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Introduction

OPUS SOFTWARE presents PC6-SQL, the sixth generation of Telemetry/SCADA (Supervisory
Control And Data Acquisition) software. This system combines the very latest real-time multi-tasking
software with an integrated SQL based Information Management System and sophisticated Web

Interface.

The PC6-SQL software is the culmination of 20 years of continued development and refinement. The
proprietary package is state-of-the-art, having been extensively field proven over the years to
provide an extremely capable and flexible system, one that is able to meet your current needs and
able to grow to accommodate your future requirements.

PC6-SQL is ideally suited to all sizes of system ranging from small standalone HMIs to large
distributed multi-user telemetry schemes. This product is designed for use on Microsoft Windows

based systems.
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Standard System Configurations

The PC6-SQL system is ideally suited to all sizes of Telemetry/SCADA system from small single
user standalone systems to large multi-user main/standby systems. The system is designed to
operate in both standalone and hot-standby environments. Additional File Servers, SQL Servers,
Web Servers and Workstation Servers can be integrated into the PC6-SQL architecture to create a
powerful and flexible distributed Telemetry/SCADA system.

All PC6 systems provide full on-line reconfiguration of the Master station’s database and
workstation’s setup data. Each system is limited only by the number of stations and/or points that
can be configured within the Master station’s database. Each system is fully upgradeable and can be
expanded reutilising the existing hardware and software components to accommodate practically
any size of database, any number of local/remote workstation users and practically any number of
protocols to communicate over a variety of bearer circuits (private wire, PSTN, radio,LAN/WAN etc.).
This flexibility enables your system to grow according to your requirements whilst still preserving
your initial investment.

All RTU, ELS and SM systems can be licensed as either standalone or main and hot-standby
systems.

HMI Systems

HMIs are restricted for use as standalone full-graphic display systems supporting touch-screen
displays, typically panel mounted. These single-user systems cannot be configured as sub-systems
(RTUs or Sub-Master stations) to other higher-level systems. The standalone HMI software excludes
all printing, management report, general point processing, alarm paging, SQL based IMS and
associated Web interface functions. The software is, however, fully upgradeable.

RTU Systems

RTU (0 User) systems are intended for use at remote unmanned sites operating as Remote
Telemetry Units providing typical outstation and data logging facilities. These systems are full-
featured Telemetry/SCADA/IMS systems equipped with integrated SQL based Information
Management System, a sophisticated Web interface, printing and management report generation
facilities, alarm paging and a single-user interface based on the very latest Advanced Graphic
Workstation software. No permanent workstation user is included in the basic RTU license; however,
the local and remote admin consoles can be used to assist reconfiguration, maintenance and system
administration.

RTU (1 User) systems are based on the standard RTU system license upgraded with a single
AGWS/HMI full-graphic workstation user. These systems are ideally suited for all types of HMI or
local/remote control room workstation operation utilising standard Microsoft Windows based
computer systems equipped with either mouse driven or panel mount touch-screen displays.

All RTU licenses are fully upgradeable.
Entry Level Systems

ELS (Entry Level System) systems are full-featured Telemetry/SCADA/IMS systems equipped with
integrated SQL based Information Management System, a sophisticated Web interface, printing and
management report generation facilities, alarm paging and a single-user interface based on the very
latest Advanced Graphic Workstation software.

Additional user licenses can be added to the ELS systems to support a practically unlimited number
of local/remote workstation users. Workstation Server systems are also available to distribute the
burden of supporting large numbers of workstation users. Separate File Server and Web Server
options are also available.

Small single-user systems are typically based on Mini-ITX (or Nano-ITX) hardware platforms
equipped with bootable hard disk drives and data logging solid-state IDE flash drives. Utilising
fanless low cost ultra-low power motherboards and solid-state ‘active’ data logging drives these
systems are ideally suited for 24/7 operation (i.e. ‘once on always on’ systems). Opus Software
Limited can provide a variety of turnkey Mini-ITX and Nano-ITX computer systems.
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Larger Systems

The PCE6 license can be upgraded to support up to 4,096 remote units (outstations, data loggers or
PLCs) communicating via one of 32 full duplex data acquisition channels. Larger database sizes can
be accommodated at the user’s request. The remote devices may be of varied type and the data
acquired via any form of bearer circuit. Each Master station may also communicate with a practically
unlimited number of Sub-Master stations to form a fully integrated distributed system. Software
procedures are available to provide semi-automatic procedures for ‘upline’ and ‘downline’ loading of
configuration data with full on-line reconfiguration of the target system remotely from the appropriate
Master or Sub-Master station site.

Multi-User Systems

The basic single user license can be upgraded to support multiple local and remote users. Each user
accesses the system using the very latest high performance Opus Advanced Graphic Workstation
software. Both operator (real-time update) and management (periodic update or static display)
workstations are supported. The extent and type of access to the system is fully user configurable.

The Master station’s software design ensures that the system’s performance is largely independent
of the number of workstation users accessing it's centralised database.

File Servers

‘Peer to Peer’ or Server based networks can be installed to provide automated backup of all
essential data, including database configuration, telemetry data and all archive data. The network
link also facilitates the export of telemetry data to external systems.

Workstation Servers

Dedicated Workstation Server PCs can be installed on large systems to accommodate practically
any number of workstation users, networked or otherwise.

Standby Systems

A variety of cold, warm and hot standby systems can be provided with a standard hardware
configuration to support manual or automatic changeover to the standby system in the event of main
system failure. The standard main-standby link can be used to provide an automated backup of all
telemetry and configuration data. In addition, Peer to Peer and Server based networks can be
installed to provide automated backup of all essential data, including all event and point archive data.

Hybrid Systems
The multi-protocol support of the Opus PC6-SQL SCADA Master stations permits easy integration

into existing telemetry schemes. The Master stations are also ideally suited to linking multiple
systems together into one coherent telemetry/SCADA system.
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Standard System Software

The Master station software consists of a number of standard base system, optional and in some
cases bespoke software processes. Each Master station process runs concurrently on the host
computer system and is responsible for a specific Master station function. The Master station's
software is a proprietary package that has been extensively field proven over the past twenty years.
The following sections provide a brief description of the standard software elements applicable to all
Opus PC6-SQL Telemetry/SCADA Master stations.

Telemetry Database

At the very heart of the system is a specially designed high-speed real-time relational database. This
database is independent of the SQL IMS and hence provides for both efficient and fault tolerant
operation of the Telemetry/SCADA system. In addition, exported telemetry data can be accessed via
the SQL database tables using a variety of Microsoft compatible products (MS Access, MS Excel
etc.).

The PC6-SQL fixed-schema relational database and its accompanying Database Management
System (DBMS) software provides the system with some very unique and novel features allowing
the user to interrogate and query the system for information which is displayed in real-time at the
operator's console. Such features remove the need to create special summary and report pages and
provide the user with a secure but virtually unlimited access to the system.

Reconfiguration

Full on-line reconfiguration of the Master station's database, mimic pages and the workstation's
setup is provided as standard on the system.

I General Parameters Scaling Parameters |
Point Active Identifier INCOM FLOW )
Poll Inhibit [ Phrase Coarse Screen Incoming Flow L)
Alarm Inhibit — o in Dis
sl TagRef €355 INCOM FLOW (1) [Aute REUES IVl 0
Event Inhibit [ — et [
lax Displayed Value
Contral Inhibit ] External Ref A.0001.0001 [::]] [Auto A
Auto Cantrol Inhibit [] Units LS 2 [oe=miza U
Output Oy Point [ Alarm Msg VOID [ Max Scaled Value 10
Enable Export[7]  prez Of Interest 0 No.of Decimal Places 3
Duplicate [7]
Duplicate Station 0 Point 0
Control Parameters Alarm Parameters Further Action Categories
Control Paint [¥]
. . Point Failure 0
Direct Operate ] Alarm Into Hii Variable Alarm Limits | Record Number N/A
Print Control Alarm Out Of HiHi ) ) ) Point Recovery 0
Archive Control Alarm Tnto High HiHi Alarm Class 6 Hiti Alarm Limit 8.5 o I
Alarm Out OF Hi High Alarm Class & High Alarm Limit 6.5
Control Priv 0 < Alarm High 0
Alarm Into Low Norm Alarm Class & Low Alarm Limit 3 AarmN 0
Control Code 0 Alarm Out O Low N : arm Horm
Low Alarm Class & LoLo Alarm Limit 1.5
Control Tolerance 0 o Alarm Into Lolo AlarmLow 0
7 LoLo Alarm Class 6 Alarm Hysteresis 0
Cantrol Tmeout 0 Ming Rapities AlarmLolo O
Persistence Timeout 0
{In Seconds if Poll Inhibited ) (Cat0 = Mo Further Action)
WFS Definitions << || 2> oK

Editing an Analogue Point Record

Reconfiguration can be performed by privileged operators without the need for any additional
development licenses.

Database records can be copied to speed up the configuration of similar sites. In addition auto
configuration text CSV files can be used to copy or import data. For example, remote station point
schedules can be imported into Excel spreadsheets, edited as necessary, and then simply imported
into the Master station's database.
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(O )= - )+ ACFO00L.CSV - Microsoft Excel ‘
( - Home  Insert Page Layout Formulas Data Review  View
’: A1 - £ Type
[ 4 B 3 D E F G H 1 1
1 [fype  Stn Station Name
2 [station 1 COARSE SCREEN SECTION
3 [Type Pnt Point dentifier Point Phrase Tag Ref ExtRef  Mode OffStatus  On Status Tertiary Status Alarm
4 |pigital 1 COARSE SCREEN 1 Coarse Screening Unit CSS COARSE SCREEN 1RUNNING D.0001.0001 Binary STOPPED  RUNNING r
5 [pigital 2 COARSE SCREEN 1 Coarse Screening Unit CSS COARSE SCREEN 1 TRIPPED  D.0001.0002 Binary OK TRIPPED N
6 [pigital 3 COARSE SCREEN 1 Coarse Screening Unit CSS COARSE SCREEN 1MANUAL  D.0001.0003 Binary AUTOMATIC MANUAL N
7 pigital 4 COARSE SCREEN 2 Coarse Screening Unit CSS COARSE SCREEN 2 RUNNING D.0001.0004 Binary STOPPED  RUNNING r
8 [pigital 5 COARSE SCREEN 2 Coarse Screening Unit CSS COARSE SCREEN 2 TRIPPED  D.0001.0005 Binary OK TRIPPED N
9 [pigital 6 COARSE SCREEN 2 Coarse Screening Unit CSS COARSE SCREEN 2MANUAL  D.0001.0006 Binary AUTOMATIC MANUAL N |5
10 [Digital 7 COARSE SCREEN 3 Coarse Screening Unit CSS COARSE SCREEN 3 RUNNING D.0001.0007 Binary STOPPED  RUNNING Y
11 [pigital 8 COARSE SCREEN 3 Coarse Screening Unit CSS COARSE SCREEN 3 TRIPPED  D.0001.0008 Binary OK TRIPPED N
12 Digital 9 COARSE SCREEN 3 Coarse Screening Unit CSS COARSE SCREEN 3 MANUAL  D.0001.0009 Binary AUTOMATIC MANUAL N
13 Digital 10 PENSTOCK 1 Coarse Screen Inlet Penstock €SS PENSTOCK 1 OPEN D.0001.0010 Ternary CLOSED ~ OPEN  MOVING Y
14 pigital 12 PENSTOCK 1 Coarse Screen Inlet Penstock €SS PENSTOCK 1 TRIPPED D.0001.0012 Binary OK TRIPPED N
15|pigital 13 PENSTOCK 1 Coarse Screen Inlet Penstock €SS PENSTOCK 1 MANUAL D.0001.0013 Binary AUTOMATIC MANUAL N
16 Digital 14 OUTLET PK2 Coarse Screen Outlet Penstock  CSS OUTLET PK2 OPEN D.000L.0014 Ternary CLOSED ~ OPEN  MOVING Y
17 Digital 16 OUTLET PK2 Coarse Screen Outlet Penstock €SS OUTLET PK2 TRIPPED D.0001.0016 Binary OK TRIPPED N
18||Digital 17 OUTLET PK2 Coarse Screen Outlet Penstock €SS OUTLET PK2 MANUAL D.0001.0017 Binary AUTOMATIC MANUAL N
19 Digital 18 INLET PK3 Coarse Screen Inlet Penstock  CSS INLET PK3 OPEN D.000L.0018 Ternary CLOSED ~ OPEN  MOVING ¥
20 [Digital 20 INLET PK3 Coarse Screen Inlet Penstock  CSS INLET PK3 TRIPPED D.0001.0020 Binary OK TRIPPED N
21 [Digital 21 INLET PK3 Coarse Screen Inlet Penstock €SS INLET PK3 MANUAL D.0001.0021 Binary AUTOMATIC MANUAL N
22 [Digital 22 OUTLET Pk4 Coarse Screen Outlet Penstock €SS OUTLET PK4 OPEN D.0001.0022 Ternary CLOSED ~ OPEN  MOVING ¥
23 [Digital 24 OUTLETPka4 Coarse Screen Outlet Penstock €SS OUTLET PK4 TRIPPED D.0001.0024 Binary OK TRIPPED N
24 [Digital 25 OUTLET Pka4 Coarse Screen Outlet Penstock  CSS OUTLET PK4 MANUAL D.0001.0025 Binary AUTOMATIC MANUAL N
25 [Digital 26 INLET PKS Coarse Screen Inlet Penstock €SS INLET PKS5 OPEN D.0001.0026 Ternary CLOSED ~ OPEN  MOVING 12
26 [Digital 28 INLET PKS Coarse Screen Inlet Penstock €SS INLET PKS TRIPPED D.0001.0028 Binary OK TRIPPED N
27 [Digital 29 INLET PKs Coarse Screen Inlet Penstock  CSS INLET PKS MANUAL D.0001.0029 Binary AUTOMATIC MANUAL N
W <> ¥ | ACFODO1 <FJ 0o m
Ready Averagei 1152636364 Count:688  Sum: 120185 || [ )
Editing an auto configuration CSV file using MS Excel
ACFDODL.CSV - WordPad I
File Edit View Insert Format Help
DEE & M ) &y
Type,5tn,S5tation Name il
Station,1,COARSE SCREEN SECTION

Type,Pnt, Point Identifier,Point Phrase,Tag Ref,Ext Ref,Mode,Off Status,On Status,Tertiary Status,Alarm Off,Ala
Digital,1,CORRSE SCREEN 1,Coarse Screening Unit,CSS CORRSE SCREEN 1 RUNNING,D.0001.0001,Binary, STOPPED, RUNNING
Digital,2,COARSE SCREEN 1,Coarse Screening Unit,C3S COARSE SCREEN 1 TRIPPED,D.0001.0002,Binary, OK, TRIPPED, N, Y
Digital, 3, COARSE SCREEN 1,Coarse Screening Unit,CSS CORRSE SCREEN 1 MANUAL,D.0001.0003,Binary, AUTOMATIC, MANUAL
Digital, 4,CORRSE SCREEN 2,Coarse Screening Unit,CSS CORRSE SCREEN 2 RUNNING,D.0001.0004,Binary, STOPPED, RUNNING
Digital,5,CORRSE SCREEIN 2,Coarse Scresning Unit,CS5 COARSE SCREEN 2 TRIFPED,D.0001.0005,5inary, O, TRIPEED, ,N,¥

Digital, 6, COARSE SCREEN 2,Coarse Screening Unit,CSS CORRSE SCREEN 2 MANUAL,D.0001.0006&,Binary, AUTOMATIC, MANUAL
3
3
3

n

Digital,7,COARSE SCREEN 3,Coarse Screening Unit,CSS COARSE SCREEN 3 RUNNING,D.0001.0007,Binary, STOPPED, RUNNING
Digital, 8,CORRSE SCREEN 3,Coarse Screening Unit,CSS5 CORRSE SCREEN 3 TRIPPED,D.0001.0008,Binary,OK,TRIPEED,,N,Y
Digital, 9,COARSE SCREEN 3,Coarse Screening Unit,CSS COARSE SCREEN 3 MANUAL,D.0001.0009,Binary, AUTOMATIC,MANUAL
Digital, 10, PENSTCCK 1,Coarse Screen Inlet Penstock,CSS PENSTOCK 1 OPEN,D.0001.0010,Ternary, CLOSED, OPEN,MOVING,
Digital, 12, PENSTCCK 1,Coarse Screen Inlet Penstock,CS5S PENSTOCK 1 TRIFPED,D.0001.0012,Binary,OK,TRIPFED,,N,¥,N
Digital, 13, PENSTCCK 1,Coarse Screen Inlet Penstock,CSS PENSTOCK 1 MANUAL,D.0001.0013,Binary, AUTCMATIC,MANUAL, I

I Digital, 14,0UTLET PX2,Coarse Screen Cutlet Penstock,CSS OUTLET PK2 OPEN,D.0001.0014, Ternary,CLOSED,OPEN,MOVING .

e I ;

[For Help, press F1

Editing an auto configuration CSV file using MS WordPad

AGWS6 mimics can be treated as templates enabling the same page to be re-used for different sites
or plant areas.

Data Acquisition

The Master station's standard Polling software

is responsible for communication with the local | F=="=" = ' e g gt te
and remote telemetry equipment (outstations, i,

data loggers and PLCs), acquiring the data A 0j T ] a & & & & £ &

and forwarding on all control requests. The e

type and extent of the communications is T s
governed entirely by the Master Station's oot 1 : : 0 . : . .

database configuration, which needless to say :*t::?;:?.?ﬂ P I S O

is fully on-line reconfigurable. e m

The standard Polling system software is

capable of simultaneously communicating over 32 full duplex data acquisition channels. Various
asynchronous links (bearer circuits) may be utilised including local and wide area networks.

The Polling software has been designed to support a practically unlimited number of protocol
emulator packages enabling the system to communicate with any make of remote telemetry
equipment including other SCADA systems.
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Point Histories

All telemetry points within the database have a recent history associated with them. This record of
recent events is automatically logged by the system with no requirement for any manual
configuration.

A real-time summary or graph of a point’s history can be displayed with a simple click of the mouse.

B 3. Page 50 - General PW mmmmm
o001+ COARSE SCREEN SECTION
0001 6 INCOM FLOW 7.953 /S (|Bencral Pomts - Pomt Fistory
5 23Mov 07 15:12:29 1298 LS
3 23Hov 07 15:11:48 4277 LS COARSE SCREEN SECTION
6 23 Mov 07 15:11:07 395 L/s [fk PENSTOCKA OGEN
5 23Mov 07 15:10:26 1212 L/S @iy IEElD Ll
6 23Hov 07 15:09:45 4915 s [ gg ::: g; }igg‘ug gtgggg
[l 5 23Mov 07 15:09-04 1511 LS A [
I 6 23 Mov 07 15:08:23 5.094 LsS o
h 23Mov07 145604  OPEN
I 6 23 Mov 07 15:07:01 5.904 L/s el e (Lol '
[l 5 23Mov 07 15:06:20 5615 L/S SiNowDr 14433 cLosen EEEEE
6 23 Mov 07 15:05:33 6.57 LsS ey 1o/ T
o 3 23Nov 07 14:4543  CLOSED
23Nov 07 14:44:27  MOYING
< [ *

Point Archiving

The point archive consists of data files (sometimes referred to as logs or trends) recording all locally
sampled and remotely acquired periodic point archive data and time-stamped point archive data.

All telemetry points on the system can be archived, including pseudo (calculated) points and points
imported from the SQL database.

A point’s value can either be archived periodically or time-stamped when an event occurs. The
sampling period for each periodic point archive is configurable from one minute to one day. Data
samples are appended to a time-stamped point archive whenever the point changes state or value,
and according to a configured maximum sampling rate (in seconds).

ANl 1. DIR 27 - General Archive Files Directory

T e ?ag T 480  14Jan2008 06:08:00 14 .Jan 2008 14:07-00 X All point archive files are backed up

0035 :nD:r:gue 5 ?ag ::JI:’EeﬁVf‘):dTS 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X automatlca”y dally and monthly by the
O ™ % Tag Undetioen w0 temmenn fegato e ezl system providing an unlimited record. In
0037 inmi\:gue 5 17739 :ﬁl::ﬁv:;lﬂ_‘ls 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X addition’ exported archive data Can be
0038 Analogue 5 8 FOUL AMPS 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X . .

0039 »I;::Ellgua 5 ;Eg g‘;eﬁﬁlze\;)t[s 480 14 Jan 2008 06:08-:00 14 Jan 2008 14:07-00 X accessed Vla the SQL ArCh Ive database )
0040 »I;nm:l:gua 5 ::g g‘;eﬁﬁl;‘EAdI‘FS 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X R 3 3 .

0041 knm::bgue 5 ITE g::e\ﬁl[")igs 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X The -Archlves DIreCtory IIStS detalls Of a”

0042 knm::bgue 5 Sg g;:le:l"lEPdS 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X archlves' Any that haven’t been u F).dated for
0043 knr:gue 5 ::g gg:le';;;dER 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X molre than 24 hours are dlsplayed In ye"OW’
0044 »I;nm:r:gue 5 I:g :E:T;Z:IUENCY 480 14 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X Or If they haven’t been updated for mor.e than
0045 ;::cllgua ;Eg UMAInd;ﬁ[;‘EE:TH 12000 06 Jan 2008 06:08:00 14 Jan 2008 14:07-00 X T a Week they are dlsplayed In red aS a VIsuaI
0046 k:‘:l:gue ;Eg lee\ﬁlgle_:mm 12000 06 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X T Warnlng that there IS a prObIem N

0047 knm::bgue 8 ;ag m"::ﬂw 12000 06 Jan 2008 06:08:00 14 Jan 2008 14:07:00 X T

T e 1 b Ot TP B e ISR (Bt GO Both live and historic data may be
A examined on the system and displayed

in a variety of formats. The Archive Data

Manager utility enables you to edit, compress, extract, resize, merge and convert archive data files
into text files or spreadsheet formats.

Exported archive data can be accessed via the SQL Archive database.

12 Products Overview



Graph Analysis Dual Parameter Graph Analysis

Event Archiving

The event archive consists of data files recording time-stamped events, such as point alarms, alarm
acceptance, control actions, user login etc. This extensive archive is backed up automatically daily
and monthly by the system providing an unlimited record of all recordable events and alarms on the
system. In addition, exported event data can be accessed via the SQL Events database.

Events can either be generated locally by the Master station or acquired from the remote stations.
The following types of event can be archived on the system at the user's discretion,

Channel failure or recovery

Station failure or recovery

Point failure or recovery

Digital point alarms or changes in state

Analogue point alarms or changes in alarm state (*)
Operator login and logout

Operator alarm acknowledgments

Operator controls and control time-outs

* &+ * ¥ * ¥ ¥ * ¥

System software startup and shutdown

25 Nov 07 14:19:49
|| 25 Nov 07 14:19:49
| 25 Nov 07 14:19:46
25 Nov 07 14:19:46 Ok
25 Nov 07 14:19:37
25 Nov 07 14:19:35
25 Nov 07 14:19:35
25 Nov 07 14:19:35
25 Nov 07 14:19:35

Void 0010 0027 4  ALARM STATUS DISABLED
Yoid 0010 0002 8 CONTROL SUPPLY FAILED
Void 0009 0012 5 RADIO LINK FAILED
Yoid 0009 0010 9 PENSTOCK 1 OPEN
Void 0007 0017 6 DART LEVEL 794

Void 0005 0014 7 GEN FREQUENCY 38.51
Void 0005 0011 7 GEN YOLTS 38.2

Yoid 0005 0010 7 STORM AMPS 18.17
Void 0005 0009 7 STORM YOLTS 376.29

M

<rDrC<DrC<II

G
G
G
G
1
G
G
G
G
G
G VYoid
G
G
G
G
G
G
G
G
G
G

25 Nov 07 14:19:35 Yoid 0005 0006 7 FINE AMPS 0.05

25 Nov 07 14:19:35 0005 0004 7 COARSE AMPS 1.09

25 Nov 07 14:19:35 Yoid 0005 ooo1 7 MAINS YOLTS 329.18

25 Nov 07 14:19:34 Void 0005 0029 3 GEN ACB 15 CLOSED

25 Nov 07 14:19:34 Yoid 0005 0028 8 GEN ACB 14 TRIPPED

25 Nov 07 14:19:34 Void 0005 0013 3 COARSE ACB 7 CLOSED

25 Nov 07 14:19:34 Yoid 0005 0012 8 COARSE ACB 6 TRIPPED

25 Nov 07 14:19:31 Void 0004 0001 6 SUMP LEVEL 7.315 M
25 Nov 07 14:19:30 Yoid 0004 0028 5 INLET PK11 TRIPPED

25 Nov 07 14:19:30 Void 0004 0012 5 INLET PK7 TRIFPED

25 Nov 07 14:19:27 Yoid 0003 0001 6 STORM SUMP LEVEL 7.315 M
25 Nov 07 14:19:26 Ack Void 0001 0012 5 PENSTOCK 1 TRIFPED

<[

(*) low-low, low, high and high-high alarm limits are supported with configuration options to alarm
'into' and/or 'out of' any of the above alarm conditions.

The event archive data can be interrogated using a variety of search keys to specify the period
and/or nature of the event.
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SQL Database

The SQL database tables form the heart
of an extensive Information Management

System.

These database tables are maintained in O 1o
real-time by the PC6-SQL export : o
software. Import tables are used to o cover oo - oo
provide a conduit for privileged SQL and i D01 04 COARSE SREE S TN T VALV 2 o " oomwa
Web users to submit requests (controls, Do Fou i secrion POk AR ron e e Dousmer
set points etc.) and import new or *L::m;aomvu': . ROTCSMVALVES " [P ROTORK VALVE 3 0PEN 'D‘JZ.,‘..H
modified archive data back into the R —

system.

The system supports both Microsoft Access and/or Microsoft Sgl Server databases and provides
access for both Web browser users and any SQL based Microsoft compatible package (MS Access,
MS Excel etc.).

oo\ el a g— Mo Excel g —— e o
. . (52 Vome  wuen  rueimout  fomuss  Dsta  mewew  View W
SQL Point Archive R 1
G M |

1 [Typelstn Pmt Area Fail Ac identifier Data Units Minimum Maximum
Th S LA h d t b d II t d .:D 2 1 0 0 2FOULPUMP 1 RUNNING 1 o |2n;‘mmn§z
e SQL Archive database records all exporte B33 b ) S R i
point archive and time-stamped point archive R e R AR i
data. Every archive sample is recorded in the A (s W ¢ immenn
SQL Archive along with its time-stamp (to one Bppwobon o M P imwman
second accuracy). This data forms part of an B33 q jlewnae Mowe P imuamne
unrestricted telemetry point archive on the B0 1% b nmmanl mome FRR 151
system. Sl ] b ) ImnANT M e ) wduasna
o ’.Ejjﬁx-; =

SQL Event Archive

The SQL Event database records all exported system, alarm and control related event data. Every
exportable event is recorded in the appropriate SQL database table along with its time-stamp (to one
second accuracy). This data forms part of an unrestricted event archive on the system.

L - E Ce
SQL Access e — :
( A Mas tibility »
A B c D E
The SQL database tables can be accessed by all Sllidentifier Status ~ Data Units  Updated
i 1 2 FLOW HIGH-HIGH 97.9 L/S 15/11/2006 15:07
SQL based MICI’OSOft Compa_'tlble paCk_ageS (MS : FLOW FROM BURTON NORMAL 66.2 L/S 08/01/2007 10:23
Access, MS Excel etc.). Various proprietary data « FLOW STATUS ON 0 08/01/2007 10:20
. . s FLOW TO BURTON NORMAL 83.6 L/S 08/01/2007 10:23
analysis and presentation packages are also + FOUL FLOW NORMAL 2,986 /S 08/01/2007 10:22
ava”ab'e 7 INCOM FLOW HIGH-HIGH 9.015 L/S 08/01/2007 10:23
) s INTEG FLOW NORMAL 275 ML 08/01/2007 10:22
s INTEG FLOW NORMAL 275 ML 08/01/2007 10:22
10 INTEG FLOW NORMAL 275 ML 08/01/2007 10:22
11 INTEG FLOW NORMAL 3.82 ML 08/01/2007 10:23
12 OUTFALL FLOW NORMAL 2,986 L/S 08/01/2007 10:22
13 QMAIN FLOW NORMAL 3.924 m3/s 08/01/2007 10:22
1+ STORM FLOW NORMAL 2986 L/S 08/01/2007 10:22
Ready — e e ) "

Web Interface

The PC6-SQL web interface forms part of an integrated and extensive Information Management
System (IMS) and is supplied as standard on all PC6 SQL systems.

The PC6-SQL web application software provides a browser interface to the master station’s exported
SQL database tables via either your corporate Intranet or the worldwide Internet.

Each web server is capable of hosting and accessing the data exported from an unlimited number of
PC6-SQL sites. In addition, each PC6-SQL site is capable of acting as its own web server.

The web application software provides an intuitive and consistent user interface with which a user
can query and access all data stored within the standard SQL export databases.
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Telem:

The interface also provides the means for a privileged user to initiate control
actions in the form of digital commands and analogue set points.

One of the advantages of the web interface is that it can be used to monitor
and control the Telemetry/SCADA system using a variety of static and
mobile hardware including PCs, PDAs and other small screen devices.

- Windows Internet Explorer

o[£ htp: P

e v 42| X 2

Live Search

W [?Telemmy

=

- v v [ Page v {FTooks v

Telem

Data - Windows Internet

| & httpy

P! [Te = | 43 | X || Live Searcn

o~

W [@T:\emmyuam

=

4R - & v [bPage v @) Teols v

m SQL Web Interface m SQL Web Interface
PC6-SQL Telemetry Database PC6-SQL Telemetry Database
SOftwaI'e Site Index Main Index Help SOftware Site Index Main Index New Query Refresh
Search Restrictions Wednesday, 9 January 2008, 16:08 Hrs
e Total of 417 Matching Items ; Page 1 of 28
Point Type Al Points - Stn Pnt Type Station Identifier Status. Data Units
Area Code 1 1 A COARSE SCREEN SECTION INCOM FLOW HIGH-HIGH  8.597 LIS
1 1 D  COARSE SCREEN SECTION COARSE SCREEN1 RUNNING 1
Fail State Al States -
1 2 D  COARSE SCREEN SECTION COARSE SCREEN1 OK 0
Alarm Catagory  From To 1 3 D  COARSE SCREEN SECTION COARSE SCREEN 1 AUTOMATIC 0
Station Names. 1 4 D  COARSE SCREEN SECTION COARSE SCREEN2 STOPPED 0
\dentifiers | 1 5 D  COARSE SCREEN SECTION COARSE SCREEN2 OK 0 L
1 1 6 D  COARSE SCREEN SECTION COARSE SCREEN2 MANUAL 1
Tag References
1 7 D  COARSE SCREEN SECTION COARSE SCREEN3 STOPPED 0
External References. 1 8 D  COARSE SCREEM SECTION COARSE SCREEN 3 OK 0
e 1 9 D  COARSE SCREEN SECTION COARSE SCREEN 3 AUTOMATIC 0
- i 1 10 D  COARSE SCREEN SECTION PENSTOCK 1 CLOSED 0
Engineering Units
1 12 D  COARSE SCREEN SECTION PENSTOCK 1 oK 0
bz Rows (1 to 999) 1 13 D COARSE SCREEN SECTION PENSTOCK 1 WANUAL 1
‘Submit Query | [ Reset | 1 14 D  COARSE SCREEN SECTION OUTLET Pk2 OPEN 1
1 16 D  COARSE SCREEN SECTION OUTLET PK2 oK 0
Content <>
[ Select DEFAULT Columns I | Select ALL Columns
SQL Command String
., Elarea Status SELECT Stn, Pnt, Type, Station, Identifier, Status, Data, Units FROM Telemetry ORDER BY Stn,  +
Primekey ASC
Identifier [IFail Data i
[DJTagRef @IPnt Dlac Eunits I Site Index Main Index New Query Refresh L
[ ExtRef [“lupdated s
@ Intemet | Protected Mode: Off #100% - & Internet | Protected Mede: Off #100% -
Query telemetry database page Telemetry data display page
o
2 P
W@ @ Teemetry Date % B v M v rBege~ O Tgok W |8 Teemety Data 5w @ v v rReges O Tzch
N‘ SQL Web Interface SQL Web Interface
‘ PC6-SQL Analogue Set Points PC6-SQL Analogue Set Points
SOftware | siteindex Mainindex New Query Refresh software Site Index Mainindex New Query Refresh
Wednasday, 9 January 2008, 16:14 Hrs Wednasday, 9 January 2008, 16:16 Hre
otal of 41 Matching homs of Total of 41 Matching iems  Pags 1 of
Stn Pt Station Identifier State Data  Units Priv Min Max Last Time User Stn Pat Swtion Identifier State Data  Units Priv Min Max Last Time \h«:
4 [1:] | SOARSESCREEN INCOM FLOW MGHMGH 857 US 0 0 10 Select 48 11122007 120830 OPUS| * 11 CORSESCREEN  wcowrow  MSH asmus 0 0 w0 Salect T opyg
2 1 FOULPUMPSECTION  FOULSUMPLEVEL HGH 863 M 0 0 10 2 1 roupuwesecrion OLSMP wGy  geiw o 0 w0 S "
2 2 FOUL PUMP SECTION FOUL FLOW NORMAL 2386 US 0 0 10 Select T4 29112007 09:12:39 OPUS.
3 1 STORMPUMP SECTION  STORMSUMPLEVEL MGH 8654 M 0 © 10 Ssiect 0 2 2 FOULPUMPSECTION FOULFLOW  NORMAL 2585 LUS 0 0 10 selecy T4 PR opys
3 2 STORMPUMPSECTION STORMFLOW  NORMAL 298 US 0 0 10 Select 0 , , stom SRR T Tesiia o loile 5
4 1 FINE SCREEN SECTION SUMP LEVEL HIGH 8654 M o 0 10 Select 0 SECTION LEVEL
4 2 FINE SCREEN SECTION OUTFALL FLOW NORMAL 2358 US 0 0 10 Select 0 STORM FLOW NORMAL
s 1 BOOSTER STATION RES LEVEL MGHMGH 2 % 0 0 100 Select 0 T CoREEN SO0 | Some LEVELros i (€ gt Th et e — s
9 5 BOOSTER STATION WORKING SETPOINT NORMAL 31 mhd 0 0 100 Sclect 0 P PR o s Lo g o o o o 4 = :
12 1 GENERAL TEST STATION  ANALOG POINT 1 HIGH 60267 RAW 0 0 65535  Select 0 HIGH.
12 2 GENERALTESTSTATION AWALOGPOINT2  MWIGH 19572 RAW 0 0 65835 Select 0 9 1 BOOSTERSTATION  RESLEVEL Wwew % % 0 0 Salect o
12 3 GENERAL TEST STATION  ANALOG POINT 3 MIGH 43870 RAW 0 0 65535 Select 0 9 5 BOOSTER STATION 'WORKING NORMAL 31 mhd0 0 100 Select 0
12 4 GENERAL TEST STATION ANALOG POINT 4 HIGH 49918 RAW 0 0 65535 Select 0 SETPOMNT
12 5 GENERAL TEST STATION ANALOGPOINTS  HIGH 247 RAW O 0 6535 Select 0 121 | STALTESY ANALOGPOINT1 HIGH 60267 RAW O 0 65535 Select o
12 6 GENERAL TEST STATION  ANALOG POINT 6 HIGH 247 RAW 0 0 65535 Salect 0 GENERAL TEST
=3 s 1 |2: |SEHERAL ANALOGPOWT? WIGH 19572 RAW O 0  655% Solet o
@ Intemet | Protected Mode: Off Ri0% Done. @ Intemet | Protected Mode: Off Riuoon -

Query analogue set:

-point control database page

Analogue set-poil

nt control page with a point selected
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7@ Teiemerr Davs - Windoas Interet Lrplorer

/& Telemetry Data - Windows Internet Explorer =)

£ hitp://localhost/OpusIMS/ (S{udqebdarcedd3055mpplachd3)) = | 4 | X

| 6 @ Teomer Due B - v Bege v () Tach

T8 G | @ Telemery Data == B~ B - @ - [ Page ~ £ Tooks =~
| N SQL Web Interface <
PC6-SQL Digital Controls
SOftware |8 e e e ks tew Gay Bk SQL Web Interface
Wedaaodey,  Jansary 2008, 1612 14 softwa re PC6-SQL Control Confirmation
Stn Pat Station Identifier State Priv Off On Tertiary Last Time User 1 Confirm Selected Control
COARSE SCREEN
secnon

1 COARSE SCREEN1 RUNNING 0 STOP  RUN I
Station 1
COARSE SCREEN

' 4 secrion

COARSE SCREEN2 STOPPED 0 STOP

RUN 2311172007 09:42:18 OPUS.

Point 10 =
1T Senon COARSE SCREEN3 STOPPED 0 SIOP Station Name COARSE SCREEN SECTION
T ) et PENSTOCKY  CLOSED 0 CLOSE  OPEN  SIOP STOFGWOVZ008 164251 OPUS| | Point Identifier PENSTOCK 1
T o omere  oPen o s Tag Reference CSSPENSTOCK 1 OPEN
171 [30: | COMSE SCREEN INLET PK3 cosen o External Reference D.0001.0010 I
1 |22 COARSE SCREEN oUETPK  OPEN 0 Current Status CLOSED
] S WETPKS  CLOsED o s Command STOP |
1 3 COMRSE scReeN ounerers  opEN o ‘ i
1 | |CoARSE scree WER PX coseo o opEN  close  siop | -

@ internet | Protected Mode: O TN Done e;lnterni\ontactadMoue:Oﬁ #100% -
Digital controls data page Digital control confirmation page

System Event Printer

The Event (Alarm) printer reports all events such as alarms, failures, recoveries, operator controls
and alarm acceptance. Brief or verbose printouts are available. A statistical log of all events
occurring on the system is printed automatically at the end of each day, together with a running total
for the current month.

System Data Logging Printer

The Data Logging (Report) printer prints all operator requested data summaries, data directories,
management reports, general text files, event and point archive summaries.

If required each Advanced Graphic Workstation can be equipped with its own 'local' Data Logging
printer and a screen dump printer.

Advanced Graphic Workstations

The system supports both integrated and external Opus Advanced Graphic Workstations. The
integrated workstation resides on the PC6-SQL computer system and communicates via an internal
link. External workstations communicate with the PC6-SQL system via various forms of
asynchronous link, including local and wide area networks, wired or wireless links.

The workstation package provides a high performance full graphic man-machine interface for the
display of both text and graphic information including the display and analysis of archive data, real-
time trace data, mimic pages and map pages.

Console and User Defined Commands

The Console Operating System provides an extensive array of keyboard commands with which to
search the Master station's active and passive databases and affect control over the telemetry
system. These keyboard commands can be used as an alternative to the normal menu selections
and provide a means of embedding commands within function key sequences, user defined
command sequences and mimic page markers.

Areas of Interest

An operator's domain may be restricted to certain 'areas of interest' within the Master station's
database by associating a user account with up to 16 'area codes'. Each area code identifies a
specific group of telemetry points or stations. The points may be classified by type or geographic
area simply by reconfiguring the appropriate station or point records.

Concert Operation

Multiple workstation displays can be controlled via a single keyboard using the standard Hash (#)
command. The Hash command can also be used to redirect any console command to any console
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attached to Sub-Master and higher level Master station sites. A message exchange facility is

provided between operators and separate PC6-SQL sites.
System Security

System security for the workstation is afforded using privileged
user accounts accessible by password entry.

Area codes can be assigned to each user account, thus
restricting the user’s display to alarms and summaries relating
to their area(s) of interest.

Privilege levels may be assigned to a range of operating
procedures including individual point controls, alarm
acceptance, database reconfiguration, mimic/map configuration,
report generation and printout.

The workstations may be configured to provide a hibernation
time-out. If no key has been pressed or the mouse has not been
moved for the time-out period then the console automatically
logs out of the current user account and into the lowest privilege
level user account.

Operating Parameters

Master Station

Mame Opus In-House PC6 System

Workstation

Address 0 Phone Number

[ Connect via Pooled Modem Address 1

Communications

Link Type [INTERN.M LINK v] Transmit On Delay {msecs) 100

Port[COMl v] Baud Rate [1920[] v] Transmit Off Delay (msecs) 100

Request Timeout (secs) 5 Refresh Rate (secs) 0 REAL TIME DISPLAY

LAM/MAN and TCP/IP Metwark Links
MName, IP Address, IPX Node etc,

(@ Connect to Standzlone System Main Server OPUSMAIN

(7) Connect to Main/Standby System Standby Server OPUSSTEY

() Connect via Workstation Server Mumber of Servers 1 Users Per Server 8

Local PSTN Modem General Display

Init String ATZ ATEQ ATV1ATQO ATM1 ATS0=1 Enable Alarms Alarm Repeat

i
Dial String ATOT Enable Alarm Bel 2
Enable Messages
Hangup String  ATHO ATMO Enable Pol Status Seconds
General Operation
Auto Connect Enable
Auto Disconnect Enable [~

Auto Logout Enable [

Disconnect Timeout {mins) 30

Logout Timeout {mins) 5

save Cancel

User Account Record 1 ‘ ﬁ

Access Type | PASSWORD -

Priviege Level 50

User Name OPERATOR

Password sess
Expiry 0 Days
Areas Of Interest  GLOBAL
Phone Number 01234 567890
Fax Number 01234 567390

Email Address user@company.co.uk

Home Page Number 1

Login Command | M 32|

Mimic List Filename

User's Workstation File Server Parameters

User Note

The 'Mimic List Filename' must be located within the
workstation's USERDEF sub-directory.

-OK -Can(.el

In certain applications the operator should not
be allowed to exit the workstation or access the
operating system. Therefore the workstation
can be configured to automatically run on
power up and only exit on password entry.
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Management Report Generator

The management report generator supports free-format report generation for on-demand, batch and
event driven reporting (i.e. any change of state in the database). Text and HTML report formats are

supported.

Reports can include text, current and archived data and pseudo values from the database such as
process formula calculation results. Summary data can also be included in reports enabling you to

build comprehensive reports easily and quickly.

You can use any text editor or word processor such as Microsoft Word to edit reports.

e MRGODOL'DC[—WnrdPad_ el

File Edit View Inset Format Help

Ded Sk # B B

{Line}

{IITLE} - Generated on {Datetime}
{Line}

{Cmd, "B 1 2"}

{Line}

{As1,1,1}

{Line}

{hid,1,1,16} {Ava,1,1,12} {Aun,1,1}
{Rid,2,1,16} {Ava,2,1,12,3} {Run,2,1}
{aid,2,2,16} {&va,2,2,12} {Aun,2,2}
{Line}

m

For Help, press F1

File Edit View Insert Format Help

DEE S M i) 3

DEMONSTRATION MANAGEMENT REPORT - Generated on 15th January 2008, 15:51 Hrs M
0001 CORRSE SCREEN SECTION 15 Jan 2008, 15:51 Hrs

0001 5 Incom Flow 2.118 1/5 Coarse Screen Incoming Flow

0002 FOUL PUMP SECTION
0001 5
0002 3

15 Jan 2008, 15:51 Hrs
Foul Sump Level Transducer
Foul Pump Section Flow Moniter

Foul Sump Level 2.118 M
Foul Flow 2.417 L/s

0001 5 Incom Flow 2.118 L/S Coarse Screen Incoming Flow

Incom Flow 2.118 L/S
Foul Sump Level 118 M
Foul Flow 2.417 L/S

< i

For Help, press FL

Source text report edited with MS WordPad

Reports may be displayed on the workstation at any time since all reports are automatically archived
to disk and optionally tagged with unique date/time codes. HTML reports can be viewed over the

Generated text report viewed on the workstation using MS WordPad

Internet using a standard web browser.

Text reports may optionally be printed, emailed and/or faxed on generation. In additional generated
reports may be copied to a specified location (e.g. an SQL database), a digital point may be set

within the database and also a specified software application may be invoked.

Management Report Record

Foee Source File Type
I Demand Process

Batch Process []

@I OHM

Append Date Code
Append Time Code

Report Title  Demonstration Management Report

Post Generation
Print Report
Copy Report [[] Copy To

Fax Report [] FaxTo

EmalReport[|  EmaiTo user@company.co.uk

DayofWeek Undefined
Day of Month 17
Batch Process Rate 0
Batch Sync Time  00:00

DefaultStaton 0

/€ Management Report - Windows Intemet Explorer

5] G:\REPOOL7.HTM

W

& Management Report

I_} B~ B v & v [Page v &Teols v~

Station Summary

Mins
Stn  Tg Station Name Last Updated
0004 FINE SCREEN SECTION 17 Apr 2003, 09:29 Hrs
Type OFUS STM PSTN 0.0 % Comms 100.0 %

Point Summary

Pnt Ac Tg Point Identifier State/Value Deseription

0004 FINE SCREEN SECTION 17 Apr 2003, 09:29 Hrs
0001 1 FINE SCREEN 1 Fine Screening Unit
0002 4  FINE SCREEN 1 oK Fine Screening Unit
0003 2 FINE SCREEN 1 MANUAL Fine Screening Unit
0004 1 FINE SCREEN 2 Fine Screening Unit

0005 4 FINE SCREEN 2 TRIPPED Fine Screening Unit
SetDigital Point[7]  Station 0 Point 1 0006 2  FINE SCREEN 2 IANUAL Pine Screening Unit
0007 1 FINE SCREEN 3 Fine Screening Unit
Run Application [ ] Appiication 0008 4  FINE SCREEN 3 TRIPEED Fine Screening Unit
0005 2  FINE SCREEN 5 AUTOMATIC Fine Screening Unit

) RunFirst @ Run On Compietion 0010 1 Fa INLET PKR7 Fine Screen Inlet Penstock

0012 4 INLET PR7 TRIPPED Fine Screen Inlet Penstock

0013 2 INLET ERT AUTOMATIC Fine Screen Inlet Penstock

0014 1 Fa OUTLET PRE Fine Screen Outlet Pemstock

0016 4 OUTLET PRB ‘TRIPPED Fine Screen Outlet Penstock 2
M Computer | Protected Mode: Off H100% ~
Report configuration HTML report
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General Point Processor

The general point processor provides extensive maths, logic and control functions.

These functions may invoke other data processing and control applications, or trigger events such as

the generation of reports, alarm dial out, paging, faxed messages etc.

The formula results may be stored within the database as pseudo points and will generate all

necessary alarms and events as determined by the pseudo point's configuration.

‘Geneml Point Processor EIL

L EIC

Hide Back  Prnt Options
Conterts | Index | Search General GPP Functions I
Overvicw p The general functions, numbered 1 through to 199, identify general arithmetic functions within the

_ GPP (e.g. sgr, sin, cos, tan etc.).
onfiguring The Process Fol

Process Formulae: Gramma
@ Process Formulae: Operator
Alphabetical Index of GPP Fu

N_B. All general functions return a zero result on error.

) | Mnemaonic Syntax Description
Mumeric Index of GPP Functi S
Example GPP Applications FLOOR F1({exp) Nearest more neg.a.twe.mteger value.
-] GPP Functions CEIL F2 (exp) Nearest more positive integer value.
=) General Functions ABS F3{exp) Absolute value.
..... MOoD F4 ( expa, expb ) Modulus value (expa mod expb).

Process Formulae R;e::urd

Destination Point Type | ANALOGUE - Day of Week 0O  DayofMonth O

Station/Variable Mumber &

Processing Rate 0 Mins

Paint Mumber 1 Synic Time  00:00

..... Descriptive Phrase
..... Process Formula ...
----- &0 = HRSOM( P1)
Process Formulae

m

50 * HRSON(P1

Control Functions

)

General Functions

J

[ Process Points

] Spedal Functions

Process Constants ]

analogue

|[  Dwlpans | [ AnaloguePoins | [ Totalised Poinis

[ Remote Stations

ecutive

or station exp.

-
00002 , CELL{exp)
00003 , ABS{exp)
00004 , MOD(exp )
00005 , SQRT{exp)
00006 , D2ZRAD(exp)
00007 , R2DEG(exp)
00008 , SIN(exp )
00008 , COS{exp)
00010 , TAN{exp)
00011 , ASIN(exp)
00012 , ACOS(exp)
00013 , ATAN{exp)
00014 , SINH{ exp )
00015 , COSH(exp )
00016 , TANH( exp )
00017 , ExP{exp)
> 00018 , LOG{exp)
.
.
.
'
.
.
.
'
.
.
.

POLL-Initiate An All-D)
[2) POWER-Raise Ta A
[7] PROCFAIL-Current S
[7] R2DEG-Radian To D
REBOOT-Reboot the
RPOLL-Initiate An Up|
[7] SAVESPEC-Save The
[7] savEVARS-Save All
[2) SIN-Sine '
SINH-Hyperbolic Sing
[2) SQLDBASE-Monitor t
[7] sQRT-Square Root

..... in group.
..... IHI alarm condition.

| term.
ROR

00019 , POWER( expa, expb)
00020 , DAYOFWEEK(exp)
00021 , STNUPD{ exp, Pn )
00022 , STNSTA{exp, Pn )
00023 , SYSTEM(Pn)

00024 , POLL(exp)

00025 , RPOLL(exp)

00026 , STMNCHAN{ exp, Pn)
00027 , CMPLIM( sn, sap, lap, ddp, n)
00028 , ASTATE(exp)

00029 , LPTMON{ port, Pn )

J

I

Last Next ]

state into a digital point (0 = main,

alue against multiple limits also
he alarms being generated by
ts.'sn’ = station number, sap =
| lap = first limit analogue point
digital point number, n = Mo. of

rent alarm state; 0 = NORM alarm
dition, 2 = LOW alarm condition, 3

9/NT systems. Copy LPT printer
a consecutive group of three binary
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Automated Backup

All key data files are automatically backed up by the system into separate year and month
directories, creating a historic log of all configuration, archive and performance data.

The key files will also be backed up to the system’s file server PC.

This means that none of your essential data is lost.

General Utility Software

Master Station 1.0 Licence Class PC& SM7 Madmum Users 4 Licence Mumber 129
PCG_SQL |ncludes an extens“le array of Workstation 6,00  ReleaseDate 4 Dec 2007 Warranty Expiry 1 Jan 2009
ut|l|ty Software to S|mp||fy System Max Stations 4096 Max Points MO RESTRICTION Data Export and Import  Yes  EventPrinter  Yes
administration. Monitor Ut|||t|es provide Unique Stations 12 Active Points 417 Management Report ‘Yes Logger Printer  Yes

. . . . Free Stations 4084 Free Points  NO RESTRICTION General Point Processing  Yes Alarm Paging  Yes

real-time statistical analysis of
Communlcatlons and Software Database Statistics System Parameters

Size 8.000 Mb System Type  STANDALONE User Name  Opus Software Limited
perform ance Used 5.403 Mb 67.5 % Main System  CK System Mame  Opus In-House PC6 System

Free 2.597 Mb 325 % Stby System  FAILED System Ident 31
Monthly logs are automatically e Sy Processs
generated and archived for Reon M AcEEN  Dvers..  Conoelsers  Superveor [ Remote Adrin
communications performance, system . e . e NP
access and reconﬁguraﬂon. Tnterp vrg 2 Cos 2 coss Cos 10 Cos 14

Export Gep I 3 Cos 3 Cos7 Cos 11 Cos 15

Pager Gen 4 Cos 4 Cos 8 Cos 12 Cos 16
Other facilities include the monitoring of
processes, all communication ports and —
network links. Remote diagnostics can be I po—
undertaken using the workstation’s PSTN or @ Master to Workstation © Werkstatin to Master
network links (e.g. LAN, WAN and Internet). oaramaters

Source File Erowse
A file transfer facility is provided between the Destraton Fie [eromse |
workstations and their connected PC6-SQL system. c“"e"tlm‘f j“EIE::E”T Deta Compression
. . . File Size ytles tol
Remote diagnostics can be undertaken using the e — .
workstation's PSTN or network links. rogess
. Start Abort

Archive Data Management Software

Standard Archive Data Management (ADM) utility programs are provided with each system to enable
you to convert, compress, extract, resize, merge and perform global merge operations on the
system's Archive Data Files (ADFs).

The workstations also provide ADM support to examine or edit the archive file headers and sampled
data. Data edited manually, or by software, is tagged appropriately, and our archive data format has
been verified by DWi IT System inspectors as meeting their highest level of data security.

1, Page 1 - C:\PCE\LOCAL

Directory EditFile CreateFile DeleteFile

0001 INCOM FLOW

0002 FOUL SUMP LEVEL

0003 FOUL FLOW

0004 STORM SUMP LEVEL

0005 STORM FLOW

0006 SUMP LEVEL

0007 OUTFALL FLOW

0008 Digital FOUL PUMP 1

0009 HELFORD LEVEL 2, Archive Data File - C\PCE\LOCA

LG HIETROER SN Goto Fail Ok 0 1 2 Set Scale Restore Save Exit

0011
0012 0001 15Jan 2008 15:41
0013 0002 15 .Jan 2008 15:42
0003 15Jan 2008 15:43
0004 15.Jan 2008 15:44
0005 15 .Jan 2008 15:45
TORRIDGE LEVEL 15 .Jan 2008 15:46
TORRIDGE RAIN 0007 15 .Jan 2008 1547
TAW LEVEL 0008 15 Jan 2008 15:48
TAW RAIN 0009 15 Jan 2008 15:49
TAMAR LEVEL :
TAMAR RAIN
AVON LEVEL

0015
0016
0017
o018
0019
0020
0021
0022
0023

L=~ BRI - R B R S e N S

1
2
2
3
]
F
4
2
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

<
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Pager Alarm Dialout

The Pager software provides support for an ‘out of hours' alarm dialout facility to send email, fax, or
SMS text messages to selected duty officers or offices. The software can communicate with mobile
phones on the VODAFONE, O2, T-Mobile and ORANGE networks. Up to six Duty Officers from a
configured list of ninety nine can be specified to receive the alarms. The system also caters for
selective paging of Duty Officers on a station or individual point basis.

Alarm Dial out to Mobile Devices

Optional Software Products

Protocol Emulators

Protocol emulator packages can be provided to allow the system to communicate with any type or
make of remote device (e.g. outstations, data loggers, PLCs).

Bespoke Software

Opus Software can provide bespoke software solutions for all your Telemetry/SCADA, IMS, SQL
database needs, including Web applications and Web services.

Optional Support Products

Digital I/O Expansion

A digital I/O card may be installed on each system. The card provides 16 digital output lines and 16
digital input lines.
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PC6-SQL General Features:

*

Powerful and flexible true multi-tasking software running under the Microsoft Windows operating
system.

Field proven high performance design.

Integrated Information Management System.

Support for both Microsoft Access and Sql Server databases.
Integrated SQL Interface using standard Microsoft packages.
Integrated Web Interface for Intranet and/or Internet browser access.

Powerful Advanced Graphic Workstation user interface for local, remote and networked (e.g. LAN,
WAN and Internet) users.

Concert operation of multiple consoles or workstations with message exchange facilities.
Full on-line reconfiguration of the system's relational database.
Configurable Privilege User Accounts for complete system security.

General Point Processing for evaluation of maths/logic/control functions including conditional
expressions.

Free-format Management Report Generation for demand print, batch print and event-driven reporting.
Support for text and HTML export formats.

Selective ‘out of hours’ alarm dial out to pagers or mobile phones.
Extensive system administration tools, performance monitoring and logs.
Remote diagnostics.

Practically unlimited upgrade and expansion options.

Communication Options

*
L J
*

Multiple communication protocols.
Master to Sub-Master communications.

All types of asynchronous communication links supported.

Peripheral Options

Local and remote man-machine interfaces.
High performance Advanced Graphic Workstations based on high resolution displays.

System Event (Alarm) printer for recording all system events and providing daily and monthly statistical
reports.

System Data Logging (Report) printer for obtaining hard copy printouts of data summaries and
management reports.

Local workstation data logging printers.
Local workstation screen dump printers.

Local plant and mimic panel interfaces.
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Graphic Workstation Introduction

The Advanced Graphic Workstation software is
the culmination of over fifteen years
development in PC based workstation
software.

The workstation provides a sophisticated user
friendly graphic interface to the Opus PC6-
SQL SCADA system for the display and
analysis of real-time text and graphical
information. The sections that follow provide a
brief overview of the general features and
types of information that may be displayed on
the workstation.

Connectivity

* Extensive Graphics Library

Start Deffio’ | »

Both integrated and external workstations are supported. The integrated workstation resides on the
PC6-SQL computer system and communicates via an internal link.

licensing.

Workstation with Multiple Windows Displayed

User Defined Setup

Connections with multiple named sites can be
established using pre-configured ‘User Defined
Setup’ files.

These files define all operational parameters for the
connecting link, any required privilege levels and
directory paths (unique paths for the site’s mimic,
map, graph and template specification files etc.).

Master Station

Name Opus In-House PCS System

Address 0 Phone Mumber

[ Connect via Pooled Modem

Communications

External workstations communicate with the PC6-SQL
system via various forms of asynchronous link, including
local and wide area networks, wired or wireless links.

The workstation software is supplied free issue, the number
of users on a system is controlled solely by the PC6-SQL

Workstation users access the system either directly or
through one or more workstation servers. Multiple
workstation servers can be installed to support a practically
unlimited number of users without any appreciable
degradation of system performance.

Warkstation

Address 1

Link Type |INTERNAL LINK

v] Transmit On Delay (msecs) 100

Port[coMt  v| BaudRate 19200

v] Transmit Off Delay (msecs) 100

Request Timeout (secs) 5

LAN/WAN and TCP/IP Network Links

@) Connect to Standalone System

) Connect to Main/Standby Systam

(©) Connect via Workstation Server

Local PSTN Modem
Init String  ATZ ATED ATV1ATQO ATM1 ATSO=1
Dial String ATDT

Hangup String  ATHO ATMO

General Operation

Auto Connect Enable
Auto Disconnect Enable [7]
Auto Logout Enable [7]

Refresh Rate (secs) 0

Standby Server OPUSSTBY

Number of Servers 1

Disconnect Timeout {mins) 30

Logout Timeout (mins) 5

REAL TIME DISPLAY

Name, IP Address, IPX Node etc.
Main Server  OPUSMAIN

Users Per Server 8

General Display

Enable Alarms (V] Alarm Repeat
Enable Alarm Bell
Enable Messages
Enable Poll Status

o

Seconds

o
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Displayed Information

Operator Shortcuts DIGITAL FOINT

. ) . i . i i COARSE SCREEM SECTION
Double-clicking on any displayed point archive or time- = | e ie
stamped point archive provides a useful shortcut to view the 55 INLET PKS TRIPPED

archive’s data in summary or graphical form. D.0001.0028

Accept ] [ Archives Graphs

Double-clicking on any mimic page, map page, graph
specification or dual-parameter graph specification listed in an
index (directory) or browse window displays the selected item.

Control ] [ Events Mimics

Inhibit | [ History Maps

Clicking on any telemetry point displayed on a summary, mimic Reset | [ Remoterss ][ snpaints

page or map page displays a dialog identifying the point and
providing a list of useful shortcuts.

Brief ... ] [ Configure ] Further Action

(
[
[
[ Enable ] [ Local Arcs Stn Poll
[
[
[ Other Information

The Workstation may be operated either by selecting menu options with the mouse or by typing in
commands at the keyboard. The Command Input dialogue will appear whenever a user types in a
command. This dialogue has a Search button which provides a simple means of searching for
different types of information on the system. The user simply enters a search phrase which identifies
the data of interest and the system will search for data types matching this criteria.

General Parameter Search

Search String

FLOW -

Information Type

Summaries ... Directories ... Graphics ... Archive Data ... 4 Page 1 - Remote Stations Summany

‘COARSE SCREEN SECTION
Main 1 Siby 1 Time 18Jan 2008 14:13 Dig 45 Ana1 Tot 1 ID 1111

Addr 1 Area 0 Type OPUSSIM Dig 45 Ana 1 Tot 1 Parc 2 Earc NO
ooos W FINE SCREEN SECTION Main DIALLING ...

Main 1 Stby 1 Time 18.Jan 2008 14:12 Dig 37 Ama 2 Tot
Addr 4 Tot

Link 99.7 % Comms 100.0 %

@ Remote Stations () Station Names () Mimic Pages () General Archive Files

() Map Pages

() Paint Identifiers () Graph Specs () Local Point Archives

'int Phrases () DP Graph Specs () Local TS Paint Archives

ag References (7) Remote Point Archives

") External References EventData ... () Remote TS Point Archives
() Local Events

Point Identifiers
Point Phrases

(7) Tag References

() External References

D 4444
Parc 0 Earc NO

Area 0 Type OPUS SIM Dig 37 Ana 2 1

() Current Status (©) Remote Events

g

North of Scotland
Water Authority

Mimics are typically used to customise the ><
operator interface or depict plant information
in a graphic, or schematic form. AGWS6
mimics can act as templates allowing the
same page to be re-used for different sites or

Mimic Displays

plant areas.
Mimic pages consist of a background B o s :
(32-bit true colour) superimposed with (6% st [541 JUS  Working setpoint g
static, marker, control and live data | s o (222 Jmbd [ 105 [mbd I
; Plant Trps o |
items. ME
D €& =
Time | 765 |MINS
The background can be rendered using
either a solid colour, one of the various wow[s EIEEE
graduated fills (18 off), or using a e Doen
specified image (e.g. an associated map, | ; ~cr naag
plan or photograph of the plant). rf; Flow TofErom
[FH [ |
Various static items can be inserted onto From ottt | (e | |
a page including text, frames (2D or 3D = = - e |l
page Including text, 1r: G
shapes), titled boxes, pipes, tanks,

cutout overlays, bitmap images and icons. Pipes, text frames and bitmaps may be animated.

Markers can be inserted onto a page and provide operator interaction using simple mouse clicks.
These markers, or mouse hot spots can be inserted using either hidden points, hidden boxes, or
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visible mouse buttons. The mouse cursor automatically changes to a pointing hand symbol
whenever the cursor rolls over a marker.

Separate commands can be associated with a  [Fi= SRR
marker’s active and latched states. These
commands can be used to provide links to i

Il s Quiescentses

Microsoft compatible packages (MS Access,
MS Excel, Media Player etc.), to activate utility 51011200
or user programs (e.g. Visual Basic control
applications), to display other mimic or map
pages, to display other directory or summary
information, to display graph data, in fact to
perform any desired display or control action.

Seabicnt Temp DegC e Supply v

User prompts can be associated with mimic B — T —

markers, appearing as text messages at the
bottom of the display and if desired,
announced verbally by the workstation. An extensive variety of mouse buttons are provided in the
workstation’s object library.

Live data items are used to represent the system's telemetry data, current mode of operation (e.g. a
data acquisition channel’s modem or polling state) and alarm status (presence of unacknowledged
alarms). Live data can be presented in a wide variety of forms including descriptive text phrases,
analogue and totalised values, bit-mapped colour coded symbols (of any complexity or size), regular
and irregular fills, gauges, sliders, pipes and graph plots.

Live data objects can be configured to flash, change colour, and/or change image whenever the
associated plant changes state.

A symbol such as a pump can change colour to indicate plant status.
In this example the pipe also displays an animated strobe effect to indicate flow.

Animations can be used to depict plant operation or motion, illustrate conditional flow along pipes
etc., thereby bringing your mimic pages to life.

| OFFSITE [}

In this example lights animate and an image is displayed when an engineer is detected on site.
Our integrated object orientated mimic editor includes many tools enabling you to quickly create

sophisticated mimic pages. Objects can be placed precisely using different sized ‘snap to’ grids, and
our alignment options ensure your mimics look neat and professional.

Right clicking over any object will display a shortcut menu from which you can display the object’s
properties, duplicate the object, copy to clipboard, copy to library etc.

Favourite object styles can be named and stored within the library; these styles can be easily applied
to other objects to add consistency to your displays.
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® Advanced Graphic Workstation 6,000~ O PC6 System { Local - Real Time |
Init Accept Display Search Browse Control Print Show Config Utilty Window Close Help

File Edit Sa Insert Delete Redraw Move Duplicate Adjust Style Align Grid Exit

MS Excel ...

@ Station een
@ Telemetry icroso Web Browser 2
@ Control SQL Users Compatible (It
® Set Point Packages Intranet / Internet @ Userindex.xml
@ Archive & Frame Opticns q
@ System Events Bespoke
@ Alarm Events Options Colours
@ Control Events saL ms ——— SQLIMS———
o Dot oo fecmae <]
® Pumps Station Telemetry Control Set Point Request Exte Rounding 10  Pixels
@ Flows
SaQL
Dataf]
 Graphic Archive System Alarm Control Archive Style
AGWS Users
C S | e i
Vari i Tr a— rap Shadow
Uzl’zlls PC6-SQL eerse Seden Shadow Offset 8 inPixels
Telemetry / SCADA / IMS System i
LAN/WAN (Main & Hot Standby) I Draning Optionsl Bitmap
g_trag‘e/tﬂ;l::me/tRad_ I Duisdes  [Flickt
ire m e}
[¥]Right
Intenf|  lorawoutine [4]Top [ |
Datal
[ sawe J[ toad | [ o ][ canest |

15 Jan 2008 16:23:04

An extensive library of mimic objects such as pumps, tanks and pipes is supplied to simplify mimic
creation.

T —

|« towoav > hanacs » varses » rss I T
=

Q Organce v & Views v [ New Folder

Nome Datetsken  Togs Sae Rating

Dotetsken  Tags

Neme
NMGOOSS MVBOOTS... MNSOORS... MMBODIS... MMBDIOS... MWOLLS.
Foldes v = E
o - N B0 B EE o —— : e
s
4 anacs SRLE VIO AR, MRS R AONRIE.. MV Folders v MGS0OLEMP MG3002.8MP MG3003.8MP MG3004. 8MP MG3005.8MP

ConTROLS FILLS

i of* "
foveret IMAGES =

sutTons | ©

STATICS s £

VARABLES PIPES - 1 1
- SUDERS

: = I '

e I E B == sneols
MIMIC MMB024B_ MMSO2SE.. MMSO26S.. MMS027E.. MM0ZE. MMVBOSE.. VALUES T MGS006.8MP MG3007.8MP MG3008. BMP MGS009.8MP MG5011.8MP -
Relesse. 5 = = Fle game: v |BMP image fies CEMF) v
e gane - [P s o] [ r
o Sm 7] [ Caoe [ b [ Iv] [ coxw

Mimic Object Libraries

You can also append your own objects, or object groups, into the library to be used over and over
again.

- LIS Working Setpoint

15t Duty [ 1] (3] 4]
mevuo[s] IEAEIED
seouy 3] EIEEE
anowy[+] ENEIEIED

0" = Ho Pump Selected

A group of objects can be copied to the library.
These groups can be pasted anywhere, speeding up mimic configuration.

Objects extracted from the library may be pasted onto the mimic their original size or resized as
appropriate.
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Map Displays

Map pages have the same functionality and
capability as mimics but are intended to render
geographical information, floor plans, maps and
charts etc.

Graph Display and Analysis

Professional looking graphs of point archive and
time-stamped point archive data can be created
quickly and easily in graph analysis mode. A
selection of graph templates are provided as
standard. In addition you may create your own
custom graph specifications which can be named
and saved to disk. All graph specifications can be
used as templates to load and display user
specified archive data, usually in response to ‘ad
hoc’ requests by the operator. Graph templates
can also be inserted on mimic and map pages,
allowing numerous sources of data to be selected with a simple click of the mouse.

Up to four graphs may be plotted in a single
graph specification, either superimposed in
one or two grids, or displayed individually in
separate grid areas.

Various graph formats, line styles, fill options,
bitmap and gradient fills are available including
segmented colours to depict alarm boundaries.
Alarm limits may be selected from the configured
database or specified manually. The alarm limits
may be plotted on the grid, rendered on the graph, or a mixture of both.

Various markers can be displayed on the graphs to identify the sampled data points.

Graph plots may be scrolled forward and backward in time by either the default timescale or by a
user specified period. » ,

A graph cursor is available to examine the plotted
data and zoom options are provided to assist your
data analysis.

Useful statistics are presented for the plotted data | OPUE. e
including the minimum, average and maximum
values, and the percentage of sampled data in the | /0 |
various alarm categories (high-high, high, normal,
low and low-low).




Graph specifications may be configured to depict static data or to refresh automatically displaying
current data.

A graph’s load specification gives you full control over the load period, synchronisation, time offset,
data resolution and sampling function (i.e. whether to extract minimum, maximum, average or
integrated totals, or all of the above).

Footnotes may be added to each graph specification to add useful comments. Favourite grid and
graph styles can be named and stored within the library; these styles can be easily applied to other
graph specifications to add consistency to your workstation.

Dual Parameter Graphs

Two point archives may be plotted against each other as a dual-parameter graph providing a
graphical representation of the relationship between the archives’ data. For example, two point
archives measuring wind speed and direction could be plotted against each other to show overall
wind patterns.

Data may be plotted in either a linear or radial form using either the conventional plotting formats or
various scatter plot options.

Dual Parameter Graph Display— Scatter Plot, linear format

Real Time Trace

Each workstation can trace up to 16 telemetry
points at resolutions ranging from 1 to 60
seconds.

The data is presented in a form similar to normal
graph analysis mode.

Up to four traced plots can be displayed in a
single window and updated in real-time.

Point Histories

All telemetry points within the database have a recent history associated with them. This record of
recent events is automatically logged by the system with no requirement for any manual
configuration.

A real-time summary or graph of a point’s history can be displayed with a simple click of the mouse.
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B 3. Page 50 - General Points W_
o001 + COARSE SCAEEN SECTION
o001 B INCOM FLOW 7.953 LS
3 2IMov 07 15:12:29 4298
6 23Mov 07 15:11:48 4277 [ 3. Page 41 - General Points - Point Nistory |
& 23 Hov 07 15-1:07 395 o » COARSE SCREEN SECTION
6 23Mov 07 15:10:26 4212
. P L o010 B 2 Ok PENSTOCK 1 OPEN
ov 07  15:09:45 4915
2 23Nov07 150213  OPEN
I 6 2IMov 07 15:09:04 4511 5 F e
a 23Nov07 150010  CLOSED
l 6 23Mov 07 15:08:23 5.084 g =4 o
ov07 14:58:07  CLOSED
l 8 23Mov 07 15:07-01 5904 2 iy Jiewe GhEY
| 5 Sl Sl 2 Fa 23NovO7 145604  OFEN
5 Z3Hov 07 15:05:39 6.57 f 2 23Mov07 14:50:35  OFEM
= I 2 Z3Nov 07 14:48:33  CLOSED
= 2 23Nov 07 14:47:52  MOVING
I 2 23Nov D7 144543  CLOSED
2 23Nov 07 144427  MOVING
4 [l »

Brief and detailed modes are supported. Brief mode displays the current value together with the
previous 10 changes of state/value and detailed mode displays the previous 240 values.

Event Archive Summaries

The extensive event archive can be queried to filter the data to specific points and time periods of
interest.

Any combination of station number, point identifier, tag reference, current state/value, alarm
classification, date or time period may be specified and used as search keys for the required event
data.

The resulting summary provides a chronological list of events and alarms matching the user
specified search criteria.

Data is displayed in real-time at the workstation, with the latest events scrolling onto the screen.

Restrictions
Pall Channel O

Station Name Al Stations
Remote Stations Al Stations
Point Specifier Al Points
Tag Reference Al References
State or Value Al States & Values - Reset |
plarmClass 0 to O
[ Reset Restriction Defaults ] [ Set Restriction Defaults ]

Parameters

Source File  Local Event Archive Data

Selected Date  All Dates

Selected Period  All Times G Ve 0002 00245 REFLUX VALVE 6 TRIPPED Foul Pump Outlet Valve
G Void 0002 00083 FOUL PUMP 3 MANUAL Foul Pump Unit
Reset All Parameters G Void 0002 00085 FOUL PUMP 3 TRIPPED Foul Pump Unit
G Void 0001 00016 INCOM FLOW zn us Coarse Screen Incoming Floy
G Void 0001 00253 OUTLET PK4 MANUAL Coarse Scroen Outlet Penstof
I G Void 0001 00245 OUTLET PK4 TRIPPED Coarse Screen Outlet Penstof
beEs G Void 0001 00173 OUTLET PK2 MANUAL Coarse Scroen Outlet Penstof
Mumber of Matching Events G Void 0001 00083 COARSE SCREEN 3 MANUAL Coarse Screening Unit
G Void 0001 00085 COARSE SCREEN 3 TRIPPED Coarse Screening Unit
Erom G Void 0010 00108 ACTUATOR No3 NOT AVAILABLE Penstock Actuator Availability
G Void 0010 00088 ACTUATOR No.2 FAILED Penstock Actuator Status
To G Void 0010 00088 ACTUATOR No2 NOT AVAILABLE Penstock Actuator Availability
G Void 0010 00048 CONTROL STATUS MANUAL Plant Control Status
G Void 0009 00016 RES LEVEL 211 %  Reservoir Lovol
[ Search Spedfied File G Void 0000 00092  MAINS POWER FAILED Plant Status
G Void 0008 00085 MAINS POWER FAILED Plant Status
G Void 0007 001828  DART RAIN 867 mmph Measured Rainfall
Create New Window 1 Void 0007 00176 DART LEVEL 7.81 M Mecasured River Level
1 Void 0007 00116  TAW LEVEL 845 M Measured River Level
1 Void 0007 00014  HELFORD LEVEL 146 M Measured River Level
3
Event archive restrictions dialogue Resulting event archive summary
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Data Summaries
A wide range of station and point summary displays are available.

A real-time summary can be restricted to display the stations and points of interest by selecting one
of over 20 summary types and specifying the required search criteria.

Summary Type
- 0002 + FOUL PUMP SECTION Main 16 Jan 2008 15:39
[General Points Summary 7] 0001 6 FOUL SUMP LEVEL 0.181 M Foul Sump Level Transducer
0003 STORM PUMP SECTION Main 16 Jan 2008 15:39
Restrictions 0001 6 STORM SUMP LEVEL 0.6 M Storm Sump Level Transducer
I ooo4 H FINE SCREEN SECTION Main 16 Jan 2008 15:39
0001 6 SUMP LEVEL 0.6 M Fine Screen Sump Level
Station Name Al Stations 0007 LEVEL AND RAINFALL DATA Main 16 Jan 2008 15:39
) - 0001 4 HELFORD LEVEL 0.6 M Measured River Level
ESERIEEE) A Statons 0003 1 FAL LEVEL 72 M Measured River Level
Paint Specifier | <LEVEL™ 0005 1 ALLEN LEVEL 362 M Measured River Level
0007 6 FOWEY LEVEL 852 M Measured River Level
e = 0009 1 TORRIDGE LEVEL 267 M Measured River Level
TagReference Al References 0011 4 TAW LEVEL 0.77 M Measured River Level
0013 1 TAMAR LEVEL 401 M Measured River Level
Exiemmal Reference| Al References 0015 1 AVON LEVEL 205 M Measured River Level
State or Value Al States & Values - 0017 1 DART LEVEL 47 M Measured River Level
o019 1 EXE LEVEL 3.46 M Measured River Level
AamCass|0 | 0 0021 4 PARRETT LEVEL 0.96 M Measured River Level
| e 0009 BOOSTER STATION Main 16 Jan 2008 15:39
esel Restnction beled et Restrichon Belad 0001 & RES LEVEL 35 % Reservoir Level
0010 WIER PENSTOCK STATION Main 16 Jan 2008 15:39
[7] Create New Window 0026 1 BATTERY LEVEL HEALTHY Battery Level Status
o001 1 UPSTREAM LEVEL 22 248 MAOD Upstream River Level (AOD)
0002 1 DOWNSTREAM LEVEL 23.863 MAOD Downstream River Level (AOD)
Point summary restrictions dialogue Resulting point summary of levels

Alarm Display and Management

The system supports up to eight prioritised levels of alarm classification. Outstanding alarms
are highlighted on all data summaries, mimic and map page displays. The workstation
displays the highest priority alarm in a dedicated window area and can be configured to
vocally annunciate alarms as they

=loi x|
occur. 0002 FOUL PUMP SECTION Main 08 Sep 2003 17:56
0002 5 FOUL PUMP 1 TRIPPED Foul Pump Unit
Numerous summary commands are o003 3 FOUL PUMP 1 AUTOMATIC Foul Pump Uni
p Unit
H : : 0005 5 FOUL PUMP 2 oK Foul Pump Unit
provided with which to query the owos 3 rouLpup2 FoulPump Uit
H 0008 5 FOUL PUMP 3 oK Foul Pump Unit
SyStem and dISplay both 0009 3 FOUL PUMP 3 MANUAL Foul Pump Uni
p Unit
0011 5 FOUL PUMP 4 oK Foul Pump Unit
acknowl edged and u naCknOWIedged 001z 3 FOUL PUMP 4 AUTOMATIC Foul Pump Unit
0003 STORM PUMP SECTION Main 08 Sep 2003 17:56
alarm data. 0002 S STORM PUMP 1 TRIPPED Storm Pump Unit
0003 3 STORM PUMP 1 AUTOMATIC Storm Pump Unit
0005 S STORM PUMP 2 oK Starm Pump Unit
1 1cti 0006 3 STORM PUMP 2 MANUAL Storm Pump Unit
Optional search restrictions can be joos 3 STORMPUMP 2 e o ot
i i 0003 3 STORM PUMP 3 MANUAL Storm Pump Unit
Supplle_d with any summary command 0009 BOOSTER STATION Main 08 Sep 2003 17:56
to restrict the contents Of the summ ary 0002 5 BOOSTER PUMP 2 RUNNING Booster Pump .
« »

to those stations and/or points of
immediate interest.

Alarms may be configured with a delayed annunciation, to be displayed only after a pre-
configured persistence time interval. The workstation can also be configured to repeat alarm
annunciation after a predetermined interval. Alarms may be acknowledged individually or in
a group, via summaries or mimics.

System Summary ==

System Summary I
Master Station 1.0 Licence Class PC6 SM7 Maximum Users 4 Licence Number 129
. Workstation 6.00 Release Date 4 Dec 2007 Warranty Expiry 1Jan 2009
The System summary provides a
. Max Statons 4096 Max Points  NO RESTRICTICN Data Export and Import  Ves EventPrinter Ves
breakdown of the Master station's UigeSations 12 Actveraiis 417 irsgementRepeet | vox | Lopgerkriter [ Yos
curre nt co nfl g u ratlo n , |IC6I’]S | ng IeVe I , Free Stations 4084 Free Points  NO RESTRICTION General Point Processing  Yes  Alarm Paging  Yes
database usage and active processes. et Satises System Parameters
Size 8.000 Mb System Type STANDALONE User Name  Opus Software Limited
Used 5.403 Mb 7.5 % Main System OK System Name Opus In+House PCG System
Free 2.597 Mb 325 % Stby System  FAILED System Ident 31

Active System Processes

Recon [ arc I Drivers ... Consale Users Supervisor [l Remote Admin
system I Event

Pol I Logoer NN 1 Cos1 M  Coss Cosg Cos 13
Interp vrg I 2 Cas2 Cas6 Cos 10 Cos 14
Export Geo I 3 Cos3 Cas7 Cos 11 Cos 15
Pager Gen 4 Cas4 CosB Cos 12 Cos 16
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Communications Channel Summaries
Communications channel summaries Atsl
display the current state and
performance data of any data
acquisition (polling) channel.

Messwed Pmanelon

No_of Connacted Calls
No.of Fasled Calls
Hoof Incomies Call

The displayed performance data also
provides a seven day history for the
selected communications channel.

Lisk Perbmmance [X]

Ho.ol Messages Tad
Hn.of Falund Ruplez

Hin Flegply Time [s6ci)
W Reply Time [secs)
tfure Regly Time [reca)

M Dialup Time [secs]
Mcs Diak Time: [sece]
Aove Dislup Time [recs]
M Connect Taie fsecs]
s Commact Timn Foncs]
e Connect Tame lieca]
Tek Connect Tims [mins]

Ho_of Inooming Fleplies

Comems Pestomance (%]

Day-1 Day-2

] 1000 1000 1000

A1 0 0 o

144 0 0 0

%0 ] ] ]

e e e

[T} [T} [T}

[} [} [}

) [T} [T} L]
ALLING

1 . COARSE SCRECM SECTION

Day-3

Day4.

Day5 Day& Day-F
0 0 0
0 0 0
0 0 0
0 0 0
] ] ]
[T} [T} [T}
0 0 0
0 0 0
[T} [T} [T}
[} [} [}

1000 1000 1000
0 0 0
0 0 0
] ] ]

e e e

[T} [T} [T}

[} [} [}

[T} [T} [T}

Remote Station Summaries

Remote station

[ 1 Page 1 - Remote Stations Summany.

summaries dlsplay the 0001 = COARSE SCREEN SECTION Main CONNECTED - ARCHIVE DATA
Main 1 Stby 1 Time 16Jan 2008 16:35 Dig 45 Ana 1 Tot 1 D 1111
current state and Addr 1 Area 0 Type OPUS SIM Dig 45 Ana1 Tot 1 Parc 2 Earc
: ; 0002 + FOUL PUMP SECTION Main Link 997 % Comms 1000 %
Conflguratlon of any Main 1 Stby 1 Time 16 Jan 2008 16:35 Dig 32 Ana2 Tot 1 ID 2222
i Addr 2 Area D Type OPUSSIM Dig 32 Ana 2 Tot 1 Parc 1 Earc
OUtStat!On or group of 0003 STORM PUMP SECTION Main Link 997 % Comms 1000 %
outstations connected Main 1 Stby 1 Time 16.Jan2008 16:35 Dig 31 Ana 2 Tot 1 ID 3333
Addr 3  Area O Type OPUSSIM Dig 31 Ana2 Tot 1 Parc 0 Earc
to the system. ooos B FINE SCREEN SECTION Main Link 996 % Comms 100.0 %
Main 1 Stby 1 Time 16Jan 2008 16:35 Dig 37 Ana 2 Tot 1 ID 4444
Addr 4 Area 0 Type OPUS SIM Dig 37 Ana 2 Tot 1 Parc 0 Earc
The current p0|||ng 0005 ELECTRICAL DISTRIBUTION SECTION Main Link 999 % Comms 1000 %
. . Main 1 Stby 1 Time 16 Jan 2008 16:35 Dig 39 Ana 14 Tot 0 ID 5555
state is d|sp|ayed on Addr 5  Area D Type OPUSSIM Dig 3 Ana 14 Tot 0 Parc 0 Earc
L 0006 Po GENERAL PROCESSED POINTS Main Link 00 % Comms 00 %
the summary whilst the Main 1 Stby 1 Time 01Jan 0000 00:00 Dig 40 Ana Tot 0 ID 6666
. . . Addr 6 Area 0 Type OPUSSIM Dig 40 Ana 8 Tot 0 Parc 1 Earc
station is being polled.

Remote Station Statistics Summaries
Remote station statistics summaries display the

current state and performance data for any remote
station.

Point Summaries

B 1 Remote Station Communications Summa =

Time 16 Jan 2008 16:38 Hrs
Type OPUS SIM

0002 + FOUL PUMP SECTION
Main 1 Stby 1
Addr 2 Area 0
Dig 32 Ana 2 Tota 1
Dig 32 Ana 2 Tota 1

CONNECTED - ARCHIVE DATA

No.of Connected Calls
No_of Failed Calls

Mo.of Incoming Calls
Min Dialup Time (secs)
Max Dialup Time (secs)
Ave Dialup Time (secs)
Min Connect Time (secs)

Max Connect Time (secs)

Ave Connect Time (secs)
Tot Connect Time (mins)

Link Performance (%)

Mo.of Messages Txd
No_of Failed Replies
No.of Incoming Replies
Min Reply Time (secs)
Max Reply Time (secs)
Ave Reply Time (secs)

Comms Performance (%)

7183
23
0
0
13

1.0
0
8

0.0

29

99.7

60437
16

34506
00
20
09

100.0

Minimize @'

D 2222

Parc 1 Earc NO

A wide range of point summary displays are available. A point summary can be restricted to
displaying the stations and points of interest by selecting one of the summary types and
specifying any combination of station identity, point identifier, current state/value and alarm
classification, as search keys for the required telemetry data. The various summary types

available are listed below,

# General points with tag reference, external references or point history

# Digital points

# Analogue points

# Totalised points

# Analogue limit points
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# Analogue and totalised points # Inhibited points

# Alarmed points # Poll inhibited points

# Unacknowledged alarm points # Alarm inhibited points

# Digital control points # Event inhibited points

# Analogue set-points # Control inhibited points

# Failed points # Auto-control inhibited points

Time Stamped Point Archive Summaries

0001 04 Jan 08 10:43:05 043 us

. ) ) i 0002 04 Jan 08 10:43:46 9.266 us
Time Stamped Point Archive data can be displayed TS M) ez I
. 0004 16 Jan 08 11:57:16 1223 us
in tabular form. 0005 16 Jan 08 11:57:57 3.502 us
0006 16 Jan 08 12:06:02 1223 us

) ) ) 0007 17 Jan 08 11:48:04 3.502 us

The tabular summary provides a chronological list of D008 17 Jan 08 11:48:45 2358 us
. . 0009 17 Jan 08 11:49:27 3.169 us
time stamped sampled data commencing at the 0010 17.Jan 08 115007 2 986 us
e . 0011 17 Jan 08 11:50:48 4.218 us
specified date and time. 0012 17Jan08 115129 4338 us
0013 17 Jan 08 11:52:10 433 us

0014 17 Jan 08 11:52:51 4.072 us

0015 17 Jan 08 11:53:32 2343 us

Point Archive Summaries

0001 17 Jan 2008 11:46 Fa
0002 17 Jan 2008 1147 Fa

H H 1 1 0003 17 Jan 2008 11:48 1223 s
Point Archive data can be displayed in tabular form. 0 17 dan 2008 11 = o
0005 17 Jan 2008 11:50 3.169 us

The tabular summary provides a chronological list of || 5oos 17 san 2008 1152 T
sampled data commencing at the user specified date | gos 171 200e 11 e
1 0010 17 Jan 2008 11:55 1.342 s

and tlme' 0011 17 Jan 2008 11:56 2417 us
0012 17 Jan 2008 11:57 1.604 s

0013 17 Jan 2008 11:58 043 s

Data Directories

The Master station's relational database lends itself to providing directories of information.

Thirty two different database directories are available to (5 2, 0R 21 Mimic Pege Dizcion]
display the configured contents of the Master station's 801 O SO e e tion File Server)
database and Workstatlon Setup data 19820 Demonstration Mimic Page - Plant Schematic

19821 Demonstration Mimic Page - Tanks with Cutouts
19900 Thames Tideway ADFM Data Logger

Directories list database records of one specific type such Toa0s Noswn e
as point identifiers, tag references, external references etc. 19058 D e e e oo oroten

19997 Demonstration Mimic Page - Plant Schematic
19998 Demonstration Mimic Page - Electrical Distribution

Optional search restrictions can be used to filter the
resulting directory.

Additional directories are provided to list all configured mimic pages, map pages, graph
specifications and dual-parameter graph specifications. Double clicking on one of these items will
display the requested information. Other directories list User Accounts, Licenced Users and
Management Reports.

Browse Information EIEREETETs )|

00001 , INCOM FLOW -

00002 , FOUL SUMP LEVEL M

Numerous browse options are provided to search the system 00008 | STORM SUMP LEVEL
and list all related information from the PC6-SQL database oo | Sl
and AGWS6 libraries. Sooce oL
00010 , HELFORD RAIN
00011 , FAL LEVEL

00012 , FAL RAIN

Individual items can be selected directly from a browse 0013 | AL v
dialog. Browsing is used extensively in mimic/map editing, o0t « FOVEY LoveL
database reconfiguration as well as in the general operation 80015 | TORRIDCE Rat
of the workstation. %0020 | TAW RAIN

00021 , TAMAR LEVEL
00022 , TAMAR RAIN
00023 , AVON LEVEL
00024 , AVON RAIN
00025 , DART LEVEL
00026 , DART RAIN
00027 , EXELEVEL
00028 , EXERAIN
00029 , PARRETT LEVEL
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Search Functions

Any displayed telemetry point can be identified with the mouse
cursor and the workstation’s search options used to display a seeciedPont 1 INCOMFLOW
list of all associated archive files, graph specifications, mimic Matehing Tems

pages and map pages.

Help Information

Help information is available at all
levels within the system providing the
operator with an extensive online
reference library.

User defined or site specific help text
is easily installed on the system.

System Monitoring

AGWSS Advanced Graphic Workstation

Hide

e
Pt Options

EgraEs

@ Installation B
@ Overview
@ Getting Started L
() Keyboard Commands r

2] Keyboard Commands Ind—

. [2] AC-Accepting Alarms

2] ACALL-Accepting Alarms

. [2] AL-Alarm Points Summal

2] ALE-Alarm Enable a Stati

. [2] ALI-Alarm Inhibit a Statior

2] AN-Analogue Paints Surr

- [2] ARC-Tabular Point Archiv

7] AUE-Aute Control Enable
7] AUI-Auto Control Inhibit a
?] BELL-Sounding the Cons
7] CALLBACK-Call Back on
7] CASCADE-Cascade All 1
7] CENTRE-Centre Window
?] CB, LB-Listbox and Com|
7] CHAN-Polling Channel P
7] CLOSE, CLOSEX-Close
] CO-Digital Control Points
2] COE-Conlrol Enable a St
7] COWControl Inhibit a Stati ~

i v

Station/Point Search Results

Search Criteria
Search All  Mimic Display Pages
Selected Type  ANALOGUE POINT

Selected Station 1 COARSE SCREEN SECTION

19311  Variable Phrases

19320 Variable Symbols

19321 Variable Symbols

19360  Variable Sliders

19370 Variable Gauges

19380  Multi-State Variables

19401 General Numeric and Status Variables

19402 General Digital Status Objects

19403  General Analogue Variables with Alarm States
19820 Demonstration Mimic Page - Plant Schematic

[¥] Create New Window

COMMAND DESCRIPTION e

i) display a mimic page.

MIPATH  change path to mimic page files

TOOLBOX display a toolbox.

MIMAGE  load and display an image within a defined window area on a mimic or map page.

IMAGE  load and display an image within a selected data display window

MGRAPH load and display a point archive graph within a template graph specification on a
mimic or map page.

MGSPEC  load and display a graph specification within a defined window area on a mimic or
map page

MAP display a map page

MAPATH  change path to map page files

EVENT display an event archive summary.

REVEMNT display a remote event archive summary.

TSARC  display a tabular time stamped point archive summary.

ARC display a tabular point archive summary.

GRAPH display a GRAPH.

GVIEW  display aview GRAPH options dialogue

GSPATH  change path to graph specification files

DPGRAPH display a dual parameter GRAPH

DPPATH  change path to dual parameter graph specification files

IRACE  display a TRACE.

IRATE  select the trace sampling rate

m

Up to four (4) point archives may be superimpased on the screen at the same time with GRAPH
mode operation. Up to four (4) point traces may be superimposed on the screen at the same time =
0 v

Monitor utilities provide real-time statistical analysis of communications and software performance.
The resulting statistical data can be displayed in summary form at the workstation along with the
daily and monthly logs. Other utilities are provided to monitor the communication ports, network links
and certain system processes. All monitored data can be captured and automatically saved to disk

for later scrutiny.

System Access Log

The system access log stores all workstation signon/signoff and user logon/logoff operations
and is archived on a monthly basis.

ACCESS.LOG - Notepad
ile Edit Format View Help

LOGOFF 19 Oct 2007 16:20 SONY (SYSTEM)
SIGNOFF 19 oct 2007 16:20 SONY

LOGON 19 Oct 2007 16:24 SONY (SYSTEM)
LOGOFF 10 Oct 2007 16:24 SONY (SYSTEM)
SIGNOFF 19 oct 2007 16:24 SONY

LOGON 19 Oct 2007 16:25 SONY (SYSTEM)
LOGOFF 10 Oct 2007 16:25 SONY (SYSTEM)
SIGNOFF 19 oct 2007 16:25 SONY

LOGON 19 Oct 2007 16:25 SONY (SYSTEM)
LOGOFF 10 Oct 2007 16:40 SONY (SYSTEM)
SIGNOFF 19 oct 2007 16:40 SONY

SIGNON 02 Nowv 2007 08:19 OPUSQUADVISTA
LOGON 02 Nov 2007 08:19 OPUSQUADVISTA
LOGOFF 02 Now 2007 08:21 OPUSQUADVISTA
SIGNOFF 02 Nov 2007 08:21 OPUSQUADVISTA
SIGNON 02 Nov 2007 08:21 OPUSQUADVISTA

FRERREPRERPRERRREREERR R

SIGNON 19 oct 2007 16:24 sSoONY (6.00 16th october 2007)

SIGNON 19 oct 2007 16:25 SONY (6.00 16th october 2007)

SIGNON 19 oct 2007 16:25 SONY (6.00 16th october 2007)

(6.00 27th october 2007)

(5YSTEM)
(sysTEM)

(6.00 27th october 2007)
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System Communications Log

The system communications log contains the monthly overall polling channel performance
data, a low performance remote station list and remote station dial in counts.

PSTN performance is determined by the number of successfully connected calls.
Communications performance is determined by the number of successful protocol message
exchanges. A separate section lists any low performance remote stations, i.e. those stations
with a performance level below 90%. The final section of the communications log catalogues
all remote station alarm dial ins.

=] COMMS.LOG - WordPad

Eile Edit View Insert Format Help
el Sk o By
E5TH Pert nfa Average Calls : Uut U Fail u in u a
coMM Perf nfa Average Msgs : Out O Fail 0 In 0
Poll Channel No. 20
PSTN Perf 95.1 % Average Calls : Out &6 Fail 2 In O
COMM Perf 97.3 % Average Msgs : Out 19285 Fail 4 In O
Low Performance Remote Stations ...
Station 1 LOCAL GEM PSTH 89.7 ¥ Comms 98.6 %
Station 2 CLENT HILLS (pstn) PSTH 75.0 ¥ Comms g98.8 %
Station 3 LOCAL GEM STATION 3 PSTH 33.3 ¥ Comms 899.7 %
Station 4 WALSALL ROAD (pw) PSTH 50.0 ¥ Comms 9.8 %
Remote Station Alarm Dial Ins ...
NONE .
For Help, press FL

Workstation Customisation

Each workstation’s operating parameters can be tailored to suit an operator’s individual
requirements. User defined commands and function keys (Normal, Shifted, Control and Alternate)
can be configured to produce a standardised or highly individual workstation. Window definition files
can be used to store and recall complex displays consisting of multiple window areas.

Touch Screen

The workstation can be configured to operate in a touch screen mode. In this mode numeric and
alphanumeric dialogs are used to request operator input.

Controls

Digital and analogue controls may be performed by a privileged operator via either summary
displays or mimic pages. The operating privilege level for performing controls is configured within the
workstation, an operator must be logged into an account with this privilege level or higher in order to
execute controls.

1, Page 1 - Digital Control Points Summang Performing controls via summaries

o001 + COARSE SCREEN SECTION Main 18 Jan 2008 16:09
ooo1 B 2 COARSE SCREEN 1 STOPPED Coarse Screening Unit
ooos B 2 COARSE SCREEN 2 RUNNING Coarse Screening Unit Digitel Powt Conal
ooo7 B 2 COARSE SCREEN 3 STOPPED Coarse Screening Unit
oo1o @ 2 ok PENSTOCK 1 OPEN Coarse Screen Inlet Penstock Current Selection
o014 [l 2 ok OUTLET PK2 MOVING Coarse Screen Outlet Penstock i T
ooig [ 2 ok INLET PK3 MOVING Coarse Screen Inlet Penstock
o022 @l 2 Ok OUTLET PK4 OPEN Coarse Screen Outlet Penstock Selected Station 2 FOUL PUMP SECTION
0026 B 2 Ok INLET PK5 OPEN Coarse Screen Inlet Penstock selectedPoint 4 || FOUL PUMP 2
o030 [ 2 Ok OUTLET PK6 MOVING Coarse Screen Outlet Penstock
0034 8 Fa WIERPK CLOSED Foul Sump Feed Wier Penstock Tag Reference FPS FOUL PUMP 2 RUNNING
0038 2 Fa ROTORKVALVE 1 CLOSED Foul Sump Feed Rotork Valve Extern Reference D.0002.0004
0042 2 Fa ROTORK VALVE 2 CLOSED Storm Sump Feed Rotork Valve
0002 + FOUL PUMP SECTION Main 18 Jan 2008 16:09 P
0001 2 FOUL PUMP 1 STOPPED Foul Pump Unit
2 FOUL PUMP 2 RUNNING Foul Pump Unit Control Type  EINARY SELECT AND EXECUTE
0007 2 FOUL PUMP 3 STOPPED Foul Pump Unit Control Code 1 Timeout 0 Mins
0010 2 FOUL PUMP 4 RUNNING Foul Pump Unit
0029 [l 2 Ok ROTORK VALVE 3 OPEN Foul Pump Bypass Rotork Valve Off State STOPPED
0003 STORM PUMP SECTION Main CONNECTED - DIGITAL DATA
_ On State  RUNMNING
ooo1 2 STORM PUMP 1 STOPPED Storm Pump Unit
0004 2 STORM PUMP 2 RUNNING Storm Pump Unit Ternary State
0007 2 STORM PUMP 3 STOPPED Storm Pump Unit
o010 2 HYD VALVE 1 OPEN Storm Pump Hydraulic Valve Status  Quiescent
0013 2 HYD VALVE 2 OPEN Storm Pump Hydraulic Valve
0016 2 HYD VALVE 3 CLOSED Storm Pump Hydraulic Valve Command Options
SHUTDOWN ] [ STARTUR ] [
Command  SHUTDOWN
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(:I. z Ove Reservoir Overseal Sitelnformation
| level i %

|-J'J_ Plant Status OK

Overseal Flow

[ 743 Jus

Working Setpoint

Time MINS

oY or Y

100
Plant Control FAILED
|- Plant Trips OFF
( f“ Suction - Flow Status ON
‘) Pressure Flow Status ON
( Mains Power FAILED
274
- n Basement MOVING
(o

(i3 m@i@m

e
Digital Point Control

Selected Type

Selected Station

o
-~ 3
I _
= Operating Mode -

Selected Point

V) s
2
[u2 e

Tag Reference

Extern Reference

f Lol
|- From = Control Mode -

"~ [ws]
@ D ED

REMOTE MANUAL

Control Code

Ternary State

Performing controls via mimics

1st Duty

Control Type  BINARY

-

On State Rl

Current Selection
DIGITAL POINT
9 BOOSTER STATION
o BOOSTER PUMP 4
Undefined
Undefined

Control Status

Timeout 0 Mins

Off State  STOPPED

UNNING

Status Quiescent

Command Options

SELECT AND EXECUTE

[ srumpown

][ sarme ||

Command STARTUP

Execute Control

Cancel ]
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AGWS6 General Features:

» User friendly graphic interface to the SCADA system based on the Windows operating
system.

* Support for serial, private wire modem, PSTN modem and network (LAN, WAN, and
Internet) links.

* Real time, periodic update or static display options.
Concert operation with two or more workstations with message exchange facility between
users.

» Extensive command language with query access to interrogate the Master station's
database.

» Up to 256 user defined commands and 47 function key sequences.

» Sixteen data display windows for multiple display of text and graphic information.

* System and user defined help text providing comprehensive online reference facility.

* Over thirty database directories provided to display the configured contents of the
workstation and Master station databases.

* Communication Channel and remote station summaries providing detailed configuration and
performance data.

* Extensive range of point summaries.

* Event and point archive summaries to interrogate and display archive data.

* Up to 20,000 user defined graph specifications and extensive graph analysis facilities.

* Extensive Archive Data Management facilities.

* Real-time background trace and trace analysis facilities.

* High resolution full bit mapped mimic pages with real time update of plant information.

* High resolution map display pages.

* Extensive utilities for image handling and file transfer to and from a Master station.

[ Full online reconfiguration of the workstation's setup data including its function keys, path
specifications and operating parameters.

* Full online reconfiguration of the Master station's database.

* Support for local data logging (report) and colour screen dump printers.
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Product History

Original Specification, Design and Development

The specification for a new Telemetry and SCADA (Supervisory Control And Data Acquisition)
package commenced in 1981. The design of the system was originally influenced by the PICK
operating system, which placed the database at the heart of the system.

The original specification was finalised in the same year and called for a specially designed fixed
schema relational database to sit at the heart of the SCADA system. A high performance DBMS
(Database Management System) would be developed to create and maintain the database and
control all access to and from the system’s configuration and telemetry data. The design of the
system would have to allow for ‘real time’ access and update of the database. The system
performance would be largely independent of the size of the system and the number of users
accessing the system.

Several prototype packages were developed and tested over the next six years running on a variety
of computer systems (mostly HP Development and DEC PDP computer systems). Finally in 1987,
with the availability of high performance and relatively low cost DEC MicroVAX Il computer systems,
a VAX based package was developed and marketed by Opus Software.

First VAX Based Systems

The original UV2 system was completed in 1987 and intended for use on large systems based on
the high performance DEC MicroVAX Il computer system running under control of the DEC
MicroVMS operating system. These systems used DEC VT and Tektronix terminals to provide a
variety of text and graphic man-machine interfaces to the SCADA system.

The high performance and versatility of this software resulted in the systems being used during the
construction phase of the Channel Tunnel and featured on the Tomorrow’s World television program.
The VAX based software was also adopted in 1988 by South Staffordshire Water PLC as their
standard Telemetry and SCADA system package. Over the years, this system has been extensively
upgraded and continually expanded. With over fifteen years of reliable service, the current
distributed system consists of 21 SCADA Master stations installed at sixteen different sites and
supporting over 50 graphic workstation users.

First PC Based Systems

With the advent of high performance low cost personal computers Opus Software Limited were one

of the first companies to introduce a PC based workstation back in 1988. The original GWS (Graphic
Workstation) software was a DOS based package and designed around the standard VGA 640x480
16-colour display.

Further improvements in PC performance enabled a PC version of the Master station software to be
developed. This package was released in October 1989 for the multitasking IBM OS/2 operating
system and offered a low cost alternative to the large VAX based systems. Continued improvements
in PC performance allowed this software to supersede the VAX based system in June 1990.

Advanced Graphic Workstations

The Opus AGWS (Advanced Graphic Workstation) software was developed over a two year period
in 1993-94 as a replacement for the older GWS package. This 32-bit protected mode software ran
under control of the Rational Systems DOS/4GW DOS Extender. The AGWS package was designed
to provide users of the Opus Telemetry and SCADA systems with a highly advanced and
sophisticated Graphic User Interface (GUI). The workstation’s user interface was based on a
1024x768 pixel display supporting 256 on screen colours (i.e. 8-bit colour).
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In 1996 the Windows 95 version of the Advanced Graphic Workstation (WINAGWS) was released
followed by the Windows 98 version in 1998. This package was the culmination of over eight years
experience in the development of real time graphic workstation software. The workstation’s display
was based on a 1024x768 pixel display with either 16.7 million on screen colours (24-bit True
Colour) or 64K on screen colours (16-bit High Colour). The 16-bit colour mode was intended for use
on portable Master stations and Workstations using colour laptops with restricted graphics memory.

PC2000 Telemetry/SCADA Master Stations

The Windows 95/NT version of the Master station software was released in 1996, followed by the
Windows 98/NT version in 1998, and the Windows 2000 version in 2000. Each new version of
software incorporates numerous enhancements and extended features.

Fourth Generation Advanced Graphic Workstations

In 1999 development began on the ‘fourth' generation of our graphic workstation software, the Opus
AGWS4 Advanced Graphic Workstation. This software incorporates many advanced features
including support for up to eight dynamic data display windows. Unlike our previous workstation
software (the GWS, AGWS and WINAGWS packages) the AGWS4 is largely independent of the
display resolution with support for 16, 24 and 32-bit colour displays at resolutions up to 1920 by 1200
pixels.

Fifth Generation Advanced Graphic Workstations

In 2001 development began on the fifth Windows 2000/NT generation of our graphic workstation
software, the Opus AGWS5 Advanced Graphic Workstation. This software incorporates many new
features including animated mimic variables and object orientated graphic libraries.

PC5-SQL Telemetry/SCADA Master Stations

With the release of Microsoft's MS.NET framework, development began on the next generation of
Master station software. There is support for both Microsoft Access and Sql Server databases. The
integrated SQL interface uses standard Microsoft packages. An integrated web interface supports
Intranet and/or Internet browser access. Report generation has been extended to support HTML and
text export formats. Automated procedures have been implemented to simplify the back up all key
system data. Communications has been extended to include fax, e-mail and SMS texting.

PSI

In 2002 work began on the Opus PSI system. PSI is a Microsoft .NET framework software
development package which provides an interface to third party data. Applications within PSI
access and process data sourced from local and remote data based systems (IMS,
Telemetry, SCADA systems, general purpose database etc.).

Standard applications such as the Opus AGWS PSI workstation provide highly sophisticated
interfaces to the data based systems.

Remote Telemetry Unit

In 2005 we released the Opus RTU. These systems are intended for use at remote unmanned sites
operating as Remote Telemetry Units providing typical outstation and data logging facilities. These
systems are full-featured Telemetry/SCADA/IMS systems equipped with integrated SQL based
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Information Management System, a sophisticated Web interface, printing and management report
generation facilities, alarm paging and a single-user interface based on the very latest Advanced
Graphic Workstation software.

PC6-SQL Telemetry/SCADA Master Stations

With the release of Microsoft's Windows Vista operating system and the new generation of multi-
core processors, development began on the next generation of Master station software. The
software is highly optimised for improved performance and new TCP/IP software will be introduced
to take advantage of the latest Gigabit LANs and widespread use of broadband links. Closer
integration with the Microsoft Office software suite provides further facilities for SQL data export and
enhanced report generation.

Sixth Generation Advanced Graphic Workstations

In 2007 development began on the sixth Windows Vista generation of our graphic workstation
software, the Opus AGWS6 Advanced Graphic Workstation. This software incorporates many new
features including support for up to sixteen dynamic data display windows, extended search facilities
and new user defined toolbars.

Ongoing Development Program

Opus Software Limited has always maintained an ongoing development program devoting large
resources to pure research and development work. Such development has always enabled us to
remain at the forefront of technology and offer our customers 'state of the art' systems. Furthermore,
our ongoing development program and expandability of the software has enabled our customers to
upgrade their systems and effectively extend the life span of their telemetry/SCADA systems
indefinitely.

Opus Software Limited are specialists in the design and development of Telemetry and SCADA
systems software. It is our policy to continuously develop and enhance all products and we thereby
reserve the right to change any product specification without prior notice.
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