointer to the XCVT, and a pointer to the PDC portion of the Raw Data DOMTSSYN 2.2,1.1.1
Array.

1.a. Program DOMCDCO1 is patched with the address of the PDC portion of the RDA DOMCDCO1 2.3.21

1.b. Program DOMCDCO1 is patched with the address of the PDC portion of the RDA DOMCDCO1 2.3.2.1

2. Program DOMCDCO1 is patched with the address of the PDC portion of the RDA DOMCDCO1 2.3.21

3.a. lIssue an entity and an event DOMCPDC1 2.2.1.1.6.3

5. Parameter list contains a calling ID, a pointer to the XCVT, a pointer to the status item, a pointer to the DOMTCSES 2.2.1.1.3
remote control block

5. Issue an entity and an event DOMCPDC1 2.2.1.1.6.5

DIAGRAM 2.2.1.1.6
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Input

{enuepy 01607 0Lg/waIsAS  9g-2

DOMTSMTB

22.1.0

Process

® Scan iD

® Point address
of sum point

® Point address
of points to sum

Data base

Pulse counter

and analog
data base

Sum points

DIAGRAM 2.2.1.2: Point Summation

Lo Lulr

. Use scan ID passed to search point summation table

for a match.

. Are there any points to sum for current scan 1D?

. Initialize group counter.

. Get the data for each point in this group.

. Add all points for this group.

. |s new sum to be added to old sum?

. Add new sum to old sum.

. Perform normal processing on new sum.

. Store sum value in data base.

— NO —

~NO - E——— 2 )

Qutput

Data base

. Have all groups for this scan been processed?
~ NO - I———3)

. Return.

Sum points
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. The scan ID is passed as the PATCH 1D

4, The address of each point is obtained from the point of summation table that was built by supervisory
control initialization

7.  When the point summation table is sysgened, a bit is used to indicate if the new sum is to replace the old sum
or if it is to be added to the old sum. If the new sum is to be added to the old sum, additional checking is
done to determine if the sum point is to be reset. This is done by checking the summation duration value
in minutes, which is part of the sysgened point summation table

DOMTSSYN

2212

DIAGRAM 2.2.1.2
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2.2.1.0

| eVt ! >

[ EMSCVT J

Scan v

definition
array

Display v

Management
System

Scan >

definition
array

\

Scan >

definition
array

Input . Process
Tables The patch 1D determines which processing route is

taken.
1. Patch ID = 2 - build scan control display.

Output

a. Get storage and build scan control element

(SCE).

b. Put address of SCE in control element address
table (CEATAB).

c. Build display page and format.

d. Write formatted page to display screen. _

2. Patch ID = 4 - alternation to scan.
a. Read new status from display screen.

b. Issue vary scan macro to change the scan.

c. Event the status change.

3. Patch ID = 6 - display change

Scan control
alement

Control
element
address table

Display
Management
System

a. Free storage and clear pointers in CEATAB.

>

4. Patch ID = 8 - page scan display forward.

a. Build and format next display page.

Control
element
address table

b. Write formatted page to display screen. —

5, Patch ID = 10 - page scan display backwards.
a. Build and format preseeding display page.
b. Write formatted page to display screen.

Return to system.

DIAGRAM 2.2.1.3: Scan Display Control

Display
Management
System

Display
Management
System
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EXTENDED DESCRIPTION

5. Control received by manual input of page backward request by the power system operator. If the first
page is being viewed the last page will be displayed

Notes Modules Diagram
1. Control received by manual input of scan display request by the power system operator DOMCAND1 22.1.3
2. Control received by manual input of new scan status by the power system operator DOMCAND1 2213
3. Control received by manual input of display change (display other than scan display brought to screen) DOMCAND1 2213
by the power system operator :
4. Control received by manual input of page forward request by the power system operator. If last page is DOMCAND1 2213
being viewed the first page will be displayed
DOMCAND1 22.1.3

DIAGRAM 2.2.1.3

INL £q

9,61 ‘1¢ 3sn8ny pejepdp
0-9222-0ZX1 Jo 88eq
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Input

CINFD

220

Process

CINFDCLK

Current

system time

CATIMES

STNDTIME

Special ‘Real Time Operating System

TIMEHS

DIAGRAM 2.2.2: Time Synchronization

1. Get System/370 time of last even minute external
interrupt from external timer.

2. Get current System/370 clock.

3. Elapsed time since last even minute interrupt =
step 2 - step 1.

4. Get current System/7 time.
5. Round System/7 time to even minute.

6. Current time = elapsed time + rounded time
(step 3 + step 5).

7. Use PTIME to obtain current Special Real Time
Operating System time.

8. Delta time = current time - Special Real Time
Operating System time (step 6 - step 7).

Output

9. Pass delta time to Special Real Time Operating

System module DPPCUPCF.
10. Return.

Delta time
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. The external interrupt handler which receives an even minute pulse from the System/7 and scans the
System/370 time at that time, PATCHES DOMTCLOCK after the EMSCVT has been built. DOMTCLOCK
then causes itself to be PTIMED until the first initial scan is complete, thereby allowing scan processing to
move the System/7 time from the RDA to the CATIMES array

6. The current time is equal to the last even minute pulse time plus the elapsed time since the last even
minute pulse

DOMTCLOK

222

DIAGRAM 2.2.2
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. Extrapalate this PC point.

. Was last PC data received on the even hour? —NO— —@

. Do until all PC data points are exhausted.

. Is this point out-of-service? — YES— IEGEG————(6 )
15 this point in alarm state? ~NO— - EEEGEG———((© )

Output

CACOUNT

> Pulse counter
( t> data array

Input 2230 Process
DOMTWRKA H
1
PCDATADN
PCDATAOT __: 2
3
CACOUNT
Pulse counter 4
data array
5
Cmmmp| ©
7
8
Ommmp| o
10.

Return.

DIAGRAM 2.2.3.1: Pulse Counter Data Logging

. ENDO.
HISTOR log

. Put log CACOUNT. > Log DATASET
for CACOUNT

. Zero hourly accumulator for all PC points. ____:>® ‘
DACOUNT

irect

. Put block for array CACOUNT. e 3.22 aceess

CACOUNT




EXTENDED DESCRIPTION

Notes

Modules

Diagram

The pulse counter data is logged on the even hour, but the last copy is kept on a direct access data set for
restart purposes.

5. The data for this point is estimated by multiplying the filter value calculated when the last good data was
received by the number of PC scans missed. If this is more than an hour ago, only one hours worth is
estimated

1. Two bits in the DAQ workarea are turned on when the last PC data processing occurred on the even hour.

DOMTPCLG

2231

etz wal o Aliadoug — |el4a1epy pasuadli

DIAGRAM 2.2.3.1
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2.2.3.20
Input

Process Output

Tables

| XCVT

LF

L

[ EMSCVT

Arrays

—

| CATIMES

r CAPLNAME

I CALOGTIM

[ carce

| CANALOG

-——_—‘-_II_IL.—JL__

[ CANAME

1. Place most recent scan time in CAPTLOG array. ] >

CAPTLOG
Array

2. Place analog and names list data of performance
log points in CAPTLOG array.

3. Log CAPTLOG array. “

Special Real Time
Operating System
time

4. Return to system.

DIAGRAM 2.2.3.2.1: Performance Log Cyclic Processing
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EXTENDED DESCRIPTION

logging of this array would cause data yet to be retrieved, to be overlayed

Notes Modules Diagram
Note: All processing takes place every basic scan cycle
1. Scan time from the CATIMES array is placed in the CAPTLOG array DOMTAPLP 2.2.3.2.1
2. All analog point names which are to be logged during performance log cyclic processing are maintained in the DOMTAPLP 2.2.3.2.1
CAPLNAME array
3. CAPTLOG array is logged every scan cycle unless the performance log retrieval function is active and the DOMTAPLP 2.2.3.2.2

DIAGRAM 2.2.3.2.1
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Input

Arrays & tables

[ xcvr

22320

Process

[ SCVT

[ DPPCTIMA

|
|

I )

‘ EMSCVT

]

CALOGTIM
array

CAPTLOG
(logged copies)

1. If manual termination is requested—terminate all
retrieval processing and then display message to all
display screens.

2. If retrieval requested

a. Calculate mark time and display to all display
units.

Output

b. Set counter and flags in CALOGTIM array.

c. Ifretrieval is already active

d. Retrieve oldest logged array on file.

e. Ship retrieved logged array to DOMTUSER.

f. PATCH performance log retrieval processor.

AA

—

Retrieval
processor
2.2.3.2.2.1

3. Return to system.

DIAGRAM 2.2.3.2.2: Performance Log Retrieval Processing

Message

CALOGTIM
array

Special Real
Time Operating
System
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. Message is displayed in the system message zone DOMTAPLM 22321
2.a. Message is displayed in the system message zone DOMTAPLM 22321
2.b. These counters and flags insure that the logged data set is retrieved completely for one full cycle prior to the DOMTAPLM 2.2.3.21
mark time and for one full cycle past the mark time
Example: Logged array holds 4 copies — N = Mark Time
N .
[N-4|N-3]N-2|N-1{N+1|N+2[N+3|{N +4]
I [ | | I | 1 T 1
Logging would overlay N-4 through N-1 with N+1 through N+4 during the retrieval process yet allow all
copies N-4 through N+4 to be retrieved
2.c. [If retrieval is already active a new mark time is noted and retrieval continues up to the new mark time and DOMTAPLM 2.2.3.2.1
then for one more full cycle
2.e. DOMTUSER is supplied as a “STUB'’ with the system. A user program DOMTUSER must replace the DOMTAPLM 2.2.3.21
“STUB’' if the data is to be used
2.f. DOMTAPLR performs the actual retrieval while DOMTAPLM maintains the CALOGTIM array DOMTAPLM 2.2.3.2.1

DIAGRAM 2.2.3.2.2
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Input

Tables

22320

l XCVT

L EMSCVT

CALOGTIM
array

i)

CAPTLOG array
(logged copies)

\/

Process

1. Retrieve all performance log arrays logged prior
to first mark time.

2. Retrieve all performance log arrays logged
between first mark time and last mark time (if
more than one).

3. Retrieve all performance log arrays logged past
last mark time for length of file.

Output

DOMTUSER
inputs

4. Turn off retrieval active flag.

5. Return to system.

> CALOGTIM
array

DIAGRAM 2.2.3.2.2.1: Performance Log Retrieval User Interface
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EXTENDED DESCRIPTION

the user if further processing of the retrieved records is desired,

Notes Modules Diagram
Note: This function is only executed when the flag in CALOGTIM array is on to indicate that Performance Log
retrieval is active
1.a./1.b./1.c. All of the retrieved records are sent to the program DOMTUSER. DOMTUSER must be expanded by DOMTAPLR 22.3.2.21

DIAGRAM 2.2.3.2.2.1

INL 49
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Output

1. Process following sections based on PATCH ID.
a. Initialize display and display page one. |D =2
b. Page display forward one page.
c. Page display backwards one page. ID=6
d. Refresh current display page. ID=8

e. Add an analog point name to CAPLNAME array

and resolve analog and names list address. ID = 10

f. Delete an entry in the CAPLNAME array.ID =12

g. Cancel-release unneeded buffers. ID=14

2. Return to system.

Performance
Log
Display

CAPLNAME
array

2.2.3.2.0
Input Process
Tables b
| xcvr | >
| Emscv J
Arrays
| capname | >
| cArce |
CANALOG
CANAME
DIAGRAM 2.2.3.2.3: Performance Log Display Control
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EXTENDED DESCRIPTION

Notes Modules Diagram
1.b. If display is on last page it will wrap around to first page DOMTAPLD
1.c. If display is on first page it will wrap around to last page DOMTAPLD
1.e. & 1.f. After the specified function is complete the current page of the display is refreshed DOMTAPLD

DIAGRAM 2.2.3.2.3
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2230
Input

Process

Data base

>

array
CASTLOG

Buffer with
status changes

Data base

array
CASTATUS

DIAGRAM 2.2.3.3: Change of Status Logging

1. Process input buffer adding changed status items
to CASTLOG array.

2. If array is not full put copy of array to DASTLOG.

3. If array is full

DO

Output

a. Put copy of array to DASTLOG.
b. Log CASTLOG array.
c. Log CASTATUS array.

DASTLOG

DASTLOG

Log data sets
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EXTENDED DESCRIPTION

2, Using PUTBLOCK macro

3. Using PUTLOG macro

Notes Modules Diagram
1. Input buffers are generated by the following functions:
a. Alarm processing DOMCALR1 2.3.1.1
b. Alarm display DOMCALD1 23.1.2
c. Device control DOMCDCO1 2.3.21
d. Scan processing DOMTSSYN 2211

DIAGRAM 2.2.3.3
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’ Input

Register 1 T

2.2.4.
0 Process

System/7

ID mode

DOMCVT

DIAGRAM 2.2.4.1: INITSCAN Macro

TRRN,

. Load flags for cyclic mode message to be passed to

. Load flags for initial mode to be passed to

. Load flags for emergency mode to be passed to

. Issue INITSCAN message to the hierarchy.

. Return.

. Is the mode initial? —YES—

. Is the mode emergency? —YES—

hierarchy.

hierarchy.

hierarchy.

Output

Transaction code

0A
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. if the mode is not initial or emergency, it must be cyclic

DOMTABLE

2720

DIAGRAM 2.2.4.1
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Input

2.24.0

rocess

VARYSCAN
parameter
list

Data base
array
CASCAN

>

By

1. Search scan table (CASCAN) for match or scan ID.

2. Determine scan mode desired.
DO

A. Normal mode
Set normal scan -mode in message and

CASCAN.

B. Initial mode
Set initial scan mode in message and
CASCAN.

C. Emergency mode
Set emergency scan mode in message
and CASCAN.

D. No change to mode.

Output

> Data base

3. Determine if scan to be activated or deactivated.
DO

A. Deactivated.

DO

(1)  Set deactivate flag in message
and CASCAN.

{2)  Format remainder of message.

B. Activate.

DO

(1) Set activate flag in message
and CASCAN.

(2)  Format remainder of message.

4. Build end of message and convert to ASCI1.

5. Write message (SCM common) to System/7.

DIAGRAM 2.2.4.2: Vary Scan Macro (DOMTVARY)

v array
CASCAN

SCM
command message
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. The scan ID is an input parameter from the VARYSCAN macro. The parameter list indicate what type of
change requested

a. Mode change
Normal (standard)
Initial
Emergency
b. Activate
c. Deactivate
4.  The message (SCM command) is converted to ASCII using the ASCICONV macro

5. The message is written to the System/7 using the STWRITE macro. The transaction code used is X'08’

DOMTABLE

2.7.20

DIAGRAM 2.2.4.2
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2240
Input

Process

Data base
S7CT

RCB fist
CARCB array

2 )

Data base
S7CT arrays:
CARCB 4‘>
CANALOG

CASTATUS
CACOUNT

1. Determine whether to vary terminal or point.
A. Vary a terminal.

(1} Find RCB for terminal requested.

(2) Check state of terminal against state
requested.

(3) PATCH vary terminal processor.
B. Vary a point.
(1)  Find item for point requested.

(2) Search arrays for item and determine
type of point.

(4) PATCH vary point processor.

2. Exit

(3) Check state of point agains state requested.

Output

DIAGRAM 2.2.4.3: VARY CONF Macro Processor
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EXTENDED DESCRIPTION

2. DOMTVARY exits to the user program returning a code indicating the success or failure of the request

Notes Modules Diagram
1. DOMTVARY processes the inputs from the VARYCONF macro
1.a.3 DOMTVARY patches DOMTVRPT to do the processing required to change the state of a terminal DOMTVRPT 2.26.1.1
1.b.1 A GETITEM macro is issued to get the address of the point
1.b.2 A GETARRAY macro is issued to get the addresses of the three data base arrays
1.b.4 DOMTVARY patches DOMTVRPT to process the change of state on a point DOMTVRPT 2.2.6.1.1

DIAGRAM 2.24.3
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Input

2.2.0

Transaction
code X‘95’
message

System/7
control
table

RCB list

Data base arrays

CARCB
CANALOG
CANAMES
CASTATUS
CACOUNT

I Process

1.

E— I

Convert message text to EBCDIC and release input
buffer.

Search data base to convert reference
number to a name.

. ldentify whether point is being varied online or

offline.

. Patch vary point processor.

Output

DIAGRAM 2.2.5: Hierarchy Vary Point
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. The transaction code X'95’ message is passed by the System/7 1/O processor. The message is converted using DOMTS710 2.6.3.0
the ASCICONV macro and the input buffer is released using the RLSEBUFF macro
4. DOMTVDB patches DOMTVRPT to process the change in the state of the point DOMTVRPT 2.26.1.1

DIAGRAM 2.2.5
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Input

DOMDPCC1

Configuration
control
element

226

Output

I Process
1. Determine whether to vary System/7 terminal or

DOMDPCC2

System/7
control
table

CCE

.

\V4

point by patch ID.

A. Vary System/7.

(1) Compare access area & function to power
system operator.

(2) Issue VARYS7 macro for each System/7
to be changed.

(3)  Write message to screen indicating result

of request.
B. Vary a terminal.

(1) Compare access area & function to power
system operator and terminals.

(2)  Issue VARYCONF macro.

(3) Write message to screen indicating result

of request.

DIAGRAM 2.2.6.1: Power Configuration Control Processor

DOMDPCC1

DOMDPCC2
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

input from all displays consists of a PSREAD of the applicable screen areas
1.a. Patch IDs indicating vary a System/7 are:

2 — offline

3 — backup

4 — primary

copies segment DOMCFGDQ
1.a.3 Message is written to screen using DISPLAYM macro

1.b. Patch ID indicating vary a terminal are:

7 — in service
8 — out of service

copies segment DOMCFGDR
1.b.2 Varyconf macro

1.b.3 Message is written to screen using DISPLAYM macro

1. DOMCFGD2 is patched from one of the three PCC displays by the Display Management System routines:

DOMCFGD2

DOMTABLE

2.26.1

2243

DIAGRAM 2.2.6.1
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Input

DOMDPCC3

Process

> C. Vary a point.

[ CCE

Data base
arrays

CARCB
CASTATUS
CANALOG
CACOUNT
CANAMES

DIAGRAM 2.2.6.1

(1) Check access area and function to power
system operator, terminal and point.

(2) Issue VARYCONF macro.
(3) Write message to screen indicating result of

request.

2. Refresh display.

Output

DOMDPCC3
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EXTENDED DESCRIPTION

Notes Modules Diagram

1.c. PATCH IDs indicating vary a point are:

11 —in service

12 — out of service

copies segment DOMCFGDS
1.¢c.2 Varyconf macro DOMTABLE 2.2.43
1.c.3 Messages are written to screen using DISPLAYM macro
2. Display is refreshed by PATCHing PCC display processor with an |D of 32 DOMCFGD1 2.2.6.2

DIAGRAM 2.2.6.1
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Input

DOMDPCC1 or

2.2.6.0

l Process

DOMDPCC2 or |

DOMDPCC3

Data base

table
TAS7COMM

Data base
arrays & tables
CARCB
TAS7COMM
S7CT

-~
-~

Configuration
control
element

Data base
arrays
CASTATUS
CANAMES
CACOUNT
CANALOG
CARCB

\/

Configuration
control
element

Configuration

control
element

> 1. Determine which function and which display to build.

A. Build or refresh PCC1 display.

DO

Output

Configuration

control

(1) If initial build, build control element.

{(2) Format & write display.

\/

element

DOMDPCC1

. Build, page forward or backward or refresh

display — PCC2.
DO

(1) Determine page to display from CCE.
(2) Format display information.

(3) Write display.

DOMDPCC2

. Build, page forward or backward or refreéh

display — PCC3.

> DOMDPCC3

DO

(1) Determine page to display from CCE.

(2) Format & write display.

. Display change, delete configuration control

element.

2, Exit

DIAGRAM 2.2.6.2: Power Configuration Control Displays
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1.a.

1.c.

The control module (DOMCFGD1) is patched from the Displtay Management System display routines to:

a. Build a display

b. Refresh the display

c. Page forward

d. Page backward

e. Indicate the display is no longer active

This module consists of the following copy segments:

DOMCFGDA DOMCFGDB DOMCFGDC DOMCFGDD DOMCFGDE
DOMCFGDF DOMCFGDG DOMCFGDH DOMCFGDI DOMCFGDJ

The control module calls DOMCBLD1 to format and write the display

1.b.  The control module calls DOMCBLD1 to format and write the display

The control module calls DOMCBLD3 to format and write the display

DOMCFGD1

DOMCFGD1

DOMCFGD1

DOMCFGD1

2.2.6.2

2.2.6.2

22.6.2

2.2.6.2

DIAGRAM 2.2.6.2
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Supervisory
Control
Application
2.3.0
Alarm Power Events Stripchart Wallboard Sensor Based
Processing Device Processing Processing Processing Data Displays
Control Processing
Processing
2.3.1.0 23.2.0 233.0 2.3.4.0 2.35.0 2.3.6.0
Alarm Detailed Events Events Waliboatrd System/370
Processor Alarm Logging Display Processing Systerm/7
Display Control Input/Output
Control Wallboard
Interface
2.3.1.1 2.3.1.2 2.33.1 23.3.2 2.3.5.1 3.5.2
Waliboard
Configuration
Processor
2.3.5.1.1
Power Power Stripchart Stripchart Stripchart
Device Device Cyclic Charge Display
Control Control Processor Processor Control
Processor Macro Interface
2.3.2.1 23.2.2 2.3.4.1 2.3.4.2 2.3.4.3
Remote Control Anzlog Data Analog Pulse Counter Status Data
Block Menu Display Detail Data Display
Display Control Display Display Control
Control Control Control
2.3.6.1 2.3.6.2 2.3.6.3 2.3.6.4 2.3.6.5
DIAGRAM 2.3.0: Supervisory Control Application Functions
Transfer of
Control

2.3.,6,5.1
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Input

Data base arrays.

CAAATBL
CARCB
CASYS
CASTATUS
CANALOG
CANAMES
CACOUNT
CAAPLPT
CAAPPL

2.3.1.0.

Incore
Alarm
Chain

Scan exception
table or
macro list

DIAGRAM 2.3.1.1: Detail Alarm Processor

Process
1. Determine whether input is scan exception table
or macro list and set controls.
2. Build alarm record.
3. If status alarm
N patch change of status log processor.
v 4, Issue entity.
5. If wall board flag on patch wallboard processor.
6. If add alarm add to incore alarm chain, rechain
and adjust controls.
7. If update
update the alarm in the chain.
8. if delete
delete the alarm from the chain, rechain
and adjust controls.
9, If add or update
DO
(a) issue or reissue general alarm
(b) send audible alarm message to
system /7
10. If delete and alarm count for RCB or ACB is
zero, delete general alarm.
11 issue event
12. issue typer message.
13. RETURN.

Incore alarm
chain

Data base arrays
CAAATBL
CARCB
CASTATUS
CANALOG
CACOUNT
CAAPLPT
CAAPPL
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EXTENDED DESCRIPTION

12. The message is issued to the typers using the MESSAGE macro

Notes Modules Diagram
1. The control program (DOMCALR?1) receives control from: DOMCALR1 2.3.11
scan processing DOMTSSYN 2.2.11
DOMCALRM macro DOMTABLE 2.7.20
configuration change processor DOMCFGD2 2.26.1
2.  The control program calls:
status processor DOMCALR1 2.3.11
analog processor DOMCALR1 2.3.11
pulse counter processor DOMCALR1 2.3.1.1
or processes non-sensor based (text) alarms itself
3.  Change of status log processor is PATCHed with list of changes DOMCSLOG 2233
4.  Entity is updated using DISPENT macro
5.  Module called to do action on alarm and issue messages DOMCALR1 23.1.1
5.  Patch wallboard processor with list of items DOMCWBPR 2.3.5.1
( 9.a. General alarm is issued iusing DALARM macro
9.b. Transaction code X‘10’ message sent using S7WRITE macro
10. Delete general alarm using DALARM macro
11.  Alist of events is passed to the event processor DOMCEVTSH 2.3.3.1

DIAGRAM 2.3.1.1
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input

2.3.1.0

Process

DOMDALRM |

Incore alarm
chain

Data base arrays
CAAATBL

Alarm control
element

DIAGRAM 2.3.1.2

I ﬁvi ¥

A.

1. The function to be performed is determined.

Build the display.

DO

(1

(2)

Output

Format the display for those alarms

belonging to the access area and functions
and write it.

Establish the control element.

DOMDALRM

. Refresh, page forward or page backward.

DO

(1}
(2)

(3)

Alarm
control element

Establish page number.

Format the alarms for that page
number and write it.

Update the alarm control element.

. Select new access area or function.

Verify access area or function. —®

. Display change, delete the alarm control block.

DOMDALRM

Alarm
control element
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. The display processor is PATCHed by the Display Management System display *
1.a. The control module calls the retrieval module to find the applicable alarms; calls the display formatter to DOMCALD1 2.3.1.2
write the display
1.b.2 The control module calls the retrieval module and calls the display formatter to write the display DOMCALD1 23.1.2

DIAGRAM 2.3.1.%°
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Input

Data base arrays
CARCB
CASTATUS
CASYS
CACOUNT
CANALOG
CANAMES
CAAPLPT
CAAPPL

Process

\/

DIAGRAM 2.3.1.2

DO

. Acknowledge or delete an alarm.

Output

(4}

(1)
(2)

(3)

(5)
(6)
(7)

Find alarm in incore alarm chain.
If acknowledge, set acknowledge
indicator.

if delete,

DO

(a)  If all alarms deleted for RCB

or ACB, delete general alarm.

(b) lIssue entity to change to
non-alarmed state.

(c}) Delete alarm from chain.

Data base arrays
CARCB
CASTATUS
CACOUNT
CANALOG
CAAPPLT
CAAPPL -

If wallboard indicator on, patch
wallboard processor.

Event the action.
If status point, patch status logger.
Issue alarm type message.

Alarm type
message




EXTENDED DESCRIPTION

Notes Modules Diagram
e.3.a Delete general alarm using DALARM macro
b Issue entity using DISPENT macro
e.4. Pass wallboard processor address of changed item DOMCWBPR 2.3.5.1
e.b. Event using the SCEVENT macro
e.6. Pass the status item to the change of status logger DOMCSLOG 2233
e.7. Issue the alarm typer message using MESSAGE macro

GL-T ING] 40 Aiadoig — fetistepy pasuiao))

DIAGRAM 2.3.1.1
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Input

Customer
defined

display

or

2.3.2.0

I Process

1. Determine which step of PDC procedure to do.

Macro
parameter
list

Data base arrays
CASYS
CASTATUS
CARCB

PDC options
table

DCT index
table

Display

Management
System -

~

>

- DCT

———>
o

DIAGRAM 2.3.2.1: Power Device Control Processing

A.

Selection of device.

DO

Output

(1)
(2)

(3)
(4)
(5)

(6)

Validate the device name.
Check that device is in service, control-
lable and not already being controlled.

Build DCT control block.

If action is display initiated build options 11

message and write to screen, start time-
out.

" If any errors found display error message

or post macro ECB with error code.
If macro initiated

>| DCT

Customer

defined

. Selection of option.

DO

(1)  Validate the option selected.

(2)  Check that device is not already in
the state requested.

(3) If macro and error found, post the ECB
with error code.

(4) If macro and no error found

(6) If display and error found, build error
message & cancel processing. -

(6) If display and no error found, display

message indicating device ready, start

display

Customer

arm time-out, delete select time-out.

defined

display
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Input

Display Management System

Process

Data base
arrays
CARCB
CAPDC
CASTATUS

DCT

Customer

defined
display

. Execute step.

DO

wr

(1)  Build message to send to the System/7.

(2) Delete arm-time out for display.
(3) Start execute time-out.

Output

2.6.3.3 or
2.2.1.1.

1

. Reply from System/7 received.

DO

Reply from
System/7

DCT

Data base
arrays
CASTATUS
CARCB

(1) Determine if command succeeded.

(2)  If a change of status is expected

(3)  If no change of status is expected
DO

(a) Adjust data base.

(b) Notify display user of
completion or post
ECB for macro.

(c}) Log change if applicable.

(d) Delete exec time-out.

(e}  Issue entity change.

(f}  Delete alarm if outstanding.

=

Message to
System/7

Customer

defined

(4) If command failed notify display user
or post ECB far macro.

DIAGRAM 2.3.2.1

=

display
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Input

Change of
status
information

2.2.1.1.

Process

Time-out
parameter

AT

DCT

DIAGRAM 2.3.2.1

E. Change of status received.
DO steps 1.D.(3)(b) through 1.D.(3)(f) above.
Delete execute time-out.

F. Error processing.
DO ’

(1) Time-out is associated with device. I

Output

(2) . Display user is notified or ECB is

posted for macro. I

G. Completion/cancellation.

Customer
defined
display

Areas reserved for the process (DCT) are released

and data base flags are reset.

2. Eventing.
Events are issued for each step of the procedure using
the SCEVENT macro.

Data base

array
CASTATUS
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EXTENDED DESCRIPTION

Notes Modules Diagram
1.  The PDC control processor is PATCHed from the customer defined display by the Display Management DOMCDCO1 2.3.20
System display routines or from the PDC macro interface module DOMCDC04 23.2.2
1.a. The control processor calls DOMCDCO6 to validate the device name and set up the control tables DOMCDCO1 2.3.2.0
1.a.4 The selection time-out is initiated by issuing a PTIME for DOMCDCO03 for 30-seconds DOMCDC03 2.3.20
1.b. The control processor calls DOMCDCO7 to process the selection request from the display. DOMCDCO1 2320
For the macro, DOMCDCO6 calls DOMCDC11 to verify the action selected. For the display, DOMCDCOQ7 DOMCDCO1 2.3.20

calls DOMCDC11

1.b. If the device is defined as manual, DOMCDC11 would process the change requested and adjust the data base,
and complete the control action

1.b.6 The selection time-out is deleted using the PTIME macro. DOMCDC03 2.3.2.0
The arm-time is initiated by issuing the PTIME macro for DOMCDCO03 for 30-seconds DOMCDCO03 2.3.2.0
1.c. If display initiated, DOMCDCO?7 is called to process the execute request DOMCECO1 2.3.2.0
This module calls DOMCDCO5 to build and send the message DOMCDCO1 2.3.20
If macro initiated, DOMCDCO6 calis DOMCDCO05 DOMCDCO1 2.3.20

1.c.1 The transaction code X'06’ message is sent to the System/7 using the STWRITE macro

1.c.2 The arm time-out is deleted using the PTIME macro DOMCDCO03 2320
1.d. The reply from the System/7 is received from the following sources:
e Transaction code X'16" — Tag/untag before scanning DOMTROUT 2.6.3.3
e Transaction code X'86’ — For raise/lower commands DOMTROUT 2.6.3.3
o In the raw data array DOMTSSYN 2211
The control program calls DOMCDCO8 to process the reply DOMCDCO1 2.3.20
1.d.3.c Change is logged by PATCHing change of status log processor DOMCSLOG 2233
1.d.3.d Time-out is deleted using PTIME macro DOMCDC02 2.3.2.0

1.d.3.e Entity is changed using DISPENT macro

DIAGRAM 2.3.2.1
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1.d.3.f Alarm is deleted using DOMCALRM macro

Te. The change of status information is received from scan processing

1.1. Time-out information is received from DOMCDCO02 or DOMCDCO03

DOMTSSYN

2.2.1.1

DIAGRAM 2.3.2.1
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Input

Macro
parameter list

2.3.2.0

Process

Data base
arrays
CARCB

" CASYS

i)

1. The macro parameter list is formatted for the PDC
processor.

2. The PDC processor is PATCHed with the formatted
information.

3. The ECB is posted by DOMCDCO1 with the results
of the control action.

4. A message indicating the result of the action is
retrieved and moved to the user area if requested.

5. Areturn code is returned to the user indicating
the success or failure of the action.

Output

D

DIAGRAM 2.3.2.2: Power Device Control Macro Interface

Parameter list
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EXTENDED DESCRIPTION

If the macro passes a list of devices to control, the above steps are followed for each device passed and the message
and return code are returned when the processing is complete

Notes Modules Diagram
1. The input is received via a PATCH from DOMCDC10 and is controlied from this module DOMCDCO04 DOMTABLE 2.7.20
DOMCDC04 2322
2. DOMCDC04 PATCHes DOMCDCO1 to process the PDC request DOMCDCO1 2.3.21

DIAGRAM 2.3.2.2
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Input

Events logging
parameter

2.3.3.0.

Output

Events log

file

Data base arrays
CAAATBL
CASYS

Add comment list

Event number
access function
and type the
comment

1 requesting
display

J 0 Uur
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DIAGRAM 2.3.3.1: Events Logging

Typer copies of

the event

Events

file
log

DOMDELOG

event no longer
in file

Event and new

comment

DOMDELOG
comment add-

Process
1. if adding a comment to an event then - l :
2. Format the desired record
3. Add record to events file.
4, Route event to general types and access
area typer.
5. If more events to process then _@
6. E'-SE
7. Read the old event from the file.
8. If passed event no longer in file, do
a. display error message
b.
9. ELSE, DO
a. insert new comment
b. log event back to the file.
¢. route event and comment to general
and access area typers
d. display comment added
10. Return to Special Real Time Operating System

ed success-
fully
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

The address of the events logging parameter list is passed as the patch parameter from either the SCEVENT macro
processor or the alarm processor

3. The events file is a closed loop, circular file, and is maintained by direct access methods

4,9.c The MESSAGE macro is used to route the event to the typers using routing codes. The general typer routing
code is in the CASYS array while the access area typer is in the CAAATBLE

The add comment list is passed by the events display control program

DOMCEVD4

2.3.3.2

DIAGRAM 2.3.3.1
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2.3.3.0
Input I Process
1
Retrieval V>
parameters ‘ 2
Events 3
log

DOMDELOG

events log
display

. Display retrieved events.

. Extract retrieval parameter.

. Search events file for those events qualifying the

parameters starting from what is currently
displayed.

. Build list of first 16 events found that qualify.

Output

\/7

. Read display for event # and comment to add.
. Request events logging to add the new comment.

. Return to Special Real Time Operating System

DIAGRAM 2.3.3.2: Events Display Control

DOMDELOG
events log
display
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. Retrieval parameters are built by the menu display program DOMCEVD1 2.3.3.2
4. The retrieval parameters are updated to reflect what is currently on the display
7. Request is made via a PATCH to the events logging program DOMCEVT1 2.3.3.1

DIAGRAM 2.3.3.2
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2.3.4.0
Input

Process

. Data base arrays

CANALOG
CACOUNT
CASYS
CASCHART

DIAGRAM 2.3.4.1: Stripchart Cyclic Processor

> 1.

Process all stripchart recorders defined for
system.

A.  Convert values in data base for points
defined to raw data values.

B.  Build message using raw data values.

Output

Send message to System/7.

Cyclic
message
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. PTIME DOMCHRTC at the basic scan cycle rate whenever any recorders are active.

2. Issue System/7 message transaction code X‘13’ using STWRITE macro

DOMCHRTA

2.3.4.2

DIAGRAM 2.3.4.1
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input

Data base
arrays
CASCHRT
CANALOG
CANAMES
CACOUNT
CARCB
CASYS

2.3.4.0

Output

l Process

l\
ol

Data base
array
CASCHART

Data base

array
CASCHART

1. The function to be performed is determined.

A. Change the status of the recorder.
DO

(1)  Validate the information received.

(2) Build message to send to System/7.
(3) Start time-out interval.

B. SCC reply received from System/7.
DO

(1)  Delete the time-out.

(2) Update the array to show new status.

(3) If first recorder to be activated start
cyclic processor.

(4) If all recorders now off delete cyclic
processor.

(5} Log the stripchart array.

Data base array
CASCHART

C. Time-out
Reset the array entry to its previous state.

2. Post macro ECB with return code indicating success
or failure of request.

DIAGRAM 2.3.4.2: Stripchart Change Processor

Log
files
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EXTENDED DESCRIPTION

Notes

1.b.4 The cyclic processor is deleted using the PTIME macro

1.b.5 The CASCHART array is logged using the PUTLOG macro

Modules Diagram
1. This module (DOMCHRTA) receives control from the DOMCSCHT macro interface module DOMTABLE 2.7.20
1.a.2 The transaction code X'08’ message is sent to the System/7 using the STWRITE macro
1.a.3 The time-out is activated by PTIMEing itself for a 10-second interval DOMCHRTA 2.3.4.2
1.b. The System/7 reply is a transaction code X'88"
1.b.1 The time-out is deleted using the PTIME macro
1.b.3 The cyclic processor (DOMCHRTC) is started using the PTIME macro at the basic scan cycle rate DOMCHRTC 2.3.4.1

DIAGRAM 2.3.4.2
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2.3.4.0

DOMDCHRT }

Data base
array
CASCHART

Data base
array
CANALOG
CANAMES
CACOUNT
CARCB

IRIRIE 3
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1. Determine which function to perform.

A. Build or refresh display

B. Change status of recorder.
DO

(1)  Check parameters entered on display.

(2} tf error encountered set up indicators
for refresh.

(3) If no errors, issue macro.

(4)  Alter entry in CASCHART array.

DOMDCHRT

2. Exit.

Data base
arrays
CASCHART

DIAGRAM 2.3.4.3: ‘Stripchart Display Processor
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EXTENDED DESCRIPTION

1.b.2 Errors encountered are included in the display when refreshed

Notes Modules Diagram
1. The display processor (DOMCHART) is patched from the Display Management System display routines DOMCHART 2343
1.a. DOMCHRT1 is called to format and write the display DOMCHART 2.3.4.3
1.b. DOMCHRT2 is called to process change requests. |t issues the DOMCSCHT macro DOMCHART 2343

DIAGRAM 2.3.4.3
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I Process

1.

Input
Tables
XCVT 7
EMSCVT J
CAWBNAME
array

Patch parm list

PROBID

_!\
_ﬂ/

PROBPARM?

Parameter
list

kS

If intiialization processing then do for each
item in CAWBNAME array.

a. Determine configuration number.

(case no.) processing.

Output

b.  Go to configuration number

Case 1-10
2.3.5.1.1

| other than initialization processing then

do for each item passed in parameter list.

a. Find match in CAWBNAME array.

b. Determine configuration number.

c. Go to configuration number

(case no.) processing.
b Case 1-10

2.3.5.1.1

Send last command list to System/370-

System/7 1/O interface routine.

Return to system.

DIAGRAM 2.3.5.1: Wallboard Processing

Command list
(point to by
patch when
sent)
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EXTENDED DESCRIPTION

patched

Notes Modules Diagram
1. Patch ID of 4 is received from data acquisition whenever initial scan received from System/7 wallboard controller DOMCWBPR
or this processing takes place when the wallboard is placed in the automatic mode from the manual mode
1.b. CASE 1-10, Each configuration No. {Case No.) is processed separately under a subroutine DOMCWBPR 2.3.5.1.1
2. Patch ID of 8 is received from Scan Control, Alarm Controller, Alarm Display Controller, or Power Device DOMCWBPR 2.3.5.1
Control whenever an action is taken on a wallboard defined item. Wallboard processing will only be patched if
a wallboard is defined with the system. The parameter list received is one or more data item addresses in the
data base which has had some action take place.
2.c. Sameas 1.b.
3. The command list that has been generated is sent as a parameter of the patch when the interface routine is DOMCWBPR

DIAGRAM 2.3.5.1
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Input

CASTATUS
array

23.5.1

ocess

CAWBNAME
array

By
— >
—

Tables

XCVT

EMSCVT

CAWBCONF
array

CANALOG
array

U-\}

Cases 1-b

1. Determine predefined condition(s} of status data
item.

2. Place lamp address(es) in command list.

3. Place command(s) in command list.

4, if command list is full, send to System/370-
System/7 1/O wallboard interface.

Cases 6-10

5. Determine predefined condition(s) of analog data
item.

6. Place lamp address{es) in command list.

Output

7. Place command(s) in command list.

8. If command list is full, send to System/370-
System/7 1/0 wallboard interface.

2.3.5.1

DIAGRAM 2.3.5.1.1: Wallboard Configuration Processor

Command
list
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EXTENDED DESCRIPTION

conditions which cause each lamp(s) to be set to a certain state, and the lamp states) are all predefined

Notes Modules Diagram
Note: The command list generated is sent to the System/370-System/7 10 Wallboard Interface. A pointer to the
command list is included as a parameter field in the PATCH.
1-4. Cases 1-5 or Configuration No's 1-5 are only for Di points (status data). The configurations (No. Lamps, DOMCWBPR 2.3.6.1
conditions which cause each lamp(s) to be set to a certain state, and the lamp states) are all predefined
5-8. Cases 6-10 or Configuration No’s 6-10 are only for Al points (Analog data). The configurations (No. Lamps, DOMCWBPR 2.3.5.1

DIAGRAM 2.3.5.1.1
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Input
Tables
I XCVT ]
l EMSCVT ]
S/7
Communication

Sysgen options
array

Rommand list —I

2.3.5.0

Output

. Process

1. If Patch ID = 2 (new command list)

a. If command list chain already exists then place

command list address at end of chain.

b. Else send command list to System/7 (transaction
code 14).

2. If Patch ID = 4 (return from System/7 after
initialization command list).

See AA in extended
description

a. Send first command list in chain to

>

System/7 (transaction code 14).

b. If initialization command list chain is complete

then send all remaining command lists to
System/7 (transaction code 14). '

3. Return to system.

EMSCVT
(command list
chain)

" Command list

DIAGRAM 2.3.5.2: System/370-System/7 Input Output Wallboard Interface
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EXTENDED DESCRIPTION

Notes

pointer in the first word of the command list. The transaction code 14 header is completed in the command
list and the chaining address is dropped before shipping to the System/7

Modules Diagram
Note: No processing takes place if the System/7 controlling the wallboard is not active and scanning
1. Control is received from wallboard process or DOMCWBPR module with a patch parameter pointing to the DOMCWBS7 2.3.5.2
command list
1.a. During initialization only one command list is shipped to the seven until a return transacation code of 94 is DOMCWBS7 2.3.5.2
received back (indicates the System/7 is ready to process the next command list sent)
2. No data is received back from the System/7. A transaction code of 94 causes a patch to DOMCWBS7 with DOMCWBS7
an1Dof 4
AA. The initial command list address is kept in the EMS CVT. Each command list chained points to the next by a DOMCWBS?7

DIAGRAM 2.3.5.2
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Input

Tables

XCVT

EMSCVT

AID

DCE

CEATAB

2.3.6.0

ocess

i

VA

CARCB
array

Remote
control
element

Tables

CEATAB

CEASBDT

—

1

\/

The PATCHiID determines which processing route is taken.

1. PATCH ID = 10—buiild RCB menu display page one.

a. Get storage and build remote control element

{RCE) if Control Element Address (CEA) Table
entry is zero for Sensor Based Data (CEASBDT).

b. Put address of RCE in CEASBDT if CEASBDT

Output
™ Remote
control
element
CEATAB
S CEASBDT

is zero.
c. Build display page and format in buffer.
d. Write formatted page to display screen.

2. PATCH ID = 20—page RCB display forward one
page.

a. Build and format next page.
b. Write formatted page to display screen.

3. PATCH ID = 25-—-page RCB display backward one
page.

a. Build and format preceeding page.
b. Write formattted page to display screen.
4. PATCH ID = 40—display change.

a. If new display is not a sensor based data display,
free RCE storage and zero CEASBDT field in

RCB Menu
Display

RCB
Display

CEATAB

CEATAB.

Return to system.

DIAGRAM 2.3.6.1: Remote Control Block Menu Display Control

CEASBDT
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EXTENDED DESCRIPTION

Notes Modules Diagram
Note: Control is received by manual input of Sensor Based Data (Remote Control Block Menu) Display request DOMCSGET 2.3.6.1
by the power system operator
2. If display is on the last page then the first page will be built and displayed DOMCSGET 2.3.6.1
3. If display is on the first page then the last page will be built and displayed DOMCSGET 2.3.6.1
4, The new display name is compared against a list of all valid sensor based data display names DOMCSGET

DIAGRAM 2.3.6.1
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2.3.6.0
Input

Process

Tables

AID
CEATAB
DCE

L UTF

Remote control
element

CARCB

AV

Arrays

AV

CARCB
CANALOG
CANAME

CATYPES
CAUNITS

Remote control
element

The patch ID determines which processing route is
taken.

1. Patch ID = 10—initialize control fields and build
display page one.

a. Calculate total page nos. and data addresses and
place in RCE,

b. Build first page data (RCB information) and
format in buffer.

c. Write formatted page to display screen.

2. Patch ID = 15—Reinitialize and‘display page one.

Output

Remote control
element

Analog
data
display

a. Recalculate total page no.s and place in RCE.

b. Build first page data (RCB information) and
format in buffer.

c. Write formatted page to display sereen.
3. Patch ID = 20—page forward one page.

a. Build and format next page.

b. Write formatted page to display screen.

61AG:RAM 2.3.6.2: Analog Data Display Control

Remote control
element

Analog
data
display

g
i
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Z
oo
ee QL Hh
>
[ =l
Zom o
NC O
owm o
N
W
[ NZ TN
N O
Ow I
(e)
=
0
~
[<))



G'86-¢ WA} 10 Aliadolg — |elislelp pasusdi)

EXTENDED DESCRIPTION

Notes Modules Diagram
Note: Control is received by manual action taken by a dispatcher (i.e., depressing a program function key)
2. This function is executed any time this function receives control (2.3.6.2) from other sensor based data display DOMCSANA 236.2
functions (2.3.6.4, 2.3.6.3, and 2.3.6.5). Display pages 1-N are the pages used to display analog data
3. If display is on the last page then the first page will be displayed DOMCSANA 2.3.6.2

DIAGRAM 2.3.6.2
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Input *

Tables

AID

DCE

CEATAB

Arrays

CARCB

CANALOG

CANAME

CATYPES

CAUNITS

Remote control
element

Data
from
screen

XCVT

EMSCVT

DIAGRAM 2.3.6.2

. Patch ID = 25—page display backward one page. -

a. Build and format preceeding page‘.

b. Write formatted page to display screen.

. Patch ID = 30—refresh current displayed display

page.
a. Build and format current page.

b. Write formatted page to display screen.

. Patch ID = 35—update analog values entered from

screen in data base.

a. Check for invalid characters input from screen.
Format error indicator if not OK.

b. Check for item being offline. Format error
indicator if not offline.

c. Check to see if display unit has correct access

Output

area and function code to update this item.

Write event error messages if not OK.

d. If all three above conditions are met success-

fully then

DOMCNCNV
(convert no. to
floating point)

Analog
data
display

Event(s) and
system messages
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EXTENDED DESCRIPTION

6.d. CSECT DOMCNCNYV is passed the EBCDIC form of the new value and converted to single precision floating
point

Notes Modules Diagram
4. If display is on first page then the last page will be built and displayed DOMCSANA 2.3.6.2
5.  The page currently being displayed is re-displayed using current data from the data base. This function is invalid DOMCSANA 2.3.6.2
for the first page of the display
DOMTABLE 2.3.6.2

DIAGRAM 2.3.6. 2
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Tables

AID

DCE

CEATAB

Arrays

CARCB

CANALOG

CANAME

CATYPES

CAUNITS

Remote
control
element

Output

e. Réplace converted value in data base.

f. Build and display current display page.

g. Write formatted page to display screen.

7. Patch ID = 40 display change
a. If new display is not a sensor based data display,
free RCE storage and zero CEASBDT field
in CEATAB.

8. Return to system.

DIAGRAM 2.3.6.2

CANALOG

Analog
data
display

CEATAB

CEASBDT
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EXTENDED DESCRIPTION”

Notes Modules Diagram
6.e. - If update is successful, the new value is placed in the data base and an event and message are generated DOMCSANA 2.3.6.2
7.a. The new display name is compared with a list of all valid sensor based data display names DOMCSANA 2.3.6.2

DIAGRAM 2.3.6.2
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2.3.6.0

-

Tables

AID
DCE

—
CEATAB
>

RCE

Arrays

CARCB
CANALOG
CANAME

Input I Process

The patch ID determines which processing route is taken.

1. Patch ID = 2 — Display detail for first 8 items
received from analog display.

Output

p

Screen read —
data in
buffer

P

a. Save data from screen read in buffer and place
pointer in RCE.

b. Build and format display page for first eight items.
c. Write formatted page to display screen.

2. Patch ID = 4 — Display detail for second 8 items
received from analog display.

Remote .
control
element T

a. Save data from screen read in buffer and place

pointer in RCE.
b. Build and format display page for second 8 items.
c. Write formatted page to display screen.

3. Patch ID = 6 — Display detail for first 8 items in
buffer.

a. Build and format display page for first eight
items.

b. Write formatted page to display screen.

DIAGRAM 2.3.6.3: Analog Detail Display Control

Analog
detail
display
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EXTENDED DESCRIPTION

Notes Modules Diagram
Note: Control is received by manual action taken by a operator {i.e., depressing a program function key)
1. & 2. Control is received with display screen read data from the analog data display DOMCSANL 2.3.6.3
3. Input data for display page is from buffer generated during steps 1 or 2 DOMCSANL 2.3.6.3

DIAGRAM 2.3.6.3
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Input

Tables

AID

DCE

CEATAB

RCE

Process

Arrays

CARCB

CANALOG

CANAME

Data

from

screen

DIAGRAM 2.3.6.3

. Replace converted values in data base.

- Redisplay page currently on screen. *

. Patch ID = 8 — Display detail for second eight items

in buffer.

a. Build and format display page for second eight
items.

b. Write formatted page to display screen.

. Patch ID = 10 — Display change.

a. If new display is not a sensor based data display,
free RCE storage and zero CEASBDT field in
CEATAB.

. Patch ID = 12 — Update limits and/or coefficients.

Analog
Detail
Display

CEASBDT

a. -Error check new values—write events and/or

messages if in error.

b. Convert new values.

Events &/or
messages

<)

DOMCNCV
{Convert from
EBCDIC to
floating point)

CANALOG

Analog
Detail
Display
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EXTENDED DESCRIPTION

are converted into warning limits to be stored in data base

Notes Modules Diagram
4. Input data for display page is from buffer generated during steps 1 or 2 DOMCSANL 2.36.3
5.a. The new display name is compared with a list of all valid sensor based data display names DOMCSANL 2.3.6.3
6.a. New values are checked for (1) valid characters, (2) if item has access area and function code as display unit, DOMCSANL 2.3.6.3
and (3) if item is off line
6.b. Operating limits and coefficients are converted from EBCDIC to floating point and then the operating limits DOMTABLE 2.7.2.0

DIAGRAM 2.3.6.3
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input

Process

Tables

AlID

DCE

CEATAB

RCE

Arrays

CARCB

CANALOG

CANAME

data in
buffer

Screen read

DIAGRAM 2.3.6.3

7. Patch ID 14 and 16 — Change sysgen options
alarmability or user conversion.

a. If item is not offline, or display unit access areas
and function codes are not correct then generate
error messages and/or event(s).

b. If checks in 7a. are OK and patch ID = 14 then
reverse alarmability bit in data base and event.

c. If checks in 7a. are OK and patch ID = 16 then
reverse user conversion bit in data base and

event.

d. Redisplay page currently on screen.

8. Return to system.

Output

> Events and

messages

CANALOG

Events and
messages

Analog
detail
display
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EXTENDED DESCRIPTION

Notes Modules Diagram
7.a. Display unit may also be power system operator {can update all access area/function codes) DOMCSANL. 2.3.6.3
7.d. Page is redisplayed after successful modifications to indicate new conditions DOMCSANL 2.3.6.3

DIAGRAM 2.3.6.3
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Input

l Process

2.3.6.0
"Tables
AID
DCE

CEATAB

>

Remote control

CATYPES

element

CARCB _F
Arrays

CARCB

CACOUNT

_—
—

Remote control
element

The Patch ID determines which processing route is taken.

1. Patch ID = 10 - Initialize control fields and build
display page one.

Output

a Calculate total page numbers and data address

and place in RCE.
b. Build first page data and format in buffer.

[ Write formatted page to display screen.

2. Patch ID = 15 = Reinitialize and display page one.

a. Recalculate total page numbers and place in RCE.
b Build first page data and format in buffer.

c Write formatted page to display screen.
3. Patch ID = 20 - page display forward one page.

a. Build and format next page.
b. Write formatted page to display screen.

4, Patch ID = 25 = page display backwards one page. _

a. Build and format preceeding page.

Remote control
element

Pulse
Counter
Data

Display

DIAGRAM 2.3.6.4: Pulse Counter Data Display Control

>

Remote control

element

Pulse
Counter
Data
Display
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EXTENDED DESCRIPTION

Notes

Modules Diagram
Note: Control is received by manual action taken by a dispatcher (i.e., depressing a program function key)
2. This function is executed any time this function receives control (2.3.6.4) from other sensor based data display DOMCSPCD 2.36.4
functions (2.3.6.2 and 2.3.6.5). Display pages 1-N are the pages used to display pulse counter data
3. If display is on the last page then the first page will be displayed DOMCSPCD 2.3.6.4

DIAGRAM 2.3.6.4
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Tables

AID
DCE

CEATAB

Process

Vi

Arrays

CAREB

CARCOUNT

CATYPES

Remote control
element

!

Tables

XCVT

EMSCT

DIAGRAM 2.3.6.4

b. Write formatted page to display screen.

. Patch ID = 30—refresh display page currently

displayed.

a. Build and format current page.

- b. Write formatted page to display screen.

Patch ID = 35—update pulse counter values entered
from screen in data base.

a. Check for invalid characters input from screen—
format error indicator if not OK.

b. Check for item being offline. Format error
indicator if not offline.

Output

Pulse
counter
data

display

c. Check to see if display unit has correct access

4'> Event(s) and

area and function code to update this item—
write and event error messages if not OK.

d. If all three above conditions are met successfully
_then, convert number to floating point using
DOMCNCNV.

system
message(s)

e. Replace converted value in data base.

AV

f. Build and display current display page.

g. Write formatted page to display screen.

CACOUNT

Pulse
counter
data

display
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EXTENDED DESCRIPTION

point

Notes Modules Diagram
4, If display is on first page then the last page will be built and displayed DOMCSPCD 23.6.4
5.  The page currently being displayed is re-displayed using current data from the data base. This function is invalid DOMCSPCD 2.3.64
for the first page of the display
6.d. CSECT DOMCNCNYV is passed the EBCDIC form of the new value and converted to single precision floating DOMTABLE 2,720

DIAGRAM 2.3.6.4
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Input

Tables

Process

>

AID

DCE

CEATAB

Arrays

CARCB

CACOUNT

CATYPES

Remote
control
element

DIAGRAM 2.3.6.4

7. Patch ID = 40—display change.

Output

a. If new display is not a sensor based data

display, free RCE storage and zero CEASBDT
field in CEATAB.

8. Return to system.

CEATAB

CEASBDT
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EXTENDED DESCRIPTION

Notes

Modules Diagram
6.e. If update is successful, the new value is placed in the data base and then an event and message are generated DOMCSPCD 2.3.6.4
7.a. The new display name is compared with a list of all valid sensor based data display names DOMCSPCD 2.36.4

DIAGRAM 2.3.6.4
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2.3.6.0

AID
DCE
CEATAB

CARCB |

Remote control
element

;

Arrays

CARCB
CASTATUS

CATYPES ' k :> ,

Remote
control
element

taken.

Inpu - Process
! bl The Patch ID determines which processing route is
Tables g

1. Patch ID = 10 — Initialize control fields and build
display page one.

a. Calculate total page no.s and data addresses and
place in RCE.

b. Build:first page data and format in buffer.

¢. Write formatted page to display screen. NEEGG——

2. Patch ID = 15 — Reinitialize-and: display page one.
a. Recalculate total page No's. and place in RCE.

b. Build first page data and format in buffer.

c. Write formatted page to display: screen.
3. Patch ID = 20 — Page display forward one page.
a. Build and format next page.

b. Write formatted page: to display screen.

Output

~)

Remote
control
element

Display
Management
System

DIAGRAM 2.3.6.5: Status Data Display Control

>

Remote
control
element

Display
Management
System

pdn
8eg
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EXTENDED DESCRIPTION

Notes Modules Diagram
Note: Control is received by manual action taken by an operator (i.e., depressing a program function key)
2. This function is executed any time this function receives control {2.3.6.5) from other sensor based data display DOMCSSTA 2.3.6.5
functions (2.3.6.2 and 2.3.6.4). Display pages 1-N are the pages used to display status data
3. If display is on the last page then the first page will be displayed DOMCSSTA 2.3.6.5

DIAGRAM 2.3.6.5
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Input

Tables

AID

DCE

CEATAB

Arrays

Process

\/

CARCB

CACTATOS

CATYPES

Remote Control
Element

Data from

screen

Tables

XCVT

EMSCVT

DIAGRAM 2.3.6.5

4.

b.

Patch ID = 25 - page display backwards
one page
Build and format preceeding page

Write formatted page to display section

Patch ID = 30 - Refresh display page currently
displayed
Build and format current page

Write formatted page to display screen

Patch ID = 35—Modify Sysgen option

If display unit is not master dispatcher or

Status
data
display

display unit access area and function code

do not match item access area and function ;
code then generate an event and error message

If item is not offline then generate an error
message

If both conditions (a & b) above are met then
reverse the alarmability bit setting and generate

2

Event(s) and
Message(s)

an event and message and refresh screen l

>

CASTATUS
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EXTENDED DESCRIPTION

Notes

for the first page of the display

Modules Diagram
4. If display is on first page then the last page will be built and displayed DOMCSSTA 2.3.6.5
5. The page currently being displayed is re-displayed using current data from the data base. This function is invalid DOMCSSTA 2.3.6.5

DIAGRAM 2.3.6.5
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EMSCVT

AID

DCE

CEATAB

Arrays

CARCB

CASTATUS

CATYPES

Remote
control
element

CPU ID

-
—

from

screen

DIAGRAM 2.3.6.5

7. If Patch ID = 36 — Generate a Transfer of Control
Command.

a. Retrieve the new CPU ID.

b. Send a ‘CTL' control command out to new CPU
ID.

Qutput

Status
Data
Display

c. Turn the controllability indicator off.

>| CASTATUS

d. Generate an event and message and refresh

screen.

8. Patch ID =40 — Display Change.

> Event

and message

CEATAB

a. If new display is not a Sensor Based Data display,
free RCE storage and zero CEASBDT field in
CEATAB.

9. Return to system.

> CEASBDT
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EXTENDED DESCRIPTION

Notes Modules Diagram
8. The new display name is compared with a list of all valid sensor based data display names DOMCSSTA 2.3.6.5
7. This function takes place in CSECT DOMCTLCM which is branched and linked to DOMCSSTA 2.3.6.56.1

DIAGRAM 2.3.6.5
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Input

“CTL" command
from System/7 or
step 2 this diagram

Process

System/7
communication
array

Status

|

array

display

EMSCVT

Output

1. Process “'CTL' command received from System/7.

a. “To’ CPU ID to receive control is same as this
CPU-make controllable and modify PDC array
entry.

b. “To” CPU ID to receive control is not same as
this CPU—make item not controllable and
modify PDC table.

c. When this CPU is at top of hierarchy route
command back to destination (front end)
System/7 CPU.

2. Process below if control received from status display.

a. Generate a 'CTL" command from manual input
from screen.

b. When at top of hierarchy,

po:

ELSE:
Route command to top of hierarchy .

3. Return.

DIAGRAM 2.3.6.5.1: Transfer of Control

CASTATUS
array

CAPDC array
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EXTENDED DESCRIPTION

Notes Modules Diagram
1.  Control is received from DOMTROUT when the System/7 sends a transaction code 08 “CTL’ command DOMCSSTA 2.3.6.2
to the 370
2. Control is received from the status data display control program DOMCSSTA DOMCSSTA 2.3.6.2

DIAGRAM 2.3.6.5.1
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Automatic
Generation
Control
Application

2.4.0

AGC Cyclic
Processing

2.4.1.0

L |

Display/Data
Entry Support
for Systems
Contsining EDC

2,420

L 1

-

Display/Data
Entry Support
for Systems not
Containing EDC

24.3.0

Compute Convert Unit AGC AGC Display AGC Output AGC Mode Interchange Generator AGC
Generator Unit Corrections 10 Output Menu Table Change/Time Schedule Control Status ral
Corrections Pulse Lengths Interface Correction Matrix Parameters
2411 .2 2.41.3 2.4,2.1 2.4.2.2 2.4.2.3 24.2.4 2.4.2.5 2.4.2.6
First Cyalic Complete Compute Offline EDC AGC Only AGC Output AGC Mode Interchange Generator AGC
Entry Cyclic nit Support System Display Table Change/Time Schedule Control Status Generat
Initiahzation Imtiahzation Corrections Menu Correction Matrix Parameters
Initiatization
24101 24.1.1.2 2.4.1.1.3 2.4.1.1.4 2.4.3.1.0 24.3.2 2.4.2.2 2423 2.4.2.4 2425 2.4.2.6
Manuat EDC Change
Output Table Entry
Display
2.4.3.1.1 24312
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Input

jenuey 01607 QLE/WeISAS ZZL-C

The following arrays:

AALFCODR
AAOQOINSF
AAQ0ICSM
CANALOG
AAOTGCSM
AAACTADR
AATTTGCS
AAQTICSM
AAOQICLFC
AAPMAXEM
AAPMINEM
AALFCACT
AALFCODD
AALFCOUT
AAOPDEDC
AAOORHOO
AALFCEXC
AAOLFCRHO
AAOPDLFC
AAPMAXEC
AAPMINEC
AALFCOTT
AAODELTP
AALFCUNC

Output

If AGC initialization not done issue system

message and return.

If this is first entry since restart perform first
entry initialization.

24.1.1.1
Begin cyclic entry initialization.

24.1.1.2
Complete cyclic entry initialization.

24113

Compute instantaneous area requirement (IAR)
and store in AALFCOTT.

Compute smoothed area requirement (SAR) and
store in AALFCOTT.

Compute unit correction for each generator.
24.1.1.4

Suspend AGC if in emergency assist mode on two

successive executions with sign of SAR changed ~

between them.

Update AGC output table.

.| Convert unit corrections to pulses.

24.1.2

DIAGRAM 2.4.1.1: Compute Generator Unit Corrections

AAPMAXEM
> AAQ00RHOO

> AlLFcssp

Return to

The following arrays:

AAOTICSM
AAQ0ICSM
AALFCOUT
AATTTGCS
AAPMINEC
AAPMAXEC
AAPMINEM

AAOPDEDC
AALFCACT
AALFCUNC
AAOICLFC
AALFCOTT
AALFCEXC
AALFCRHO
AAOPDLFC
AAODELTP
AALFCODR

AALFCODR

- "T-.—

system
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EXTENDED DESCRIPTION

Notes Modules Diagram
0. DOMALFCB is patched periodically by a PTIME macro set up originally by the initialization routine DOMALFCI 2.1.3
DOMALFCI. The time between patches may be changed by manual intervention via the AGC General
Parameters display
5. IAR=T (NATF-NSTF) - 10K (FREQS + FREQO - FREQA) DOMALFCB 24.1.0
6. SAR=(1-N) SAR + N (IAR) DOMALFCB 2410

DIAGRAM 2.4.1.1
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Process

1. Establish address of Energy Management
System/370 Time Management Table.

3. Obtain values of NG, NT, NCIS and the item

Output

ATIME

2. Obtain addresses of arrays used by DOMALFCB.

See extended
>

description

NG

|

NT

names of the primary and back up frequency’

NCIS

sensors.

4. Obtain addresses of items used by DOMALFCB.

INSYSF1

INSYSF2

NN O N S O O

> See extended

description

5. Calculate EDC output table displacements.

2411
Input
AALFCODR
£ %
AIO000ONG
AIOO0ONT
AIOONCIS
T T
AAOQOINSF
| [ >
I
DIAGRAM 2.4.1.1.1: First Entry Initialization

Return to
) 24.1.1

OTDP1

OTDPF1




GZ1-Z WEI $0 ALiadoid — |euisiely pasusar

EXTENDED DESCRIPTION

Notes

Modules

Diagram

Array

AAACTADR
AAQ0ICSM
AAOQOTICSM
AAOOINTL
AAOTGCSM
AATTTGCS
AAPMAXEC
AAPMINEC
AAPMAXEM
AAPMINEM
AAOTEDCA

Item

AICMFORL
AIPLFCGO
AILFCGO
AIRUNMOD
AILFCSSP
LFCALO1
LFCALO2
LFCALO3
LFCALO4
LFCALOS
LFCALOG
LFCALO7
LFCALO8
LFCALO9
LFCAL10
LFCAL11
LFCAL12
LFCAL13

Address

ACTADR
ICSM
TICSM
TIES
GCSM
TMPGCSM
PMAXEC
PMINEC
PMAXEM
PMINEM
TEDCA

Address -

ACMFOR
APLFCGO
ALFCGO
ARUNMOD
ALFCSSP
ADDAL10
ADDALO2
ADDALO3
ADDALO4
ADDALO5
ADDALO6
ADDALOQ7
ADDALO8
ADDALO9Y
ADDAL10
ADDAL11
ADDAL12
ADDAL13

Array

AAO00RHOO
AALFCRHO
AAOPDEDC
AAODELTP
AAOICLFC
AAOPDLFC
AALFCACT
AALFCEXC
AALFCOUT
AALFCOTT
AALFCUNC

Item

LFCAL14
AILFCINT
AILFCGO
AILFCSSP
AIEDCINP
AILFCOOK"
AIOFREQO
AIOFREQS
AIOGAINA
AIOGAINB
AIOGAINC
AIOLFCOON
AILFCOOT
AILFC00X
AILFCOOY
AILFCCRL
AILFCCRR
AIPLFCGO

2. Array names and symbolic locations of the resolved addresses are listed below:

Address

EDCRHO
LFCRHO
PDEDC
DELTP
ICLFC
PDLFC
LFCACT
LFCEXC
LFCOUT
LFCOTT
LFCUNC

4,  The addresses of the primary and back up frequency readings are stored in ASYSF1 and ASYSF2. Other
item names and symbolic locations of the resolved addresses are listed below:

Address

ADDAL14
LIST
LIST+4
LIST+8
LIST+12
LIST+16
LIST+20
LIST+24
LIST+28
LIST+32
LIST+36
LIST+40
LIST+44
LIST+48
LIST+52
LIST+56
LIST+60
LIST+64

DOMALFCI

2.1.3

DIAGRAM 2.4.1.1.1
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Input

AALFCODR

)

)
\

AICMFORL

24.1.1
P

rocess

Output

DPPCTIMA

—

L

AAOQ0ICSM

AALFCODR

L

~—

L

AILFCSSP

T

CANALOG

|

AAQTGCSM

!

AAQTEDCA

!

AAACTADR

l

T V| O 0 R T

1.

. Update continuous monitor failover halfword.

. Store current time and date.

. Update current scheduled value for all companies

. If AGC is suspended show this in output table and

. If any data necessary for AGC is missing issue

. Store system frequency.

. Initialize working data arrays.

. Store good generator analog readings.

See extended

Obtain current values of list of items.

; description

L £

-~ -

AICMFORL

in interchange schedule matrix and compute net
schedule tie flow.

return to system.

appropriate alarm message and return to system.

> Time Date

AAQ0ICSM
NSTF
AALFCOUT
Al run mod
i o
. FREQA
> AATTTGCS AAPMAXEM

AAPMINEC AAOQ0RHOO

AAPMAXEC AAQOPDEDC
I | —

AAPMINEM AAOQICLFC

AALFCACT

DIAGRAM 2.4.1.1.2: Begin Cyclic Entry Initialization

——-'——>l_J

Return to
24.1.1
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EXTENDED DESCRIPTION

6. Causes for alarm are:
a. No system frequency available
b. No EDC output available
c. Incomplete data scan (twice in a row)

8.  The control element in AAOICLFC. is set to 1 for all generators on automatic control and to O for all others

9. If data for a generator is bad and its status code is base loaded or on automatic control the status code for this
pass through DOMALFCB is changed to out of service and an alarm is issued

Notes Modules Diagram
1. Item values are stored in internal storage as follows (values are changed in real time by indicated load modules):

Value Originally May Be

Set By: Changed By:
LFCINT AGC interval DOMALEFCI DOMAGPUP
LFCGO Non-zero if scan complete DOMTSSYN DOMTSSYN
LFCSSP Non-zero if AGC suspended DOMALFCI DOMAMTUP
EDCINP Non-zero if automatic EDC output available DOMALFCI DOMAEDCB
K Frequency Bias SYSGEN DOMAMTUP
FREQO Frequency offset SYSGEN DOMATCOR
FREQS Scheduled frequency SYSGEN DOMAGPUP
GAINA " Assist mode unit correction gain control SYSGEN DOMAGPUP
GAINB Normal mode and dead band mode unit SYSGEN DOMAGPUP

correction economy gain control

GAINC Normal mode unit correction SAR gain control SYSGEN DOMAGPUP
N Proportion of instantaneous value in SAR SYSGEN DOMAGPUP
T AGC Mode Adjustment SYSGEN DOMAMTUP
X Dead Band Limit SYSGEN DOMAGPUP
Y Normal Mode Limit SYSGEN DOMAGPUP
CRL Lower Generation Capability Criterion SYSGEN DOMAGPUP
CRR Raise Generation Capability Criterion SYSGEN DOMAGPUP
PLFCGO Previous LFCGO value ) SYSGEN DOMALFCB

DIAGRAM 2.4.1.1.2
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Input

2.4.2.0

l Process

> 1.

>
>

AATTTGCS

L Il
AALFCACT

I ]
AAACTADR
AAOOINTL
CANALOG

I |
AAOICLFC
AAPMAXEM
AAPMINEM
AALFCACT
AALFCODD

x ~
AILFCCRL
AILFCCRR

:

. Sum net actual tie flow.

Compute unit correction for all base loaded units.
Sum them.

. If on flat tie line control and data is bad from a tie

that is not marked out of service self, issue an alarm
message and return to the system.

if on tie line bias control and data from a tie is bad
that is not marked out of service self, issue an alarm
message, set the running mode for this execution
of AGC to flat frequency control, and continue.

Output
AALFCUNC
RAMPD

L]

NATF

. Check the reserve generation control capability of

the AGC system.

DIAGRAM 2.4.1.1.3: Complete Cyclic Entry Initialization

Return to
24.1.1
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EXTENDED DESCRIPTION

outputs and the high and low emergency limits. If either sum is less than the supplied criterion issue an
alarm message

Notes Modules Diagram
1. Base loaded units unit correction formulation DOMALFCB 24.1.0
Unit correction = desired base load point - actual power
Maximum atlowed correction = (short term ramp rate) (AGC interval)
|Unit correction| is adjusted to be < |max. allowed correction|
5. For all generators on automatic control compute the sums of the differences between the present generator DOMALFCB 24.1.0

DIAGRAM 2.4.1.1.3
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2411
Input I Process
AAOICLFC ) 1. IfISAR] > Y then set dynamic mode to emergency
assist, compute unit corrections, and return to
AAOPDEDC 24.1.1.
ALLFCACT 2. Adjust desired power settings.
AAOORHOO 3. Compute economic correction for each generator.
AALFCEXC 4. f|SAR| < X set dynamic mode to dead band,
compute unit corrections, and return to 2.4.1.1.
AALFCRHO
, 6. Set dynamic mode to normal, compute unit
AAOPDLFC ::> corrections, and return to 2.4.1.1.
AAPMAXEC
AAPMINEC
AALFCOTT
AAODELTP
AATTTGCS
AALFCUNC
AAPMAXEM
AAPMINEN Peturn to
DIAGRAM 2.4.1.1.4: Compute Unit Corrections for Each Generator

Output

AALFCEXC

AALFCRHO

AAOPDLFC

AAODELTP

AALFCOTT

AALFCUNC
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EXTENDED DESCRIPTION

Notes Modules Diagram

1. For all generators on automatic control plus those base loaded units to be used in emergency assist mode: DOMALFCB 2410

If SAR <0 unit correction = GAINA (max. emergency limit - actual value)
If SAR < 0 unit correction = GAINA (min. emergency limit - actual value)

2. For all generators on automatic control adjust desired power settings in accordance with EDC participation DOMALFCB 241.0
factors to account for the difference between total current generation and total generation at the time of the
last automatic EDC. If this is not possible issue an alarm

3. Economic correction = desired power setting - actual value

4. For each generator on automatic control: DOMALFCB

unit correction = GAINB (economic correction)

If for any generator {unit correction| > (AGC interval) (max. short term ramp rate) adjust its correction to
the maximum allowed value

5. USAR = SAR - RAMPD, i.e., usable area requirement = smoothed area req. - unit corrections applied to DOMALFCB 241.0
base loaded units

For each generator on automatic control:

-~ GAINC (USAR)(participation factor)
+ GAINB {economic correction)

Adjust unit corrections so as not to violate maximum short term ramp rate or minimum allowed correction

DIAGRAM 2.4.1.1.4
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2411
‘Input . l Process
1
AALFCODR >
AALFCOUT
AATLFCIC
l ] 2
ALLFCPDA
| ) 3
AALFCPDB
AALFCPDP 4
5.

. Compute pulse lengths in .1 seconds.

. Increment AGC integrated command array by

. Store pulse commands for each generator.

. If this is the first entry

a. Obtain array addresses.

b. Obtain address of lock control block for array
AALFCPDO.

¢. Obtain value of number of generators, NG.

Output

AALFCPDP

=]

AATLFCIC

= ]

amount of commands issued.

AALFCPDO

Transmit commands to generator

controllers. 24.1.3

DIAGRAM 2.4.1.2: Convert Unit Corrections to Pulses

Return
to 2.4.1.1
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EXTENDED DESCRIPTION

5. DOMALFCO calls DOMCGENO, the supervisory control AGC output interface processor, which initiates the
transmission of the specified raise or lower pulses to the generator controllers

Notes Modules Diagram

0. DOMALFCO is called by DOMALFCB when it has unit corrections to be transmitted to the generator

controllers
1.a. Array names and symbolic locations of the resolved addresses:

Array Address

AALFCPDO LFCPDO

AALFCPDA LFCPDA

AALFCPDB LFCPDB

AALFCPDP LFCPDP

AALFCOUT LFCOUT

AATLFCIC LFCIC
1.b. The lock is used jointly by DOMALFCO and DOMCGENO DOMALFCB 24.1.0
2. Pulse length in units of .1 seconds = A(unit correction in NW) + B DOMALFCB 24.1.0

Truncate number of pulses to an integer between -255 and +255
3. Command in MW = {Pulse length -B) /A DOMALFCB 24.1.0

DIAGRAM 2.4.1.2
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Input

SCWKAREA |

Array
AALFCPDO

DOMCGENT

DIAGRAM 2.4.1.3: (DOMCGENO)

2.4.1.0

Process

Output

1. Obtain count of entries to process.
2. Lock array AALFCPDO
DO
A.  Find match on generator name
DO
1. Pulse duration is zero
do nothing
2. Pulse duration is positive
raise using SCDEVICE macro
3. Pulse duration is negative
lower using SCDEVICE macro
B. Point to next entry
3. Unlock AALFCPDO array.
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. The address and item count are resolved at initialization time and stored
2.a. If all pulse duration values are zero, no data is sent to the System/7
2.a.2and 3 The SCDEVICE macro branches to the SCDEVICE macro processor which patches the PDC macro DOMTABLE 2720
interface program DOMCDC04 2.3.2.2

DIAGRAM 2.4.1.3
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Input

Program

24.20

function

key

DIAGRAM 2.4.2.1: AGC Display Menu

Process

1.

2.

Create menu display.

Return.

Output
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. Display Management System PATCHes DOMALMUP with a PACH ID of 1 when the system function key for
the AGC menu or EDC menu is pressed. Display Management System provides a parameter list which contains
the display name, requesting unit ID, and the format control list ID.

DOMALMUP

24.21

DIAGRAM 2.4.2.1
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Input

Data base

24.20

Process

Output

AALFCOUT

\/

AAPLANTS
AIO000ONP
AIOOGENC

CEATAB

Display

Management
System

DIAGRAM 2.4.2.2: AGC Output Table

1. Generate first page AGC output.
Patch ID =1

a. Determine data base addresses if first execution.

b. Determine no. pages required for output.

c. Save page no.

D

d. Create AGC output table display first page.

2. Remove display.
Patch ID =2

CEATAB

a. Delete paging pointers for requesting unit.

3. Page forward.
Patch ID =3

a. Increment page number in CEATAB for request-
ing unit.

b. Determine data dddresses for next page of
output.

c. Create AGC output table display (next page).

4. Page backward.
Patch ID =4

a. Decrement page number in CEATAB for request-
ing unit. .

b. Determine data addresses for previous page.

c. Create AGC output table display (previous page).

5. Return.

AGC Output
Table Display

CEATAB
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1.a., 3.c., & 4.c. The AGC Output Table display is created by providing Display Management System with the
addresses of the data to be output, the number of items to output, and the unit ID to be output to,
using DINFO macros, and then using DISPUP macros

DOMALTPG

2422

DIAGRAM 2.4.2.2
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Input 24.2.0 Process - Output
Data Base
AIRUNMOD > 1. - Generate Mode Time Output
AILFCOOK. . .
AIDSTRTC a. Determine data base addresses if first
AIDSTOPC execution.
AITSTRTC b,  Connect times from internal format to
AITSTOPC character (EBCDIC). format for output. Mode/Change
AISPDSLW c.  Create mode change/time correction display. Time Corr.
AIDFREQO
AIDADFID
AIDFREQQ 2. Delete time correction.
a. Verify requestors access/function areas.
b. Delete PTIME's and zero time correction

parameters.
— System logging
MSGFILE | > task

3. Process data entry changes. J> AlILFCO0K
a Modify mode parameters and log changes if AILFCoOT

Display Management ‘>
System I mode change request. ﬁ:tgggﬁf’c
b. Modify time correction parameters if tim:
v P ¢ AIDSTOPC

correcti equest.
on red AITSTRTC

c. Issue PTIME start and stop parameters. | 3 AITSTOPC
AISPDSLW

AIDFREQQ

4.  Process start/stop time requests.

a. Maintain frequency offset.
AIDFREQQ

5. Return.

DIAGRAM 2.4.2.3: AGC Mode Change/Time Correction
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

3.a.

3.b.

Patch ID =1
Times are in fixed point 1/100 sec. internally

Display Management System is provided with addresses VIA the DINFO macro and DISPUP macros are

used to create the display
Patch ID=5

Valid requestors are.determined by comparing the requesting Access/function area IDs to SYSGENed IDs in the
data base

Patch ID=7

Valid mode change requests are as follows:

e Suspended mode — may be selected anytime

e Flat Tie Line — may be selected as long as at least one generator is on auto control

e Tie line bias — same as flat tie line plus frequency bias must be non-zero {(currently or as entered)
e Flat frequency — same as tie line bias

Mode Parameters are set as follows:

Suspended mode — AILFCSSP(1)

Flat Tie Line — AILFCSSP(0)
AILFC00K(0)
AILFCOOT(1)

Tie Line Bias — AILFCSSP(0)
AILFC00T(1)
AILFCOOK (centered value)

Flat Frequency —  AILFCSSP(0)
AILFCO0T(0)
AILFCOOK(centered value)

Valid times are current time < start time < stop time < 24 hours. Valid dates are today and tomorrow
The following time correction parameters are stored in the data base:

AIDSTRTC — Date to start time correction AIDSTOPC — Date to stop time correction
AITSTRTC — Time to start time correction AITSTOPC — Time to stop time correction
AISPDSLW — Speed up or slow down time AIDFREQO — Frequency offset for time correction

DOMAMTUP

DOMAMTUP

DOMAMTUP

24.2.3

24.23

24.2.3

DIAGRAM 2.4.2.3
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

4.

3.c.

PTIME patches are issued to DOMATCOR to occur at the start and stop time for correction

Save frequency offsets passed by patch

DOMATCOR

2.4.23
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2.4.2.0.
Input

Process

Data Base

AA00ICSM

AIOONCIS >
AIRUNMOD
AIOOYESC
AI000NOC
AIOOUNKC
AIDADFID

CEATAB

T
\/

rMSGFILE s —>

L

Data Base

AIRONMOD )

AIDADFID

6. Process data entry changes - patch |D = 52.

8. Generate display page

Generate first page of display patch ID = 100
a. Build paging pointers block for requesting
unit.

2, Remove display - patch ID = 49,

a. Delete paging pointers block for requesting
unit,

3. Page forward to next page

Patch ID = 51
a. Update paging pointers block.

4, Page backward to previous page - patch 1D = 50.

a. Update paging pointers block.

5. Direct page selection - patch ID = 5.

a. Update paging pointer block.

Output

‘>| CEATAB l

Data Base

a. Set paging pointers to cause refresh of
current page.

7. Delete Interchange Schedule

Patch ID =98 (upper schedule)
Patch ID - 99 (lower schedule)

9. Return.

DIAGRAM 2.4.2.4: Interchange Schedule Matrix

: AA00ICSM

Interchange
Schedule

Display
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EXTENDED DESCRIPTION

of companies. Display Management System is provided with the addresses of the output data via DAUPDAT
and DINFO macros and DISPUP macros are used to output all the data associated with a particular Tie Line

Notes Modules Diagram
1.a. The CEATAB contains a pointer to control blocks which maintain the current page number of the display DOMATLPG 24.24
being viewed (interchange by company matrix}
6. Valid data that may be entered is as follows: DOMATLPG 2424
a. -9999.999 < current schedule value < +9999.999 if AGC current running mode is suspended. If not in ’ :
suspended mode, no change is allowed to current schedule value
b. -9999.999 < desired schedule value < +9999.999 (either schedule)
¢. Dates must be today’s or tomorrow’s date. Times must be < 24 hours. Start time must be < stop time
(either schedule) '
d. (Time to stop change - time to start change) + maximum rate of change (MRC) < |desired schedule value -
current schedule value| either schedule
e. 0 <X MRC < +999.999 (either schedule)
Values entered in character that need conversion are:
a. Dates are converted to Julian
b. Times are converted to fixed point 1/100 sec.
All entered changes accepted are stored in AAOOICSM. MRC values are scaled from MW/MIN to MW/SEC
7. A check is made for valid access/function area before zeroing either schedule DOMATLPG
8.  Company names and associated poke points are output via DINFO and DISPUP macros based on the number DOMATLPG 2.4.2.4

DIAGRAM 2.4.2.4
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Input

Data Base

AAPLANTS
AAOTGCSM
AI0000NG
AIOOYESC
AI00ONOC
AIODUNKC
AIOGNST4
AIOGNST3
AIOGNST2
AIOGNST1
AIOGNSTO
AIOGNSTU
AIOCCPTR
AAOTGCSMI
AIO00ONG
AIDADFID

2.4.2.0.

I Process

>

Resource
table

MSGFILE

\/

\/

~ Suspend EDC- patch ID = 1.

Generate first page of GCSM - Patch ID =1
Remove display - Patch ID = 2

Page forward one page - patch ID = 3.
Page backward one page - patch ID = 4

Process data entry changes - patch ID =7

a.  ‘Generate specific page if requested.
b. Modify generator status or emergency assist
indicator if requested

Output

oy g

c. Modify economic limit if requested.

11—

Activate EDC - patch ID = 2.

L

1

Return.

System logging
task

Data Base

AAQOTGCSM

Data Base

AIEDCSSP

4’> Resource

DIAGRAM 2.4.2.5: Generator Control Status Matrix

table
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

5.

* Display Management System patches DOMAGSPG with a patch ID of 7 passing the address of the data entry
change list in the patch parameter list

e Valid data that can be entered is as follows:
a. Generator Status

1. Out of service

2. Off control

3. Base loaded

4. ECON variable

5. Auto control
. Emergency Assist Indicator yes or no
. 0 << Ramp Rate < 999,999
. 0< base load point < 999.999
. Economic Power Limits (High/Low) and Economic Incremental Cost Limits (High/Low) must be on
current cost curve
Emergency Limits — 0 < low < high < 999.999
. Ramp Rates — 0 <short < long < 999.999
. 0 <Minimum Usable Rate < 999.999

0 < fuel cost < 999.999

® Q0T

Pl = B

e Acceptable entered values are stored in AAOTGCSM in the data base

6-7. Valid requestors are determined by comparing the requesting access/function IDs to SYSGENEd 1Ds in the

data base .

DOMAGSPG

DOMAESUS

24.25

24.25

DIAGRAM 2.4.25
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2.4.2.1

AIOFREQS
AIOGAINA
AIOGAINB
AIOGAINC

Input Process
" Data base b

1.

AILFCOON
AILFCOOX

>

AlLFCOOY
AILFCCRL
AILFCCRR
AILFCINT

Display

DIAGRAM 2.4.2.6: AGC General Parameters

Management '
System

Generate general parameter output display.
Patch D = 1.

. Process data entry changes.

Patch ID = 7.

a. When AGC interval change request—convert
interval to internal format.

b. Modify PTIME patch interval for AGC to execute
at requested interval.

Output

¢. Store all changes in data base and log array

AALFCODD.

. Return.

AGC General
Parameters
isplay

Data base

AIOFREQS
AIOGAINA
AIOGAINB

AIOGAINC
AILFCOON

AILFCO0X
AILFCO0Y
AILFCCRL
AILFCCRR
AILFCINT
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EXTENDED DESCRIPTION

AIOFREQS — Schedule Frequency
AIOGAINA — Assist Mode U.C. Gain
AIOGAINB — Normal Economic Gain
AIOGAINC — Normal SAR Gain
AILFCOON — Percent IAR in SAR
AILFCO0X — Dead Band Mode Limit
AILFCO0Y — Normal Mode Limit
AILFCCRL — SRR/LGCC
AILFCRRL — SRR/RGCC

Notes Modules Diagram

1. The AGC interval is in fixed point 1/100 seconds internally DOMAGPUP 2426
2. Valid data entered is as follows: DOMAGPUP 2426

a. 45.0 < schedule frequency < 75.0

b. 0 < assist mode unit correction gain < 1

c. 0 < normal economic gain < 1

d. 0 < normal smoothed area requirement (SAR) gain < 1

e. 0 < percent instantaneous area requirement in SAR < 1

f. 0< dead band mode limit < 999.999

g. 0 < normal mode limit < 999,999

h. 0 < system response range/lower generation capability criterion < 999,999

i. 0 < system response range/raise generation capability criterion < 999.999

j. 0<XAGC interval< 6000 ’

AGC interval is stored in AILFCINT. Data stored as follows:

DIAGRAM 2.4.2.6
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24310

. Calculate total system power.

. Generate first page of manual EDC output table

display.

. Page forward.

. Page backward.

Remove display from screen.

Output

Resource
table

Display
Management
System

Data base item

Copy work table into manual table.

Copy actual power readings.

Copy actual power output info desired power
output for each generator in the work table.

Normalize participation factor.

> AAOTEDCA

AIEDCINP

AAWTEDCA

Data base item

AAWTEDCA

Copy manual table into work table.

Input I Process
Display N 1
Management ]
System —d

— A
Data base items 2
AAWTEDCA 5
AAPLANTS
AAOTEDCA ' 4,
AAAOTADR
AlIO000NO 5.
AlOO00ONP
AIOOYESC . 6.
AIO00NOC
AIWTOTOD
Resource " 7.
Table d
Data base item 8.
AAWTEDCA R
i 9
AAOTEDCA
10.
DIAGRAM 2.4.3.1.1: Manual FDC Output Table

AAQTEDCA
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EXTENDED DESCRIPTION

Notes Modules Diagram

1. Patch ID of 1 indicates this function is to be performed DOMAMTPG 24.3.1.11
2. Patch ID os 3 indicates this function is to be performed DOMAMTPG 24.3.1.1.2
3. Patch ID of 4 indicates this function is to be performed DOMAMTPG 2.43.1.1.3
4.  Patch ID of 2 indicates this function is to be performed DOMAMTPG 2431.1.4
5. Patch ID of 5 indicates this function is to be performed

6. Patch ID of 6 indicates this function is to be performed

7. Patch ID of 7 indicates this function is to be performed DOMAMTPG 24.31.1.7
8.  Patch ID of 8 indicates this function is to be performed DOMAMTPG 2.4.3.1.1.8
9. Patch ID of 9 indicates this function is to be performed DOMAMTPG 243.1.19
10. Patch ID of 10 indicates this function is to be performed DOMAMTPG 2.4.3.1.1.10

DIAGRAM 2.4.3.1.1
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24310

Display
Management
System

I

Data base items
AAPLANTS
AAOTGCSM
AAOTEDCA
AAWTEDCA
AIO000NG:
AIOOYESC:
AIO0ONOC
AIOOUNKC:
AIOGNST4
AIOGNST3
AIOGNST2
AIOGNST1
AIOGNSTO
AIOGNSTU

Resource
table

Input l Process

1.

Generate first page of change entry display.

Page forward.

Page backward.

Remove display from screen.

Output

Resource
table

Display
Management

System

Process data entry changes:

DIAGRAM 2.4.3.1.2: Change Entry Display

Data base item

AAWTEDCA
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. Patch ID of 1 indicates this function is to be performed DOMACEPG 2.4.3.1.2.1
2, Patch ID of 3 indicates this function is to be performed DOMACEPG 2.4.3.1.2.2
3. Patch ID of 4 indicates this function is to be performed DOMACEPG 2.4.3.1.2.3
4, Patch ID of 2 indicates this function is to be performed DOMACEPG 2.4.3.1.24
5. Patch ID of 7 indicates this function is to be performed DOMACEPG 24.31.25

DIAGRAM 2.4.3.1.2
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243.0

DIAGRAM 2.4.3.2: AGC Only System Menu Display

Output

Input I Process

1. Create menu display for AGC only display.

2. Return.

AGC Menu
Display
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

requesting display unit ID, and the FCLID

1. Display Management System patches DOMALMUP with a patch ID of one when the system function key for
the AGC menu is depressed. Display Management provides a parameter list which contains the display name,

DOMALMUP

2.4.3.2

DIAGRAM 2.4.3.2
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Economic

Dispatch
Control
Application
2.5.0
EDC Cyclic Display / Data
Processing Entry Support
for EDC
2.5.1 2.56.2.0
EDC Display Automatic Complete Adjust EDC Generator Control
Menu EDC Output EDC Output Intervals / Status Matrix
Table Table Costs / Losses
2.6.2.1 2.6.2,2 2.5.2.3 25.2.4 2,4.2,5
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Input

25.0
Processs
AALFCODR h
AILEINIT —>
o i
AAEDCODD
L L
AIEDCSSP ﬁ> 2
3
AALFCODR >
! | 4
AAEDCODD 5
| 1
AAACTADR
L ] 6
CANALOG
[ ] 7
AAOTGCSM
[ 1
By matrix 8
L
Cost curve
(I
Old EDC output table
|
AATLFCIC
L 1
AA00IBMN
l 1
AAOINDEX
[ 1

DIAGRAM 2.5.1: EDC Cyclic Processing

If EDC initialization has not yet been done issue
error message and return.

. 1f EDC is not activated return.

. If this is first entry since restart do first entry

initialization.

. Perform cyclic entry initialization.

. Perform EDC iteration to economically allocate

generation.

. Compute participation factors.

. Adjust converged solution for power mismatch.

. Store outputs in output table or issue applicable

alarm.

Output

—>

>

AAOTEDCA or
AAOTEDCC

AATLFCIC

L

AALFCODR

L

]

Return to
system
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EXTENDED DESCRIPTION

The following arrays are used for working storage:

AAJTGCSM AAOCURVE AAOOPACT AAO000BMN AAOOPMIN
AAQOPMAX AAQOPDES AAO0ICEDC AA00000T AAO00000H

AAOGAMMA  AAO00000D ~ AAO0000A AA00000M AAQ00EXC
AAOQ0PTHI AAQOPTLO AA000DDP AAO00RHO

Notes Modules Diagram

1. DOMAEDCSB is patched with a patch ID of 1 when an automatic dispatch is to be performed. This means

that only those generators whose status in AAOTGCSM is “on automatic control” will be dispatched.

DOMAEDCB is patched with a patch ID of 2 when a complete dispatch is to be performed. In this case

generators “‘on automatic control’’ or ““economically variable’’ are both included

Cyclic patches for both automatic and complete dispatches are initiated in DOMAEDCI DOMAEDCI 2.1.4
3. EDC control segment DOMAEDCB 2,6.1

General initialization DOMAEDCB 2.5.1
4. EDC control segment DOMAEDCB 2,5.1

Automatic entry initialization DOMAEDCB 2.5.1

Generator compliance checks DOMAEDCB 2.5.1

Complete entry initialization DOMAEDCB 2.5.1
5. EDC control segment DOMAEDCB 2.5.1

Inverse penalty factors computation DOMAEDCB 2.5.1

Incremental cost, slope of cost curve, cost difference computation DOMAEDCB 2.5.1

Demand difference computation DOMAEDCB 2.5.1

Generator exclusion adjustment DOMAEDCB 2.5.1

AX Computation DOMAEDCB 2.5.1

Desired power readings computation DOMAEDCB 2.5.1

6. Participation factors computation DOMAEDCB 2.5.1

7. Mismatch adjustment DOMAEDCB 2.5.1
8.  Post processor DOMAEDCB 2.5.1

Output routine DOMAEDCB 2.5.1

DIAGRAM 2.5.1
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Input

Display

25.20

l Process

screen

Display
Management
System

> 1.

Put EDC Display Menu Display on display screen.

Process

EDC

DIAGRAM 2.5.2.1: Displays EDC Display Menu

display
menu




EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. EDC Menu Display is shown on the display screen based on input parameters

DOMALMUP

19L-Z WgI 40 Aliadoig — [epaiely pasuadi

DIAGRAM 2.5.2.1
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25.3.0

Display
Management
System

I

Data base items
AAPLANTS

AAOTEDCA, >

AIOO0ONP
AIOOYESC

AIO0ONOC — >

Resource >
table

Input ‘ ' . Process

1.

Generate first page of automatic EDC output table
display.

. Page forward

. Page backward

. Remove display from screen

Resource
table

Automatic

EDC Output

Return

DIAGRAM 2.5.3.2: Automatic EDC Output Table

Table
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. A patch 1D of 1 indicates this function is to be performed DOMAATPG 2.6.3.2.1
2. A patch 1D of 3 indicates this function is to be performed DOMAATPG 25.3.2.2
3. Apatch ID of 4 indicates this function is to be performed DOMAATPG 2.63.2.3
4. A patch ID of 2 indicates this function is to be performed DOMAATPG 253.24

DIAGRAM 2.5.3.2
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25.3.0

Display
Management
System

.
1
—— ]

Data base items
AAPLANTS

AAOTFDCA
AIOCOONP
AIOOYESC
AIO00ONOC

U

Resource J>
table

Input . Process

1.

Generate first page of complete EDC output
table display.

Page forward.

Page backward.
Remove display from screen.

>

Output

Resource
table

Display

Return

DIAGRAM 2.5.3.3: Complete EDC Output Table

Management
System
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EXTENDED DESCRIPTION

Notes

Modules Diagram
1. A patch ID of 1 indicates this function is to be performed DOMAATPG 2.6.3.3.1
2. A patch ID of 3 indicates this function is to be performed DOMAATPG 25.3.33
3. A patch ID of 4 indicates this function is to be performed DOMAATPG 2.5.3.34
4. A patch ID of 2 indicates this function is to be performed DOMAATPG 2,5.3.3.2

DIAGRAM 2.5.3.3
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Input

Data base item

AIAEDINT

AICEDINT

AAOTGCSM

25.3.0.

I Process

AIO000NG

AIOCCPTR

AIBMNPTR

Display Manage-
ment System

1. Generate the display.

—>
—>

Process data entry changes.

\/

. FOutput

Data base item

3 Process automatic EDC interval change
request.

DOMAEDCB

ﬁ'>| AIAEDINT

]

Data base item

>| AICEDINT

4, Process complete EDC interval change request.

DOMAEDCB

N

2

Data base item

AIAEDINT

5. Process BMN matrix pointer change request.

> AICEDINT -

AIBMNPTR

Data base item

> AIOCCPTR

6. Process cost curve pointer change.

—

7. Log changes to the data base.

> AAOTGCSM

DIAGRAM 2.5.3.4: EDC Intervals/Costs/Losses

Return

AAODCODD
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. Apatch ID of 1 indicates this function is to be performed DOMAICUP 2.5.34.1
2. Anpatch ID of 7 indicates this function is to be performed DOMAICUP 2.53.4.2
3. PTIME patch interval is modified, patch 1D is 1 DOMAEDCB 2.5.1
4.  PTIME patch interval is modified, patch iD is 2 DOMAEDCB 251
6.  New cost curve pointer name is stored in AIOCCPTR DOMAICUP 2.5.3.4.6
7. Item AAOTGCSM is logged only if the cost curve changes, otherwise AAGDCODD is logged DOMAICUP 25.34.7 ’

DIAGRAM 2.5.3.4
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System/370-
System/7
Interface
2,6.0
System/7 System/7 System/370- IPL System/7 System/7
Failover Disk Load System/7 System/7 Hierarchy Checkpoint
1/O Processing Support
2.6.1 2.6.2 2.6.3.0 2.6.4 2.6.5.0 2.6.6
Read Write to 1/O Error Routing System/7 Initial Scanning
from System/7 Processing Initialization Scan Stopped
System/7 Complete Time out
2.6.3.1 2.6.3.2 2,6.3.3 2.6.3.4 2.6.5.1 2.6.5.3 2.6.5.4
System/7 System/7 Top/not-top
Off Line Enter Hierarchy of
Hierarchy
2.6.5.5 2.6.5.6 2,6.5.2
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: Input

Data base
arrays
CASYS
TAS7COMM

DIAGRAM 2.6.1: System/7 Failover

2.6.0

Output

l Process

1.

. Update TAS7COMM of failure.

If failure is of a primary System/7 then vary all
terminals out of service.

. Purge 1/O to the System/7.

. Event the failure.

. Alarm the failure.

. Vary a backup into service.

. Return to Special Real Time Operating System.

=

TAS7COMM
data base -
array
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EXTENDED DESCRIPTION

Notes Modules Diagram
1. Varying terminals is done by PATCHing DOMTVRPT with ID=5 DOMTVRPT 224
3. lssue UPD7COMM macro DOMTABLE 2.7.20
4.  SCEVENT macro DOMTABLE 2.7.20
5. DOMCALRM macro DOMTABLE 2.7.2.0
6. VARYS7 macro DOMTABLE 2.7.20

DIAGRAM 2.6.1
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Output

2.6.0

l Process

Transaction-

>

request disk load .

System/7

V4

support data

set defined by
DD card S7xxCL.

Data base

array
TAS7COMM

DIAGRAM 2.6.2: System/7 Disk Load

1.

2.

10.

. Read and format the next sector.
. Write the sector to the System/7.
. Update sector indicator.

. Return to Special Real Time Operating System.

. Write disk load complete to the System/7.
. Reset all sector indicators.

. Update TAS7COMM—disk loaded.

1f System/7 has o disk then EREEEE———( 7 )
I all disk sectors transmitted _@

Output

> Transaction
disk load
data

> Transaction
disk load—

load complete

Return to Special Real Time Operating System.

> Data base

array
TAS7COMM
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EXTENDED DESCRIPTION

Notes

Modules Diagram
‘ 1. Input transaction code is X'92’
3.  Call to DOMTPDSG to read a logical record. Records are FORMATH format DOMTDISK 2.6.2
4, Qutput transaction code is X‘12’ .
Data written to System/7’s done through STWRITE macro DOMTABLE 2720
9. UPD7COMM macro DOMTABLE 2.7.20

DIAGRAM 2.6.2
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Input

Data from
System/7

2.6.3.0

I Process

>

1. Read data from System/7.

2. If no 1/O error route the input.

3. Else 1/0 error.

4, Allocate input buffer.

5. Read next input.

DOMTPUNT

26.34

DOMTIOER

2.6.3.3

DIAGRAM 2.6.3.1: Read From System/7

Output
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EXTENDED DESCRIPTION

Notes Modules Diagram
4.  Buffers are allocated here but they must be released by issuing the RLSEBUFF macro which invokes the
subroutine DOMTRLBF. This subroutine flags the buffers as again available
DIAGRAM 2.6.3.1
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Input

USERDECB

r

USERECB 4;]

—
L

USERDATAAAJ

2.6.3.0

l Process

Data for
System/7

DIAGRAM 2.6.3.2: Write to System/7

>

®

(O

1. If request ECB posted, then

Output

write data to System/7 -

2. If output request complete, then
DO

~

a. If 1/O error, then

b. Post USERECB with results of 1/0

DOMTIOER

<=mm)

2.6.3.3

Data for
System/7

USERDECB

3. Check ECB

USERECB
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. The user deck is built by the output interface subroutine DOMTWRIT

DIAGRAM 2.6.3.2
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2.6.3.0

DIAGRAM 2.6.3.3: System/7 1/O Error Processing

Input I - Process

1.
2.

3.

Purge all 1/0 to the System/7 in error.
Invoke System/7 failover processing.

Return to caller.

EXIT

Output
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

2. Patch DOMTFAIL

DOMTFAIL

2.6.1

DIAGRAM 2.6.3.3
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Input

2.6.3.0

Input
transaction

Transaction
routing table

I

l Process

1. Search routing table for input transaction code.

2. If transaction code found, then route to processing
program.

3. ELSE-DO

Output

) Input

a. Issue message that invalid transaction code.

b. Release input buffer.

transaction

4. Return to caller.

DIAGRAM 2.6.3.4: System/7 Input Routing

Error
message
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

2. Routing is done by PATCHing the processing program with the address of the input buffer as the parameter

DIAGRAM 2.6.3.4
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Output

26.0
Input I Process
Data base ) 1
array -
TAS7COMM
Support /[ > 2.

data set
DD card
S7xxCL

DIAGRAM 2.6.4: IPL System/7

I

o

. Indicate in TASC70MM array that IPL in progress.

Read and format BOOTSTRP member of data set.

3. Write bootstrap to System/7 EIPL address.

. Read and write all “TX’ records and the ‘EN’ record

to the System/7 write address.

. Update TAS7COMM array that IPL is complete.

. Return to Special Real Time Operating System.

Data base
array
TAS7COMM

\V4

System/7
bootstrap
loader

System/7
core
load

\/

Data base
array
TAS7COMM
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EXTENDED DESCRIPTION

Notes

Modules Diagram
1,6. DOMTUPDT is called to perform the update
2,4, DOMTPDSG is called to read a logical record. The records are FORMAT/7 records DOMTEIPL 2.6.4
The xx in S7xxCL DD card defines the logical ID of the system for which the data was gened
S7IPL macro used to write data to System/7 DOMTABLE 2.7.2.0

DIAGRAM 2.6.4.
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2:6.5.0

input Process

Output

‘System/7 initiali- 4‘>

zation complete
transaction

1. If System/? desired state is backup then
a. Flag System/7 now in desired state.

System

b. Event-backup operational.

c. System Message operational.
d. Go to step 4.

2. Change System/7 input buffers to scan buffers.

>

Message

3. Command System/7 to perform primary

initialization functions.

4. Release input buffer.

5. Return to Special Real Time Operating System.

> Assume

primary
transaction

DIAGRAM 2.6.5.1: System/7 Initialization Complete

INL £g

9,61 ‘1¢ 3isndny pezepdn
0-9222-0ZXT 30 °8%g

079¢-0ZNT
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

1. Input transaction code is X‘83’
3. QOutput transaction code is X‘04’

4, RLSEBUFF macro calls DOMTRLBF

DIAGRAM 2.6.5.1
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Top/not-top of 1. If change in position in hierarchy, then DO

hierarchy
transaction

Input ) I Process : Output

a. Update new position.

Data base arrays b. Event new position in hierarchy.

CASYS
TAS7COMM

\/

2. M transaction for local System/7 initializing, then
DO

a. Vary all terminals online this leg.

b. If no operator action required, then DO

1
(1}  Flag node is up. >| TAS7COMM arrayl
(2) If at the top, then command 1 j >  Stop scanning
leg to stop scanning. ] transaction
(3).  Else inform top that node is | > Top/not-top
up. | l ] transaction
(node up below)

Else, notify operator that note is ready
to enter hierarchy.

2]

System message
1o power system
operator

DIAGRAM 2.6.5.2: Top/Not-Top of Hierarchy
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EXTENDED DESCRIPTION -

2.b.1 Issue UPD7COMM macro
2.b.2 Output transaction is X‘00’stop’ immediately STWRITE macro
2.b.3 Output transaction is X'84’ with node is up, STWRITE macro

2.c. Display system message to power system operator access and function area

Notes Modules Diagram
1. Input transaction code is X‘84’, Informs position (top/not-top) in hierarchy, lines up and down
1.b. System type event, SCEVENT macro
2.a. PATCH DOMTVRPTID =6 DOMTVRPT 2.2.4

DIAGRAM 2.6.5.2
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Input

Process
3. ELSE IF NODE IS UP, THEN DO
a. IF NODE IS UP FROM BELOW’ THEN DO
(1)  Event the node is up
(2)  If local System/7 not waiting for
dispatcher action, then
command leg to stop scanning.
4. ELSE IF DOWN NODE IS BELOW, THEN
EVENT NODE DOWN.
5. Release input buffer.
6. Return to Special Real Time Operating System.

Output

DIAGRAM 2.6.5.2
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EXTENDED DESCRIPTION

Notes

Modules

Diagram

3.a.1 System type event, SCEVENT macro
3.a.2 Output transaction is X'00’, stop immediately, STWRITE macro
4.  System type event, SCEVENT macro

5. RLSEBUFF macro

DIAGRAM 2.6.5.2
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Input

Initial

2.6.5.0

Output

l Process

scan
timeout

DIAGRAM 2.6.5.3: Initial Scan Timeout

\
v

1.

2.

Event initial scan timeout.

Notify operator of condition.

Release input buffer

Return to Special Real Time Operating System.

Initial
scan timeout,
restart

